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This paper investigates the factors influencing cloud computing adoption in small and medium-sized en-
terprises (SMEs) through a systematic literature review. The analysis identified twelve key factors influ-
encing the adoption of cloud computing in SMEs. Based on the Technology-Organisation-Environment
(TOE) model and the Technology Acceptance Model (TAM), a conceptual framework was developed for
future research. The most important factors are cost, organisational readiness, compatibility, relative
advantage and top management support. Other influential factors include security, perceived usefulness,
firm size, government support, perceived ease of use, vendor support and competitive pressure. The ma-
jority of studies were conducted in Asian countries, including developing countries, limiting the general-
isability of the findings to SMEs in more developed economies. This research highlights the need for cloud
computing solutions that not only reduce costs and ensure high levels of security and privacy, but are also
easy to use and integrate. Further research is recommended to explore these factors within SMESs in more
developed economies.

Povzetek: Analizirani so dejavniki, ki vplivajo na sprejetje racunalnistva v oblaku v malih in srednje ve-
likih podjetjih (MSP). S sistematicnim pregledom literature so avtorji identificirali dvanajst kljucnih de-
Javnikov, vkljucno s stroski, organizacijsko pripravljenostjo, zdruzljivostjo, relativno prednostjo in pod-
poro vodstva. Na podlagi modela tehnologija-organizacija-okolje (TOE) in modela sprejemanja tehnolo-

gije (TAM) so razvili konceptualni okvir za prihodnje raziskave.

1 Introduction

The ongoing digital transformation is exerting increasing
pressure on businesses to adapt to a rapidly changing en-
vironment. This necessitates enhanced digital connectivity
and restructuring of internal business processes. Small and
medium-sized enterprises (SMEs) are particularly affected
by this shift, as they can enhance their growth by adopting
new products, services, and business models [24]. A ro-
bust internal IT infrastructure is crucial for companies to
remain competitive in this landscape [16].

Cloud computing, which refers to the on-demand pro-
vision of resources over the internet, is a technology that
can facilitate this transformation. Its flexibility and scala-
bility allow businesses to adapt more quickly to changes
and needs, providing location-independent access to busi-
ness processes [39, 47].

Notwithstanding the aforementioned advantages,
SMEs lag behind larger enterprises in the adoption of
cloud computing. This phenomenon can be attributed to
the distinctive characteristics of SMEs, including owner-
managed operations, informal organisational structures,
and limited resources in comparison to larger corporations
[36]. Consequently, a study by Tas et al. [2022] revealed
that only 40% of German SMEs currently utilise cloud
computing [42].

Previous research has examined the factors influenc-
ing cloud computing adoption in SMEs [15, 18, 29]. How-
ever, these reviews only include studies up to 2020, neces-
sitating an updated investigation. This is particularly im-
portant in light of recent changes driven by digitalisation
and the impact of the global pandemic.

The objective of this paper is to investigate the factors
influencing the adoption of cloud computing in SMEs
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Table 1: Overview of existing literature reviews

Factors influencing the intro-
duction of cloud computing

Current status of data analy-
sis techniques, analysed ser-
vices, further research ques-
tions and the most important

Investigation of influencing
factors using the TOE frame-

Results

28 factors; of importance are secu-
rity, perceived usefulness, per-
ceived ease of use, cost, compati-
bility, and top management sup-
port.

8 factors; security and privacy are
the most analysed, the biggest fac-
tor is cost savings.

28 factors; top management sup-
port, technological readiness, se-

Author Time Databases and Focus
period | # Of articles
Hasan et | 2010 - | n/a; 12 articles
al. [2015] | 2015
in SMEs.
Jayeola et | 2011- | ACM, Emerald Insight,
al. [2022] 2020 IEEE, Google Scholar,
ProQuest, ScienceDi-
rect; 76 articles
factors.
Nguyen 2011 - | Academia, Emerald In-
and Liaw @ 2020 sight,  ResearchGate,
[2022] ScienceDirect, Springer | work.

Link; 30 articles

through a systematic review of recent literature. This re-
search aims to provide an up-to-date understanding of the
key determinants of cloud computing adoption in SMEs,
summarising them in a conceptual model for cloud com-
puting adoption by SMEs. This model will inform both
practitioners and researchers in the field.

The structure of this paper is as follows: Section 2
provides the conceptual background, defining key terms
and models, and reviews the current state of research. Sec-
tion 3 details the methodology used for the systematic re-
view. Section 4 presents the results of the review. Section
5 discusses the findings, including the development of a
conceptual model to explain cloud computing adoption by
SMEs. Section 6 concludes the paper, outlining its contri-
butions, mentioning limitations of our paper, and describ-
ing avenues for further research.

2 Background

2.1 Cloud computing and SMEs

Cloud computing refers to the on-demand provision of
computing resources, including applications and infra-
structure, that are flexibly and scalably delivered over a
network [33, 39]. This technology enables organizations
to access and utilize computing resources without the need
for significant upfront investments or ongoing mainte-
nance responsibilities.

Cloud computing offers several advantages to busi-
nesses. It allows for cost and effort reduction by outsourc-
ing the provision and maintenance of IT infrastructures,
platforms, and software to specialized providers [46]. This
outsourcing enables companies to focus more on their core
competencies and internal business processes [12]. Addi-
tionally, cloud computing improves resource availability,
allowing access to business processes independent of lo-
cation [12, 46].

Despite these benefits, some companies express res-
ervations about integrating cloud computing into their op-
erations. Primary concerns relate to performance, security,
data protection, and reliability [41, 48]. Furthermore, the
adoption of cloud computing often necessitates new

curity concerns and relative ad-
vantage are influential.

competencies and tasks for technical staff, potentially re-
quiring a restructuring of the IT department [33].

Cloud computing services are typically categorized
into three main types: Infrastructure-as-a-Service (laaS),
which provides scalable IT infrastructure; Platform-as-a-
Service (PaaS), offering development frameworks and

Table 2: Results of existing literature reviews

Author Identified adoption factors

Hasan etal. | 1. Security,
[2015] Perceived usefulness,
Perceived ease of use
2. Cost,
Compatibility,
Top management support
3. Attitude towards technology, inno-
vation,
Competitive pressure,
Relative advantage,
Complexity,
Organizational competence
. Security and privacy
. Cost savings
. Relative advantage
. Compatibility
. Top management support
. Competitive pressure
. Government support
. Awareness
Top management support
. Technological readiness
Security concerns
. Relative advantage
. Organizational readiness
. Knowledge and training,
Compatibility,
Competitive pressure
7. Vendor support,
Cost issues
8. Firm size

Jayeola et
al. [2022]

Nguyen
and Liaw
[2022]

OUAWNRONOUAWNER
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environments; and Software-as-a-Service (SaaS), provid-
ing software applications accessible over the internet [1,
14, 39].

Cloud computing can be deployed through various
models: Private Cloud, used exclusively by a single organ-
ization; Public Cloud, available to the general public over
the internet; and Hybrid Cloud, combining private and
public cloud use. These models offer different levels of
control, security, and flexibility to meet diverse organiza-
tional needs [8, 33, 39].

SMEs play a crucial role in many economies. In Ger-
many, for example, SMEs account for about 99.4% of all
enterprises, of which 82.4% are micro-enterprises, 14.5%
are small enterprises and 2.4% are medium-sized enter-
prises [40]. According to the European Union definition
(2003), SMEs can have up to 249 employees and an an-
nual turnover of up to 50 million euros or a balance sheet
total of up to 43 million euros [13]. Despite their numeri-
cal dominance, SMEs contribute only around 50% of GDP
in developed countries [25] and, for example, only 28.7%
of total turnover in Germany in 2021, although they em-
ploy a significant proportion of the workforce, with 54.8%
of all employees in Germany working in SMEs [40].

The adoption of cloud computing presents both op-
portunities and challenges for SMEs. While cloud services
offer SMEs access to advanced technologies without sig-
nificant upfront investments, the adoption rate among
SMEs lags behind that of larger enterprises. A recent study
by Tas et al. [2022], for example, reported that 40% of
German SMEs now use cloud services, indicating a grow-
ing recognition of cloud computing's potential benefits
among SMEs [42]. However, this also highlights that a
significant portion of SMEs have yet to adopt cloud tech-
nologies, underscoring the need for a deeper understand-
ing of the factors influencing adoption decisions in this
sector.

2.2 Theoretical background

The adoption of technological innovations like cloud com-
puting in organizational contexts is typically examined
through the lens of several theoretical models. Our paper
primarily draws upon three widely recognized frame-
works: the Technology-Organization-Environment (TOE)
framework, the Technology Acceptance Model (TAM),
and the Diffusion of Innovation (DOI) theory.

The TOE framework, proposed by Tornatzky and
Fleischer [1990], posits that technological innovation
adoption is influenced by three contextual elements [45]:
technological, organizational, and environmental. The
technological context encompasses both internal and ex-
ternal technologies relevant to the firm. The organiza-
tional context refers to descriptive measures such as scope,
size, and managerial structure. The environmental context
is the arena in which a firm conducts its business, includ-
ing industry characteristics, market structure, and regula-
tory environment [7].

The TAM, developed by Davis [1989], focuses on in-
dividual-level technology acceptance [10]. It proposes that
perceived usefulness and perceived ease of use are pri-
mary determinants of an individual's intention to use a
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technology. While the TAM has been widely applied in
information systems (IS) research, its limited scope in ad-
dressing organizational-level factors has led researchers to
often combine it with other models for a more comprehen-
sive analysis [6].

The theory of diffusion of innovation (DOI) by Rog-
ers [1995] describes from a sociological perspective the
extent to which the introduction of an innovation can be
predicted from the perception of users [34]. The contrib-
uting factors are relative advantage, compatibility, com-
plexity, trialability and observability [34]. However, for a
more holistic approach, the model should be combined
with other theories and factors [17]. The characteristics of
the DOI model match the technological and organisational
context of the TOE model. The TOE model is additionally
complemented by the environmental context and can
therefore better illustrate the introduction of innovations
at the firm level [30].

These models provide complementary perspectives
on technology adoption. The TOE framework offers a
broad organizational view, the TAM delves into individ-
ual user acceptance, and the DOI theory bridges individual
and organizational adoption processes. By integrating
these theoretical perspectives, researchers can develop a
more nuanced understanding of the complex dynamics in-
volved in cloud computing adoption by SMEs.

2.3 Related works

Previous systematic reviews have examined the factors in-
fluencing cloud computing adoption in SMEs, providing a
foundation for our paper. This section critically analyzes
these three reviews [15, 18, 29] to establish the current
state of knowledge and identify gaps that we aim to ad-
dress. Table 1 provides an overview of the reviews dis-
cussed.

Hasan et al. [2015] conducted a review of 12 articles
from 2010 to 2015 [15]. Their analysis identified 28 fac-
tors influencing cloud adoption in SMEs. The most signif-
icant factors included perceived ease of use, perceived
usefulness, security, compatibility, costs, and top manage-
ment support. However, the review lacked a comprehen-
sive description of the methodology, particularly regard-
ing inclusion criteria and database selection, which limits
the reproducibility of their findings [15].

A more recent review by Jayeola et al. [2022] exam-
ined literature from 2011 to 2020 [18]. This study pro-
vided a more robust methodological approach, clearly out-
lining search strategies and quality assessment procedures.
Their analysis of 76 articles revealed eight key factors,
with security and privacy being the most frequently stud-
ied, while cost savings demonstrated the highest statistical
significance. This review also explored data analysis tech-
niques and cloud services investigated in the primary stud-
ies, offering a broader perspective on cloud computing re-
search in SMEs [18].

Nguyen and Liaw [2022] analyzed 30 articles pub-
lished from 2011 to 2020, focusing on the application of
the TOE framework [29]. Their review identified 28 fac-
tors, with top management support, technological readi-
ness, security concerns, and relative advantage emerging
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as the most influential. The organizational context within
the TOE framework was found to have the highest impact
on adoption decisions. However, this review lacked clear
information on the time frame of the studies included and
did not provide detailed quality assessment criteria for the
selected studies [29].

These reviews collectively highlight several con-
sistent factors influencing cloud adoption in SMEs, in-
cluding security, cost, compatibility, top management sup-
port, and relative advantage. However, there are notable
differences in how these factors are labelled, ranked and
emphasised across the reviews, reflecting differences in
the methodological approaches, timeframes and geo-
graphical focus of the primary studies included, as shown
in Table 2.

It is important to note that these reviews primarily
covered literature up to 2020 (Table 1). Given the rapid
pace of technological advancement and the significant
global changes since then, particularly the accelerated dig-
ital transformation driven by the COVID-19 pandemic,
there is a clear need for an updated review. Our paper aims
to bridge this gap by focusing on the most recent literature
(2021-2024) to provide a current perspective on cloud
computing adoption factors in SMEs.

Furthermore, the existing reviews predominantly in-
cluded studies from Asian countries and developing econ-
omies. This geographical bias raises questions about the
generalizability of findings to other contexts, particularly
to countries with more advanced digital infrastructures.
Our paper will pay particular attention to the geographical
distribution of primary studies and discuss the implica-
tions for different economic contexts.

By building upon these previous works and address-
ing their limitations, this systematic review aims to pro-
vide a comprehensive, up-to-date analysis of the factors
influencing cloud computing adoption in SMEs. This will
not only contribute to the academic understanding of tech-
nology adoption in SMEs but also provide valuable in-
sights for policymakers and cloud service providers seek-
ing to facilitate wider adoption of cloud technologies in
the SME sector.

3 Methodology

Our paper employs a systematic literature review to inves-
tigate the factors influencing cloud computing adoption in
SMEs. The systematic review approach was selected for
its rigor and capacity to synthesize existing research com-
prehensively and objectively [21]. The review process was
guided by the recommendations of Templier and Paré
[2015] and adhered to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [28].

In order to ensure transparency and reproducibility, a
predefined review protocol was devised, delineating the
research questions, search strategy, inclusion and exclu-
sion criteria, quality assessment criteria, and data extrac-
tion and synthesis methods. The search was conducted in
March 2024 utilising four major academic databases: Em-
erald Insight, EBSCOhost, ScienceDirect, and Scopus.
These databases were selected with the objective of
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ensuring comprehensive coverage of peer-reviewed pub-
lications in information systems and management fields.

The search string employed was as follows: (Cloud
AND Adoption AND (SME OR SMEs OR "Small and Me-
dium Businesses" OR "Small and Medium Enterprises")
AND (Factors OR Determinants)). This string was
adapted as necessary to align with the syntax requirements
of each database. The search was limited to publications
from 2021 to 2024 to focus on the most recent develop-
ments in the field.

The studies included in this review were selected
based on the following criteria: The studies were required
to have been (1) published between 2021 and 2024, to
have (2) focused on the adoption of cloud computing in
SMEs, to have been (3) empirical studies (either quantita-
tive or qualitative), to have been (4) peer-reviewed journal
articles or conference proceedings, and to have been (5)
written in either English or German. Studies were ex-
cluded if they focused solely on large enterprises, were
non-empirical, did not specifically address adoption fac-
tors, or were grey literature.

The preliminary search returned 155 studies that may
have been pertinent to the review. Following the removal
of duplicates and the screening of titles and abstracts, 42
articles were selected for a full-text assessment. Following

Found through
database search
(n=155)

A 4

Identification

Remaining after
removing duplicates
(n=133)

A 4

Included in
preliminary
selection
(n=133)

Excluded
(n=091)

Screening

A 4

Full-text articles
excluded, with
reasons
(n=17)

Full text assessed for
eligibility >
(n=42)

Eligibility

A 4

Studies included
in review
(n=25)

Included

Figure 1: Selection process of the present systematic re-
view in the form of a PRISMA flow chart (based on

[28])
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this assessment, 25 studies were ultimately included in the
systematic review. Figure 1 presents a PRISMA flow dia-
gram illustrating this selection process.

The quality of the included studies was evaluated us-
ing criteria adapted from Dyba and Dingsgyr [2008],
which assessed aspects such as the clarity of the research
aims, the appropriateness of the research design, and the
adequacy of the data collection and analysis methods. A
standardised data extraction form was used to collect rel-
evant information from each study, including the study
characteristics, the research methods, the context of cloud
computing, the theoretical frameworks used, and the fac-
tors influencing cloud adoption.

The extracted data were synthesised using both quan-
titative and qualitative approaches. The quantitative syn-
thesis involved calculating the frequency of factors across
studies and their weighted importance based on reported
significance, following the approach of Jeyaraj et al.
[2006]. The qualitative synthesis involved thematic anal-
ysis to identify common themes and patterns across stud-
ies, interpreting findings in the context of existing theoret-
ical frameworks (TOE, TAM, DOI) and identifying
emerging themes or contradictions in the literature.

4 Results

4.1 Overview of included studies

Table 3 provides a comprehensive overview of all 25 stud-
ies included in this review. It details the authors, publica-
tion year, country, focus of the cloud service under
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investigation, research methodology, and theoretical mod-
els employed for each study.

The majority of studies (21 out of 25) were conducted
in countries in Asia, with three in Africa and one in Eu-
rope. Fourteen studies examined cloud computing adop-
tion in general, while eight focused specifically on cloud
accounting, two on cloud Enterprise Resource Planning
(ERP), and one on cloud Customer Relationship Manage-
ment (CRM).

The quantitative data analysis methods employed
were predominantly structural equation modelling (SEM),
with some studies utilising multiple linear regression
(MLR) or logistic regression. Qualitative research meth-
ods included semi-structured interviews and case studies.
The most commonly used theoretical models were the
TOE framework, the TAM, and the DOI theory.

4.2 Quantitative study results

The objective of the quantitative studies was to identify
the positive, negative, or non-significant influences of var-
ious factors on the adoption of cloud computing in SMEs.
A total of 171 factors (aka “independent variables”) were
identified across all quantitative studies, comprising 104
for general cloud computing and 67 for specific cloud
products. Following the categorisation process, 45 dis-
crete factors were identified for further analysis (Tables 5
and 6 in the appendix).

Table 4 presents the factors that were the subject of
the most extensive research, as evidenced by their appear-
ance in at least five studies. This figure can be found in
column A. Column B indicates the frequency with which

Table 3: Studies included in this literature review

Author Country Cloud service Method Model
Alasady et al. [2023] Irak Cloud Computing | PLS-SEM DOl

Ali et al. [2023] Somalia Cloud Computing | SEM TOE

Aligarh et al. [2023] Indonesien Cloud Computing | PLS-SEM TOE
Al-Sharafi et al. [2023] Malaysia Cloud Computing | SEM-ANN TOE

Ansong and Boateng [2023] Ghana Cloud Computing | Case study TOE
Athambawa et al. [2023] Sri Lanka Cloud Computing | SEM DOI, UTAUT2
Chen et al. [2023] China Cloud Computing | PLS-SEM, fsQCA | TOE

Forootani et al. [2022] Iran Cloud CRM PLS-SEM TAM, TOE
Homan and Beranek [2023] Tschechien Cloud Computing | Logistic regression | TOE

Kamal et al. [2023] Malaysia Cloud Accounting | PLS-SEM TAM

Khayer et al. [2021] Bangladesh Cloud Computing | PLS-SEM TOE, UTAUT
Lutfi [2021] Jordanien Cloud ERP PLS-SEM TAM

Lutfi [2022] Jordanien Cloud Accounting | PLS-SEM TOE

Majengo and Mbise [2022] Tansania Cloud Computing | MLR, interviews | DOI, TOE
Matias and Hernandez [2021] Philippinen Cloud Computing | MLR, interviews | TOE
Mohammed et al. [2023] Irak Cloud ERP PLS-SEM DOI, TOE
Rawashdeh and Rawashdeh [2023] | Jordanien Cloud Accounting | SEM TOE
Rawashdeh et al. [2023] Jordanien Cloud Accounting | SEM TOE

Saad et al. [2022] Jordanien Cloud Accounting | PLS-SEM DOI, TOE
Sastararuji et al. [2022] Thailand Cloud Accounting | Interviews TOEVO
Shetty and Panda [2023] Indien Cloud Computing | SEM TAM, TCE, TOE
Sin et al. [2023] Malaysia Cloud Accounting | MLR TAM
Syairudin and Nabila [2024] Indonesien Cloud Computing | PLS-SEM TAM

Tawfik et al. [2023] Oman Cloud Accounting | SEM TOE

Yaseen et al. [2023] Jordanien Cloud Computing | MLR DOI, TOE
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the factors were categorised as significant. The ratio of the
frequency with which a factor was analysed and evaluated
as significant is represented by the weighting from B/A in
column C. Table 4 was finally sorted on the basis of this
weighting. The minimum number of five occurrences (Ta-
ble 5) was chosen in order to achieve a balanced and real-
istic weighting. Of these factors, those with a weighting of
at least 0.5 (Table 6) were included in the further analysis,
in accordance with the recommendations of Jeyaraj et al.
[2006].

The most frequently examined factors were competi-
tive pressure, relative advantage, top management sup-
port, compatibility, and security (Table 5). The factors
with the highest weighted importance, exceeding 0.8,
were cost, organisational readiness, compatibility, relative
advantage, and top management support (Table 6).

A total of twelve factors were identified as being of
significant importance in the context of cloud computing
adoption by SMEs. These factors were selected based on
a weighted importance threshold of 0.5, which was deter-
mined through a systematic review of the literature (Table
6). The twelve factors are as follows: cost, organisational
readiness, compatibility, relative advantage, top manage-
ment support, security, perceived usefulness, firm size,
government support, perceived ease of use, vendor sup-
port, and competitive pressure.

4.3 Qualitative study results

Qualitative studies yielded a wealth of contextual insights
into the factors influencing the adoption of cloud compu-
ting. Sastararuji et al. [2022] conducted semi-structured
interviews with SME owners, cloud accounting service
providers, and subject matter experts. The findings em-
phasised the crucial role of relative advantage, which was
identified as a key factor leading to cost savings and in-
creased efficiency. Complexity was identified as a nega-
tive influence, whereas compatibility was viewed in a pos-
itive light. Additionally, organisational characteristics,
technological readiness, government support and compet-
itive pressure were identified as influential factors.

Table 4: Most frequently analysed and found significant
factors (aka “independent variables™)
sorted by significance weight, C

Factor A B C
Cost 7 6 0.86
Organizational readiness 6 5 0.83
Compatibility 11 9 0.82
Relative advantage 15 12 |0.80
Top management support 15 12 | 0.80
Security 11 8 0.73
Perceived usefulness 6 4 0.67
Firm size 5 3 0.60
Government support 5 3 0.60
Perceived ease of use 5 3 0.60
Vendor support 7 4 0.57
Competitive pressure 17 |9 0.53
Total 110 | 78
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In a case study presented by Ansong and Boateng
[2023], a small enterprise that had adopted cloud compu-
ting was examined. The results, presented within the TOE
model, identified technological readiness, technological
trends, available digital resources, organisational charac-
teristics, top management support, competitive pressure,
and government support as the key influencing factors.

Matias and Hernandez [2021] found that while SMEs
were aware of the benefits of cloud computing, these were
not necessarily decisive factors in their decision to adopt
cloud computing. Their study highlighted the importance
of compatibility, cost effectiveness, and government
measures in cloud computing adoption decisions.

5 Discussion

The following discussion section synthesises the find-
ings, interprets their implications, and contextualises them
within the broader landscape of cloud computing adoption
research.

5.1 Synthesis and interpretation of find-
ings
511

Geographical distribution and contextual
considerations

A noteworthy finding from this review is the geographical
concentration of studies. A significant bias is evident in
the current research landscape, with 21 out of 25 studies
(84%) conducted in Asian countries, many of which are
developing economies such as Tanzania, Somalia, Indo-
nesia, and Jordan. This concentration of studies gives rise
to significant questions regarding the generalisability of
findings to other contexts, particularly to more developed
economies in Europe or North America.

The disparity in cloud computing adoption rates be-
tween countries serves to underscore this concern. For ex-
ample, while studies indicate that cloud adoption in coun-
tries such as Jordan [2] and India [38] is progressing at a
slow pace, research by Tas et al. [2022] suggests that 40%
of German SMEs already utilise cloud services. This dis-
crepancy underscores the necessity for caution when ex-
trapolating findings from one economic context to another
and highlights the importance of context-specific research
in different regions.

5.1.2 Analysis of key adoption factors

Our analysis identified twelve significant factors that in-
fluence the adoption of cloud computing in SMEs. The
most influential factors, based on their weighted im-
portance, were cost, organisational readiness, compatibil-
ity, relative advantage, and top management support (Ta-
ble 4).

Cost was identified as the most consistently signifi-
cant factor, with a weighted importance of 0.86. This find-
ing corroborates those of previous reviews (e.g., [18]) and
highlights the pivotal role of financial considerations in
the technology adoption decisions of SMEs. The high
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significance of cost factors suggests that cloud service
providers should focus on demonstrating clear cost bene-
fits and return on investment in order to encourage the
adoption of their services among SMEs.

The second most influential factor was organisational
readiness (weighted importance of 0.83). This finding em-
phasises the significance of internal capabilities and re-
sources in facilitating cloud adoption. SMEs with superior
technical infrastructure, qualified personnel, and financial
support are more likely to adopt cloud computing [32].
This indicates that efforts to enhance the overall techno-
logical capabilities of SMEs could indirectly promote
cloud adoption.

Additionally, the results indicated that compatibility
(0.82) and relative advantage (0.80) were also of signifi-
cant importance. The importance of compatibility indi-
cates that cloud solutions that align well with existing
business processes and values are more likely to be
adopted. The high significance of relative advantage indi-
cates that SMEs are driven by the perceived advantages of
cloud computing, including enhanced business processes,
flexibility, and increased productivity [4, 35].

Top management support (0.80) was also identified as
a significant factor, particularly in the context of SMEs
where decision-making is often centralised. This finding
suggests that educational and awareness programmes tar-
geting SME owners and top management could prove ef-
fective in promoting cloud adoption [38].

Notably, while security was frequently studied, the re-
sults were mixed (Table 5), with both positive and nega-
tive influences observed. This ambivalence may reflect
the evolving perceptions of cloud security, where con-
cerns about data protection are balanced against recogni-
tion of the robust security measures offered by cloud pro-
viders.

5.2 Comparison with previous research
and theoretical implications

A comparison of our findings with those of previous sys-
tematic reviews reveals both continuities and shifts in the
factors influencing cloud adoption in SMEs. The contin-
ued significance of factors such as cost, compatibility, and
top management support across reviews spanning differ-
ent time periods suggests that these are enduring concerns
for SMEs considering cloud adoption.

However, our review also indicates some shifts in em-
phasis. For example, while Hasan et al. [2015] identified
perceived ease of use and perceived usefulness as highly
significant, our review suggests a relative decrease in the
importance of these factors. This could indicate a growing
familiarity with cloud technologies among SMEs, reduc-
ing usability concerns.
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Figure 2: Tentative conceptual modul of cloud compu-
ting adoption factors in SMEs

Technology

Costs

Cost

Relative advantage
Compatibility
Security

Perceived benefit
Perceived ease of use

Organisation

Organisational readiness
Top management support
Firm size

Adoption of cloud
computing

Environment

Government support
Vendor support
Competitive pressure

The high significance of organisational readiness in
our review, which was less prominent in earlier reviews,
might reflect the maturing of cloud technologies and a
shift in focus from technological to organisational factors
in adoption decisions.

Our findings lend substantial support to the relevance
of established theoretical frameworks, such as the TAM
and the TOE, in understanding the adoption of cloud com-
puting in SMEs. However, the complex interplay of fac-
tors revealed in our analysis suggests that an integrated
theoretical approach combining elements from multiple
frameworks may prove more effective in capturing the
multifaceted nature of cloud adoption decisions in SMEs.

The prominence of cost and organisational factors in
our results is consistent with the organisational context of
the TOE framework. However, the significance of factors
such as compatibility and relative advantage also high-
lights the continued relevance of the DOI theory in ex-
plaining cloud adoption. Based on our findings, we pro-
pose a tentative conceptual model (Figure 2) that com-
bines elements from the TOE and TAM, incorporating the
most significant factors identified in our review. This
model provides a tentative framework for understanding
cloud adoption in SMEs and can guide future research in
this area.
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This integrated model not only identifies the principal
factors influencing the adoption of cloud computing, but
also demonstrates the intricate interconnections between
technological, organisational and environmental varia-
bles. It offers a more sophisticated comprehension of the
adoption process, reflecting the complexities of decision-
making in SMEs.

6 Conclusion

This systematic review was conducted with the objective
of investigating the factors influencing the adoption of
cloud computing in SMEs, with a particular focus on the
most recent literature from 2021 to 2024. The analysis
identified twelve key factors that significantly impact
cloud adoption decisions in SMEs. The most influential
factors were found to be cost, organisational readiness,
compatibility, relative advantage, and top management
support.

Our paper makes a number of contributions to the
field. Firstly, we provide an up-to-date synthesis of the lat-
est research on cloud adoption in SMEs, reflecting recent
technological advancements and changing business envi-
ronments. Secondly, the tentatively proposed conceptual
model, combining elements from the TOE framework and
the TAM, offers a framework for understanding the com-
plex interplay of factors in cloud adoption decisions. This
model can serve as a valuable tool for both researchers and
practitioners in the field.

Our findings highlight the necessity for cloud compu-
ting solutions that not only provide cost savings and robust
security measures but are also user-friendly and readily in-
tegrated into existing business processes. This indicates
that cloud service providers should prioritise the develop-
ment of flexible, cost-effective solutions that can be inte-
grated seamlessly into the technological infrastructures of
SMEs. For policymakers, our results indicate the potential
influence of government assistance and regulatory frame-
works on the adoption of cloud computing by SMEs.

It is important to acknowledge the limitations of our
paper. The most significant limitation of the paper is the
geographical bias in the reviewed literature. Given that
84% of the studies were conducted in Asian countries,
many of which are developing economies, the generalisa-
bility of our findings to other contexts, particularly to more
developed economies in Europe or North America, is lim-
ited. This geographical concentration gives rise to signifi-
cant questions regarding the applicability of these findings
to disparate economic and technological contexts. Further-
more, the accelerated pace of technological evolution in
cloud computing may exceed the pace of academic pub-
lishing, potentially limiting the currency of some findings.
The exclusion of non-English and non-German publica-
tions may also have resulted in the omission of pertinent
studies from non-English-speaking regions.

N. Holler et al.

These limitations indicate several potential avenues
for future research. Firstly, there is a pressing need for fur-
ther studies on the adoption of cloud computing in SMEs
in developed economies, with a particular focus on Europe
and North America. Such research would facilitate a more
nuanced global perspective and enable comparative anal-
yses across diverse economic contexts.

Secondly, future studies should investigate the tem-
poral dynamics of factors influencing cloud adoption.
Longitudinal studies could provide valuable insights into
the evolution of the importance of different factors as
SMEs progress through various stages of cloud adoption
and as the technology itself matures.

Thirdly, the complexity of cloud adoption decisions
revealed in our paper indicates a need for more in-depth
qualitative research, such as case studies or ethnographic
approaches, to provide a richer contextual understanding
of how these factors interact in real-world settings.
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7 Appendix

A total of 104 adoption factors (aka “independent varia-
bles”) were identified through the analysis of all quantita-
tive studies on cloud computing adoption by SMEs. In the
case of specific cloud products, 67 were subjected to anal-
ysis. A total of 171 factors (“independent variables”) were
thus identified. Following the categorisation process, a to-
tal of 45 factors were ultimately selected for analysis. In
accordance with the methodology proposed by Jeyaraj et
al. [2006], the data is presented in Table 5 and Table 6.

Table 5 provides an extended view of the number of
factors (“independent variables”) that had a positive or
negative effect, measured by positive or negative signifi-
cance, on the cloud computing adoption by SMEs (“de-
pendent variable”). The table was created based on Lacity
et al. [2016] and Kdnning et al. [2019].
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Table 6 presents the 45 aggregated factors and offers
an analysis of the frequency with which a factor was iden-
tified as being significant for the decision to adopt cloud
computing in an SME context. Column A indicates the fre-
quency with which this factor was analysed in studies,
while column B shows the proportion of studies in which
the factor was categorised as significant. The ratio of fac-
tors analysed to those evaluated as significant is presented
in column C, with a weighting derived from B/A.

For comparability, the sorting of both tables 5 and 6
is consistent with the frequency with which this factor was
analysed in studies.

Relative advantage and top management support each
have a predominantly positive effect on the adoption of
cloud computing. Companies benefit from the use of cloud
computing from improved business processes, flexibility,
increased productivity and cost savings, among other
things [4, 35]. Executives who are aware of the benefits
are more likely to prepare the company for the introduc-
tion of cloud computing [31]. As SMEs often have flat hi-
erarchies and are owner-managed, decisions can be made
more quickly by the management level [38].

Compatibility is positive eight out of eleven times, but
was weighted negatively once. A lack of compatibility can
inhibit the decision due to a lack of technical knowledge
and the time and cost required for implementation. A high
level of compatibility between existing technical infra-
structures and cloud services, on the other hand, can in-
crease the likelihood of cloud computing being intro-
duced. This means that new services can be implemented
quickly and easily.

Competitive pressure (9 out of 17 times) and technol-
ogy readiness (four out of nine times) were only catego-
rised as significant in around half of the studies. Although
competitive pressure was the most frequently investigated
factor, there are some factors with a higher weighting,
such as costs and organisational readiness. Technological
readiness also has a low weighting in terms of frequency.
Nowadays, many companies are usually already at an ad-
vanced technical level due to the digital transformation,
which makes it possible to implement new technologies
more quickly. These offer companies a strategic ad-
vantage in a competitive and constantly changing business
environment [20]. As a result, these factors may have less
influence on the decision, as the companies already benefit
from the conditions.
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Security was negatively significant five times, posi-
tive three times and three times no significance. According
to the results, security and privacy are among the most im-
portant factors taken into account when adopting cloud
computing. Companies have concerns about data security
and worry about the protection of their data and that of
their customers [43]. In order to protect companies, appro-
priate security and data protection measures must be taken
by cloud providers [20]. This can increase companies' trust
in cloud computing and improved security measures also
lead to higher acceptance [49]. A high level of security
therefore has a positive influence on implementation.

Complexity was significant once positively and once
negatively, but five times without significance and has a
weighting of 0.29. Due to insufficient knowledge of cloud
technology, companies can perceive an introduction as too
complex [9]. As the factor was predominantly confirmed
as insignificant, it can be assumed that SMEs can cope
with the use of innovative technologies such as cloud com-
puting.

The cost factor proved to be relevant in the course of
our analysis. In six out of seven studies, it was shown to
have a positive effect on the introduction of cloud compu-
ting. By using cloud services, SMEs have low costs and
save money by not having to have their software devel-
oped and maintained by external IT companies [26]. The
high relevance attributed to costs can also be found in the
studies analysed as an adoption factor with the highest or
second-highest significance [3, 4, 26, 49].

Vendor support has a weighting of 0.57. The introduc-
tion of cloud services also depends on trust in the vendor,
who can provide support in the absence of technical, hu-
man and financial resources and ensure the provision and
maintenance of the services [35]. In three studies, vendor
support was not significant. This may be due to the fact
that companies are aware of the wide range of cloud ser-
vices on offer [32] and have confidence in the vendors.

The organisational readiness also has a high
weighting at 0.83. A company is more likely to decide in
favour of an introduction if a good technical infrastructure,
qualified personnel and financial support are available
[32].

Other factors with a positive influence are perceived
benefits with a value of 0.67 as well as government sup-
port, perceived ease of use and company size, each with a
weighting of 0.6.
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Table 5: Found significant adoption factors
(“independent variables™)
sorted by analysis frequency

Table 6: Ratio of found significant adoption factors
related to their total analyses frequency
sorted by analyses frequency

Factor -1 [N |+1 |Total Factor A B C
Competitive pressure 8 |9 17 Competitive pressure 17 |9 0.53
Relative advantage 3 |12 |15 Relative advantage 15 |12 0.80
Top management support 3 12 |15 Top management support 15 |12 10.80
Compatibility 2 |8 11 Compatibility 11 |9 0.82
Security 3 |3 11 Security 11 |8 0.73
Technologial readiness 5 |4 9 Technologial readiness 9 4 1044
Complexity 5 |1 7 Complexity 7 2 10.29
Cost 1 6 7 Cost 7 6 0.86
Vendor support 3 4 7 Vendor support 7 4 1057
Organisational readiness 1 |5 6 Organisational readiness 6 5 10.83
Perceived usefulness 2 |4 6 Perceived usefulness 6 4 10.67
Firm size 2 |3 5 Firm size 5 3 0.60
Government support 2 |3 5 Government support 5 3 0.60
Perceived ease of use 2 |3 5 Perceived ease of use 5 3 0.60
Industry 2 |2 4 Industry 4 2 0.50
Suppliers 1 2 3 Suppliers 3 2 0.67
Self-efficacy 3 3 Self-efficacy 3 3 11.00
Awareness 2 2 Awareness 2 2 1.00
Effort expectancy 1 1 2 Effort expectancy 2 1 1050
Marketing 2 2 Marketing 2 0 10.00
Performance expectancy 1 1 2 Performance expectancy 2 1 1050
Risks 2 2 Risks 2 0 /0.00
Social influence 2 2 Social influence 2 2 1.00
Trust 2 2 Trust 2 2 1.00
Absorptive capacity 1 1 Absorptive capacity 1 1 1.00
Selected characteristics 1 1 Selected characteristics 1 0 10.00
Sufficient resources 1 1 Sufficient resources 1 0 10.00
Decision  maker’s  cloud 1 1 Decision  maker’s cloud 1 1 1.00
knowledge knowledge

Pressure 1 1 Pressure 1 0 10.00
Attitude towards technology 1 1 Attitude towards technology |1 0 10.00
Employee experience 1 1 Employee experience 1 1 100
Hedonic motivation 1 1 Hedonic motivation 1 0 10.00
Information intensity 1 1 Information intensity 1 0 [0.00
Decision maker’s innovative- 1 1 Decision maker’s innovative- | 1 1 1.00
ness ness

Internet infrastructure 1 1 Internet infrastructure 1 0 |0.00
Competitive advantage 1 1 Competitive advantage 1 1 100
Cost and benefit 1 1 Cost and benefit 1 0 10.00
Mimetic effect 1 1 Mimetic effect 1 1 100
Service quality 1 1 Service quality 1 1 1.00
Computer anxiety 1 1 Computer anxiety 1 0 10.00
Trialibility 1 1 Trialibility 1 1 100
Training 1 1 Training 1 0 [0.00
Perceived uncertainty 1 1 Perceived uncertainty 1 0 10.00
Resistance to change 1 Resistance to change 1 1 100
Reliability and availability 1 1 Reliability and availability |1 1 1.00
Total 171 Total 171 1109
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