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ABSTRACT

Artificial intelligence (AI) has quickly emerged as a top technological priority for companies in various sectors,
radically altering business operations. However, the existing literature reveals a fragmented and inconsistent
understanding of AI adoption dynamics between small and medium enterprises (SMEs) and larger, well-
established firms. This dichotomy of the existing research raises important questions about whether the Al
tools and application modalities used by these companies are inherently similar or if significant differences exist
in their implementation and outcomes due to varying organizational sizes. This study evaluates whether small
and large firms’ efforts toward implementing Al differ significantly using bibliometric analysis and a systematic
literature review from the Web of Science and Scopus databases. A total of 78 peer-reviewed articles were
analyzed and categorized states and trends into 10 dimensions: (1) technology readiness, (2) customization, (3)
Al tools and needs, (4) data requirements, (5) skills and competencies, (6) financial readiness, (7) management
support, (8) market and competitive pressure, (9) partnership and collaboration, and (10) regulatory compliance,
based on the technology-organization-environment (TOE) theoretical model. A bibliometric mapping approach
was adopted to visualize bibliometric data using VOSviewer. The review brings together collective insights from
several leading expert contributors to emphasize areas where SMEs need additional support to fully leverage Al
technologies. The results provide pragmatic insights for policymakers, helping them develop tailored approaches
for both SMEs and large enterprises to meet their unique needs while acknowledging AI's undeniable role in
competitiveness and growth.

Introduction

studies have revealed that several internal and/or external factors in-
fluence the use of Al in business operations, including the organizational

In the past 10 years, state-of-the-art technologies such as artificial
intelligence (AI), data analytics, and machine learning tools have
revolutionized the performance of organizations from top to bottom
across business functions (Hwang & Kim, 2021). The extensive imple-
mentation of such technologies within firms generates higher effec-
tiveness, increases efficiency, and drives overall productivity (Czarnitzki
et al., 2023; Damioli et al., 2021). Owing to the complexity of business,
data availability, sophisticated techniques, and infrastructure advance-
ment, Al has quickly emerged as a top technological focus for society
and organizations to streamline operations, make data-driven decisions,
and offer personalized solutions at scale (Hwang & Kim, 2021; Kumar
et al., 2024; Makridakis, 2017; Mikalef & Gupta, 2021).

To increase the value of their products and services, several com-
panies have made large investments in Al technologies, making it a
crucial component of their operations (Bratucu et al., 2024). Numerous
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setting in which the technology is used, the technology itself, and
environmental aspects (Baabdullah et al., 2021; Kulkarni et al., 2024;
Rana et al., 2024). Similarly, research documents a broad range of firm
performance outputs, such as financial performance (Abrokwah-Larbi &
Awuku-Larbi, 2024; Mousa et al., 2024), profitability and cost structure
(Wamba-Taguimdje et al., 2020), learning and innovation-enhanced
values (Feng et al., 2024), and economic and operational performance
(Badghish & Soomro, 2024; Chen et al., 2024).

While Al has consistently been linked to positive organizational
outcomes, providing a strategic advantage for firms of all sizes, the
dynamics of Al implementation and its outcomes can differ significantly
between small and medium enterprises (SMEs) and larger, well-
established firms. These differences result from variations in re-
sources, expertise, cost structure, and support systems, among other
factors (Abrokwah-Larbi & Awuku-Larbi, 2024; Czarnitzki et al., 2023;
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Damioli et al., 2021; Kopka & Fornahl, 2024; Rammer et al., 2022;
Schwaeke et al., 2024; Wamba-Taguimdje et al., 2020). For instance,
Schwaeke et al. (2024) examined the current state of AI adoption in
SMEs through a systematic review and found that infrastructure, cul-
ture, compatibility, and regulations are key factors influencing Al
adoption. However, important components such as Al tools and needs,
data requirements, and management support were not included in their
study. Inclusion of these factors would have added further depth to the
understanding of AI adoption patterns in SMEs. Studies also suggest that
factors such as digital culture, partner pressure, and adoption costs play
a crucial role in SMEs’ adoption of emerging technologies (Faiz et al.,
2024).

The contributions of this systematic review are threefold. First,
existing research outcomes often focus exclusively on either SMEs (e.g.,
Baabdullah et al., 2021; Crockett et al., 2021; Lemos et al., 2022; Per-
etz-Andersson et al., 2024; Rawashdeh et al., 2023; Sharma et al., 2022;
Wei & Pardo, 2022) or larger firms (e.g., Ahmad 2024; Bansal et al.
2024; Damioli et al. 2021; Fares et al. 2023; Manser Payne et al. 2021;
Omoge et al. 2022; and Rahman et al. 2023), limiting comprehensive
comparative insights across organizational sizes. This dichotomy
prompts important questions about whether Al tools and application
modalities are inherently similar or whether significant variations in
implementation and outcomes stem from differing organizational dy-
namics. Second, although previous studies recognize AI's role in
enhancing operational and strategic performance, little research con-
solidates the specific organizational, technological, and environmental
factors that influence Al adoption across various firm sizes. Significant
knowledge gaps remain regarding how SMEs and large firms can tailor
their strategies for the best possible Al integration through comparable
frameworks.

Third, while general academic knowledge is growing rapidly, Al-
related research in the business field is occurring more rapidly. Break-
throughs in Al-related areas occur much more frequently than in other
fields. With so much new information being produced, a systematic
literature review is not only relevant but also necessary to distill and
comprehend the most critical findings (Linnenluecke et al., 2020). It
allows for a comprehensive analysis of many recent studies, synthesizing
the most critical findings into a coherent narrative rather than dupli-
cating efforts. This review brings together collective insights from
several leading expert contributions to discuss how Al is commonly
utilized and how it should be customized to more specific needs in
various organizational settings.

This study addresses these gaps by systematically reviewing and
categorizing 78 peer-reviewed articles through the lens of the TOE
framework. A bibliometric mapping approach was used to visualize
bibliometric data and the results of a systematic literature review.
Robust comparisons by integrating bibliometric analysis with a thematic
review contribute to a nuanced understanding of Al adoption dynamics,
thereby helping to identify critical enablers and barriers as well as
similarities and differences in the adoption of Al for each type of en-
terprise. Understanding such dynamics is very important in devising
strategies that could enhance the smooth use of AI across varied orga-
nizational sizes and ensure that small businesses are also competitive in
an increasingly Al-driven business.

The remaining sections of the study are structured as follows. In
Section 2, key theoretical debates and overall themes within the litera-
ture are presented. Section 3 details the materials and methods used in
different stages of the review process. Section 4 presents a discussion of
the key clusters related to Al tools, applications, and modalities. The
study concludes in Section 5.

Research questions
In light of the above discussion, the paper addressed the following

research questions by thoroughly examining 78 peer-reviewed studies
and categorizing states and trends into 10 dimensions through the lens
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of the TOE framework:

1. What are the key enablers and deterrents of Al adoption in SMEs and
how do they compare to those of larger, well-established enterprises?

2. Are the factors influencing the adoption of Al tools by SMEs and large
firms similar or significantly different?

Literature review

Definition, scope, and characteristics of Al

Al is an information communication technology that can perform
tasks independently and normally requires human intelligence to make
decisions, create greater efficiencies, and enhance productivity
(Arakpogun et al., 2021; Ghosh et al., 2018). Others have defined it as
the capacity of a machine to think like and imitate human intelligence
(Varma et al., 2024). Haenlein and Kaplan (2019) assert that it is the
system’s capacity to accurately evaluate data and learn from it to
accomplish objectives.

From automating repetitive operations to enhancing human abilities
in complicated settings including image identification, processing,
decision-making, natural language processing, and speech synthesis, Al
spans a wide range of sectors and applications. In business, the potential
impact is vast, influencing functions such as marketing (Abrokwah-Larbi
& Awuku-Larbi, 2024; Kumar et al., 2024), production (Chatterjee et al.,
2021c; Merhi & Harfouche, 2024), human resources (Li et al., 2023;
Kapoor, 2024; Vedapradha et al., 2024), security (Rawindaran et al.,
2022), and innovation activities and beyond (Feng et al., 2024; Rammer
et al., 2022).

AI adoption uptake in contemporary business

Al covers a variety of industries and applications, such as image
recognition, processing, decision-making, natural language generation,
and speech synthesis, ranging from automating repetitive tasks to aug-
menting human capabilities in different domains like business, health-
care, engineering, and technology (Raman et al., 2024). Al investments
and commercial applications have surged dramatically across several
industries over the last 10 years (Babina et al., 2024). According to the
literature, firms report greater growth in the use of Al technologies in
different business operations and functions, with annual revenue growth
increasing by 30% more for AI adopters than non-AlI adopters (Lee et al.,
2022). The report further underscored the cost savings and revenue
growth in businesses where AI was used. The phrase AI adoption de-
scribes the initial stage in which a firm integrates Al into its business
process. The term utilization refers to the actual implementation of Al
tools in the firm’s daily activities which involves the application, inte-
gration, and usage of Al in existing processes and systems (Tominc et al.,
2024).

Technology-organization-environment (TOE) framework

Various frameworks, especially the technology acceptance model
(TAM) developed by Davis et al. (1989) and its extensions, have inves-
tigated the drivers of users’ acceptance and adoption of emerging
technologies (Venkatesh & Bala, 2008; Venkatesh et al., 2012). Ven-
katesh et al. (2003) also examined technology adoption at the individual
level using unified theory of adoption and use of technology (UTAUT).
Other models, such as the diffusion of innovations (DOI), emphasize
more aspects related to the spread of innovations within social systems
(Arkorful et al., 2021). Taken together, these theories provide very
powerful tools for understanding user behavior, but often along specific
dimensions of technology adoption.

Similarly, the TOE model was developed to explain the influence of a
broad composite of factors on the adoption and processes of techno-
logical innovation: (1) those related to the characteristics of technology
itself, (2) organizational contexts, and (3) the external environment
within which an organization operates (Baker, 2012). The framework
has already been tested empirically for validity and reliability in several
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previous studies and recognized as one of the strongest theoretical tools
to explain technology implementation behavior in firms (Chatterjee
et al., 2021c; Das & Bala, 2024; Ganguly, 2024; Mishra & Pathak, 2024;
Nguyen et al., 2022).

Despite its strong theoretical basis to analyze technological adoption,
the TOE framework has certain limitations. The TOE framework is said
to oversimplify the complex triadic relationship constellations of the
three elements involved (technology, organization, and environment),
assuming that they are rigid and well-distinguished segments. According
to Gwaka et al. (2023), the other limitation of this framework is a limited
view on socioeconomic and cultural factors that can influence the
technology adoption process. In the same vein, other findings criticize
its reliance on quantitative views that may blindside the qualitative
aspects of the technology adoption process (Baker, 2012; Lin & Chen,
2023).

In order to conceptualize the differences in AI adoption between
SMEs and larger enterprises, as shown in Fig. 1, the paper build upon the
TOE theoretical model for this study.

Materials and methods

The PRISMA framework-the preferred reporting method for sys-
tematic reviews and meta-analysis, was used to ensure that our methods
were methodologically sound and enabled tracking data progress at
different stages of the review process (Moher et al., 2015). Additionally,
the bibliometric mapping approach was used to represent bibliometric
data and results of a systematic literature review using VOSviewer
software.

By analyzing and interpreting prior research in a particular domain,
this method provides (1) repeatable, (2) reproducible (Kraus et al.,
2023), and (3) reliable results (Snyder, 2019). It is considered the most
rigorous technique because it provides reliable, unbiased, and repro-
ducible results, thus allowing a comprehensive synthesis of the existing
evidence to address the research objective (Tranfield et al., 2003). The
review processe began by defining the research problem and objective.
Second, a literature search was conducted based on PRISMA principles.
Third, the data was synthesized and analyzed. Lastly, meaningful
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discussion and conclusions were provided, as shown in Fig. 2.

Data extraction and appraisal

In a systematic literature review approach, there are two important
elements: (1) setting criteria for the inclusion and exclusion of records,
and (2) evaluation of the quality of the selected records (Linnenluecke
et al., 2020; Moher et al., 2015; Snyder, 2019). The databases chosen
were Scopus and Web of Science (WOS), so the available information
may complement each other to retrieve high-quality journals. These
databases contain top scholarly journals and provide stable coverage,
making them suitable for in-depth analysis (Garg et al., 2024; Harzing &
Alakangas, 2016; Raman et al., 2024).

First, a database search was conducted for three main domain areas
with Boolean search terms in the title, abstract, and keywords sections to
cover all aspects comprehensively: (1) different mentions of Al such as
artificial intelligence, Al, machine learning, and deep learning, as
applied by the prior literature (Schwaeke et al., 2024); (2) processes or
actions regarding the terms of Al adoption such as adoption, imple-
mentation, usage, and utilization, based on the previous studies; and (3)
firm size-related terms such as small and medium enterprises, small and
medium-sized enterprises, SMEs, SME, small and medium businesses,
large enterprises, large firms, large businesses, multinational companies,
global companies, and large organizations. These terms and phrases are
relevant to the research objective of understanding how Al adoption
dynamics may differ across firm sizes (see the full syntax used to access
records in Appendix A).

In the next step, three eligibility criteria were established for the first
search: (1) only articles written in English, (2) studies conducted in the
previous 10 years (2015-2024), and (3) in the subject area of business,
management, accounting, and computer science. Only articles classified
as journal documents were included, excluding review articles, letters to
the editor, commentaries, gray literature, case reports, and duplicates.
The search result were further refined by eliminating keywords that
were unrelated to the topic. Finally, by reading the titles and abstracts of
the remaining records, a final sample of 78 peer-reviewed articles was
selected (Fig. 3).

v
Technological enablers

A

Organizational contexts

e.g., Cost and accessibility,
scalability, use, complexity

Al practice

e.g., Skill and expertise,
resource readiness,

—

management strategy

y

A 4

partnership

External environment

e.g., Competition, regulatory
and ethical compliance,

A

Fig. 1. Conceptual model of the study.

Source: The conceptual model is based on the TOE framework adapted from Nguyen et al. (2022).
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Fig. 2. The review processes.

The study was limited to papers published after 2015 because of the
quick development of Al technologies and their substantial influence on
business at this period (Mai et al., 2024, Babina et al., 2024). Over the
past 10 years, businesses have increasingly used Al technologies such as
machine learning, deep learning, and predictive analytics (Shao et al.,
2022). This period has also witnessed a rise in research into the use of Al
by businesses of all sizes, from startups to global conglomerates, in
addition to the development of regulations and ethical standards for Al
in business (Tominc et al., 2024).

Data cleaning and coding

Given the goal of our review and the need to present results based on
a systematic and unbiased analysis of the literature (Tranfield et al.,
2003), in the third step, each of the 78 papers was assigned a unique ID
number after extraction to facilitate smooth identification among the
articles. ID numbers remained constant throughout the review process.
The following validation columns were then used to arrange the data: ID
number, authors, title, publication year, keywords, abstract, and journal
name.

Results and discussion
Distribution of studies based on level of analysis

Fig. 4 illustrates the proportion of AI adoption studies across
different firm sizes, categorized as SMEs, large firms, both (SMEs and
large), and unidentified. Based on these results, we can determine which
firm sizes are most represented among the 78 records analyzed in the
current systematic review. Accordingly, a significant portion of Al
adoption studies focuses on the SMEs category (44%), indicating a
growing interest in understanding how Al is being utilized within these
firms. This trend is likely driven by the unique challenges SMEs face
compared with larger enterprises. Studies that do not specify a particular
firm size (labelled as not identified) account for 32% of the total. Large
firms constitute 15% of the records, and studies examining both SMEs
and large enterprises represent 9%. Therefore, the distribution of these
studies across different firm sizes is relevant for the current systematic
literature review objective of understanding the dynamics of AI adop-
tion in SMEs and large firms (see full list records with the corresponding
level of analysis in Appendix B).

Year of publication of selected studies

No publications were recorded from the selected studies in this re-
view, no publications were recorded from 2015 to 2018. However, a
significant acceleration in research activities over the last few years has
been observed, peaking in 2024 (Fig. 5).

Publication distribution based on the theories used

The theoretical models employed by the authors in the selected re-
cords were reviewed to obtain a thorough understanding of the under-
lying theoretical models used in the studies. As indicated in Fig 6, those
studies counted as not applicable were those in which the authors did not
explicitly indicate the theories used in their study. However, the TOE
framework is the most commonly used theoretical model, followed by
the technology acceptance model (TAM).

Bibliometric analysis

A bibliometric analysis, a popular quantitative technique in sys-
tematic literature review research, was conducted. Previous studies,
such as Linnenluecke et al. (2020), suggest that this method is effective
in mapping the theme of interest to see its intellectual roots and the
structure of the literature over time, helping researchers identify key
themes and relevant keywords for analysis. The bibliometric approach
also facilitates network analysis and visualization.

Keywords network analysis

A keyword co-occurrence analysis was conducted using a full-
counting approach to explore the most prevalent themes and key-
words in AI adoption. To avoid bias during the keyword selection pro-
cess, not only the abstracts and keywords of the selected records but also
the entire text were carefully examined. Fig. 7 presents the most
frequently used keywords from both the WOS and Scopus in the study
from 2015 to 2024. Among the keywords, artificial intelligence is the most
mentioned, with 51 occurrences, followed by technology adoption and
SMEs, with 14 occurrences each.
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§ Final publications eligible for further analysis
?g, (N=78)

Fig. 3. Study selection process (PRISMA flow diagram).

Analysis of the clusters according to TOE model
Technological factors

Technology readiness. Technology readiness is directly linked to IT
infrastructure. Several studies have emphasized the importance of the
digital maturity level (Bratucu et al., 2024) and advanced digital
infrastructure to enable technological readiness in the adoption of Al
across various sectors (Agarwal, 2022; Baabdullah et al., 2021; Das &
Bala, 2024; Dora et al., 2022; Issa et al., 2022; Kovic et al., 2024; Merhi
& Harfouche, 2024; Tominc et al., 2024). SMEs and large firms have
different infrastructure requirements for successfully implementing Al
(Badghish & Soomro, 2024). Large enterprises typically possess the
necessary technological infrastructure to support extensive Al systems.

Aghimien et al. (2024), Gupta et al. (2022), Mantri & Mishra (2023),
Solaimani & Swaak (2023), and Tominc et al. (2024) agree that the
substantial financial resources available to large firms enable them to
leverage advanced Al technologies that require significant computa-
tional power and data for training and deployment. This capability al-
lows large organizations to imbibe AI into their systems, raising
efficiency and innovation.

SMEs usually face high barriers to accessing the necessary infra-
structural facilities for Al adoption (Kapoor, 2024; Schlegel et al., 2023;
Tawil et al., 2024). According to Jalil et al. (2024), Al readiness is found
complementary to technological orientation in SMEs, among other fac-
tors (Polisetty et al., 2024).
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Fig. 4. Proportion of the studies based on firm size analysis.
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B Small and medium enterprises (SMEs)
= Not identified
m Large firms

u Both SMEs and large firms

NB: Not identified refers to those studies in which the authors did not explicitly specify the particular firm size such as small or large firms in the paper.

30

[\
(9]

[\
o

Publication frequency
S o

(9]

0

2015 2016 2017 2018 2019 2020 2021

26
24

2022 2023 2024

Publication years

Fig. 5. Distribution of publication over 2015-2024.
Source: Compiled by authors, 2024

System customization (flexibility)

Many SME:s see ease of use as a key criterion in choosing Al tools to
simplify their adoption (Hamdan et al., 2022b; Vedapradha et al., 2024).
The reason is that SMEs need Al tools that require little training or
specialized skills given their limited talent resources. Sharma et al.
(2022) found that the biggest enabler or deterrent to SMEs’ intention to
adopt Al is the system characteristics or technical context, further sup-
ported by Barata et al. (2023), Handoko (2021), and Maroufkhani et al.
(2023). Hansen and Bggh (2021) noted that the reason behind the most
successful implementation of Al in SME:s is its greater simplicity. They
usually choose plug-and-play Al tools, such as chatbots (Sharma et al.,
2022) and they will become hesitant if they believe that the system is
complicated and challenging to use and apply. User-friendly AI tools
with less complex interfaces allow SMEs to adopt Al through basic
training (Chatterjee et al., 2022; Chatterjee et al., 2021b; Hamdan et al.,
2022a; Ho et al., 2022). Therefore, the degree of flexibility and
compatibility with existing systems are strong predictors of Al adoption
in SMEs (Kaymakci et al., 2022; Rawashdeh et al., 2023).

Al tools and needs

Looking at the core objectives and scope of Al adoption between
SMEs and large firms is another important factor. Analyzing the ratio-
nale and purpose of Al adoption in terms of the core goals and extent of
coverage of SMEs and large firms is another relevant consideration. As
reported in prior studies, there are statistically significant differences in
the AI needs/usage requirements between large firms in terms of firm
size and SMEs (Tominc et al., 2024). Large enterprises mainly imple-
ment Al when handling big data, interacting with customers from
around the world and implementing logistics on a large scale. These
goals frequently relate to managing affordances for operation and
optimizing the efficiency that arises from higher degrees and breadths of
application (Yang et al., 2024).

SMEs, despite acknowledging AI's benefits, prioritize immediate
practical concerns (Tominc et al., 2024). For instance, they require Al
for specific purposes and consider time as a cost (Rawashdeh et al.,
2023), such as chatbots to enhance customer satisfaction, manage in-
ventory, or automate clerical tasks. Their goals are frequently more
particular and temporary owing to the marketing affordances that in-
fluence less depth and width of use (Yang et al., 2024).
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Not applicable
TOE framework
Technology acceptance model
UTAUT model
TOE framework and diffusion of innovation theory
o~ Diffusion of innovation theory
g TOE framework and task technology fit theory
g Political, economic, social, and technological framework
TS Resource-based view
.§ Perceived characteristics of innovation theory
_S:O) TOE framework and resource-based view

F

TOE framework and UTAUT model

TOE framework and technology acceptance model

Paradox theory

Knowledge management theory and UTAUT model
Technology acceptance model and theory of planned behavior

Technology acceptance model and status quo bias model

Fig. 6. Publication distribution based on the theories used.
Source: Compiled by authors, 2024

Data requirements

Al integration calls for the accumulation of huge data sets that can be
used to run predictive analytics (Fu et al., 2023). Big firms often accu-
mulate substantial data, which helps put AI's data processing and
analytical prospects for better use than SMEs. This access to large data
volumes results in improved decision-making options and
better-informed decisions (Tominc et al., 2024). Al can also be
customized according to the needs of large enterprises as well as the way
these companies work to meet their needs, thus increasing its value.

In contrast, Peretz-Andersson et al. (2024) found that SMEs
encounter difficulties in obtaining and managing the vast volumes of
data needed for Al applications. Similarly, problems with access to a big
data set for Al deployment in manufacturing firms have been brought to
light (Kovic et al., 2024), and SMEs may encounter data availability
concerns in some situations.

Organizational contexts

Skills and competencies

Skills and competencies play an important role in Al technology
adoption. Functional and operational knowledge creates differences
between SMEs and large firms (Grashof & Kopka, 2023; Wei & Pardo,
2022). For instance, Huseyn et al. (2024) highlighted the positive out-
comes of training programs aimed at upgrading actors’ skill to effec-
tively utilize AI in SME operations. Studies have consistently shown that
tangible resources and workforce skills positively influence Al imple-
mentation (Chen et al., 2024). Knowledge embodiment affects people’s
intentions to adopt technology (Pee et al., 2019). In fact, small firms
often lack such expertise (Hansen & Bggh, 2021), as they might not be
able to provide competitive salaries and career growth as large firms do,
which can hinder their ability to implement AI solutions effectively
(Peretz-Andersson et al., 2024). Reliance on outside consultants or
partnerships may result from this lack of technical expertise, which is
not always practical for smaller businesses because of their financial
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constraints.

Conversely, larger firms typically find it easier to incorporate Al into
their business, as they have the financial means to retain specialized
personnel (Tominc et al., 2024). Blomster and Koivumaki (2022)
conceptualized the skills and competencies required for successful Al
adoption. As a result, personnel competencies in the properties of the
data and their ability to manage successful machine learning projects.
Therefore, hiring qualified data scientists to enhance employees’ IT
awareness and the right set of skills positively influences their attitudes
toward Al adoption (Almashawreh et al., 2024; Khaliq et al., 2022;
Rahman et al., 2023; Solaimani & Swaak, 2023). Tawil et al. (2024)
suggested that SMEs need the right skills to produce useful insights from
data-driven decision-making using Al.

Resources and financial readiness

Resources are the nerve centers of every organization. Research in
finance has shown a strong correlation between firm size and financial
availability. Integrating Al requires both internal and external in-
vestments, and financial resources are critical determinants. Scholars
have noted that the capital element plays a critical role in the value-
enhancement mechanism of Al tools (Luo & Yu, 2022). According to
Tominc et al. (2024), large firms have the funds and human capital to
invest in sophisticated Al technologies. They may also develop in-house
Al tools adapted to their needs.

In most cases, such investments are beyond the scope of SMEs
because of their limited resources and restricted access to financing (Bak
et al., 2024; Tominc et al., 2024). They are hesitant to invest in software
and hardware if they cannot expect quick positive results and revenue
(Tawil et al., 2024). Budget constraints (Wong et al., 2020) and the
perceived cost of Al (Mousa et al., 2024; Sharma et al., 2022) are acute
for SMEs, and they rarely have in-house Al solutions, leading them to
find more affordable, basic Al solutions. Due to their inherent structure,
SMEs face difficulties in accessing financial resources as they lack
collateral to secure loans (Nagy et al., 2023; Wang & Pan, 2022). A study
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by Dvorakova et al. (2021) on SMEs confirmed that perceived financial
costs were the primary problem for the adaptation of the latest tech-
nologies, as Al forced them largely to depend on outsourcing. Per-
etz-Andersson et al. (2024) underscored structuring Al resources as a
necessary precondition for SMEs to adopt and develop Al capabilities
successfully.

Management commitment and support

Management commitment and support are crucial for the successful
adoption of Al in both SMEs and large firms (Maroufkhani et al., 2023).
Management commitment can directly impact the formulation of busi-
ness direction, staff involvement, provision of training, and resource
allocation among others (Sharma et al., 2022). The degree to which
management awareness of the benefits and support can influence the
willingness to change to Al adoption (Agarwal, 2022; Chatterjee et al.,
2021a; Das & Bala, 2024; Fetais et al., 2022).

Previous studies show that large firms benefit from their strong
management support because of greater financial resources that enable
them to invest in talent, structured change management, and formalized
structures compared to their SME counterparts. Badghish and Soomro
(2024) indicated that management within SMEs is not encouraging,
mainly due to high follow-up costs during the implementation process.
Their strategic framework of Al utilization (Kim & Seo, 2023) suggests
that SMEs need to have a management-enhancing strategy to achieve
better management principles and practices, such as productivity or
efficiency, to overcome this problem. Similarly, Hossain et al. (2024)
found that leadership readiness and decision-making style affect the
level of organizational readiness for Al implementation.

External environmental factors
Market dynamics and competitive pressure

Competitive pressure impacts the adoption of AI solutions more
swiftly by organizations seeking to gain a competitive edge (Merhi &
Harfouche, 2024). Specifically, the entry of new firms may force new
competitive dynamics (Costa et al., 2022), which, in fact, leads firms to
find more innovative ways of tackling. According to Yang et al. (2024),
larger companies are forced to use Al to preserve their market position
because they frequently operate in fiercely competitive conditions
fueled by Al breakthroughs. On the other hand, SMEs might not be
subject to competitive pressures or might not have the infrastructure and
resources needed to adopt Al on the same scale. If we look at firm dy-
namics, Bak et al. (2024) reported that larger firms are more equipped to
use Al more quickly and efficiently since they have more resources,
wider perspectives, and superior capabilities than SMEs.

Partnership and collaboration

Another important factor that facilitates the use of Al is partner
collaboration. Collaboration is a relationship in which businesses share
resources, information, and risks to maximize the benefits of working
together, rather than acting alone. Partner collaboration is a positive
driver of the adoption of artificial intelligence technology (Pai &
Chandra, 2022; Wang & Pan, 2022). Usually, firms that do not have all
the expertise and experts such as SMEs, vendors, or external consultants
play a critical role in providing adequate technical support (Chen et al.,
2021; Daoud & Kammoun, 2024). According to Mousa et al. (2024) and
Hasani et al. (2024), Al vendor support directly and positively affects
SMEs, particularly for several reasons, including a lack of funding,
technology, and qualified people.

Regulatory and ethical compliance

Regulatory environments, such as laws, ethical regulations, and
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standards, are the most important factors for Al adoption (Merhi, 2023;
Singh et al., 2024). The deployment of Al in firms must consider data
privacy and security from the political, economic, social, and techno-
logical dimensions (Akinsolu, 2022). Privacy and security have a direct
impact on trust in the intention to adopt Al (Ahmad, 2024; Chatterjee
et al., 2021a; Dora et al., 2022; Hasani et al., 2024; Polisetty et al.,
2024). Organizations must comply with the legal and regulatory
frameworks in place (Ahmad, 2024). Managers must be aware of the
security and privacy of Al implementation to meet regulatory compli-
ance (Al Badi et al., 2022; Pillai & Sivathanu, 2020) and to ensure
transparency and accountability (Volkmar et al., 2022).

The absence of AI guidelines, data protection, and lack of trans-
parency in Al systems are some of the critical factors for Al deployment
(Bansal et al., 2024; Singh et al., 2023). The issue of data management
and protection may encourage or inhibit the readiness for Al adoption in
the organization (Hangl et al., 2023; Hradecky et al., 2022). In this re-
gard, large firms are more concerned with compliance with auditing
requirements when implementing Al tools; therefore, they frequently
have well-established strategic frameworks for tackling ethical Al
practices compared to SMEs (Ahmad, 2024; Yang et al., 2024). The lack
of knowledge and awareness of intelligent software (Rawindaran et al.,
2022), data security and privacy (Khayer et al., 2021), lack of solid
business strategy (Wang, 2024), and lack of a practical framework
among SMEs, as stated in (Faqihi & Miah, 2023), can hinder their
willingness to adopt these technologies. Similarly, security and trust are
critical factors in stakeholder interactions with AI systems (Aghimien
et al., 2024). Therefore, the effective integration of Al in SMEs depends
on creating an atmosphere of trust and ethical responsibility concerning
regulations.

The results of the review are summarized into 10 thematic clusters,
organized within the three broad dimensions of the TOE model, as
shown in Fig. 8.

Discussion of the results

This study evaluates whether small and large firms’ efforts toward
implementing Al differ significantly by using bibliometric analysis and a
systematic literature review from reputable sources such as the Web of
Science and Scopus. A total of 78 peer-reviewed articles were analyzed
and categorized the states and trends using the TOE theoretical model.
Methodologically, the review incorporates Al adoption studies across
different firm sizes focusing on both SMEs and large firms to have a
balanced understanding of the subject.

Al adoption is significantly influenced by the technology readiness of
the firm, which is closely related to IT infrastructure and digital maturity
level. In support of Tominc et al. (2024), large firms benefit from
advanced infrastructure and access to financial resources, enabling them
to leverage sophisticated Al applications. However, SMEs typically
encounter significant barriers in accessing the necessary infrastructural
facilities for AI adoption (Kapoor, 2024; Schlegel et al., 2023; Tawil
et al., 2024). Similarly, the issue of ease of use and simplicity in Al tools
is very important to SMEs (Sharma et al., 2022), as user-friendly plu-
g-and-play reduces the need for training and resource constraints, and
they will become hesitant if they believe that the system is complicated
and challenging to use and apply (Hansen & Bggh, 2021).

The rationale and purpose of Al use also differ between SMEs and
their counterparts. While large enterprises mainly focus on AI for
handling big data, optimizing operations, and managing logistics on a
large scale (Yang et al., 2024), SMEs prioritize Al for immediate prac-
tical concerns such as interacting with customers through chatbots,
managing inventory, or automating routine tasks (Rawashdeh et al.,
2023; Yang et al., 2024). Furthermore, from the point of view of data
requirements, large firms have access to huge data sets, which help them
to employ Al for predictive analysis whereas SMEs frequently find it
difficult to handle the large volumes of data necessary for successful Al
deployment (Kovic et al., 2024; Peretz-Andersson et al., 2024).
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Skills and competencies shape the adoption of Al Functional and
operational knowledge creates differences between SMEs and large
firms (Grashof & Kopka, 2023; Wei & Pardo, 2022). This study is
consistent with the findings of Chen et al. (2024), which underscore that
tangible resources and workforce skills tend to have a positive
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association with Al implementation. By contrast, large firms can build
in-house Al solutions, while SMEs frequently view Al as expensive,
limiting them to simple, low-cost solutions or depending on outside
consultants, which can be costly. Financial readiness exacerbates this
discrepancy. Large firms, as noted by Tominc et al. (2024), have the
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capital to invest in sophisticated Al technologies. Conversely, SMEs
often lack the resources and face limited access to financing, making
such investments unfeasible (Bak et al., 2024; Tominc et al., 2024).

Management support is another significant factor, as leadership
often instills structured adoption with resource allocation and training
(Agarwal, 2022; Chatterjee et al., 2021c; Das & Bala, 2024; Fetais et al.,
2022; Hossain et al., 2024). SMEs may struggle due to limited mana-
gerial awareness or perceived costs. Moreover, competitive pressures
drive firms to implement Al rapidly, which the larger ones can easily
leverage using their resources and stay ahead (Merhi & Harfouche,
2024).

Partnerships and collaborations provide crucial support, especially
to SMEs, in the form of access to technical expertise and resources from
vendors or consultants (Chen et al., 2021; Daoud & Kammoun, 2024;
Hasani et al., 2024; Mousa et al., 2024; Pai & Chandra, 2022; Wang &
Pan, 2022). Finally, regulatory and ethical compliance influences Al
adoption. While larger firms are better positioned to meet data security
and privacy standards, SMEs often lack the necessary mechanisms and
require external guidance to align with regulations and ethical practices
(Aghimien et al., 2024; Bansal et al., 2024; Faqihi & Miah, 2023; Singh
et al., 2023).

This systematic review delves into a deeper comprehension of Al
adoption in SMEs by highlighting the necessity of interdisciplinary
strategies and focused approaches to optimize its potential advantages
while reducing related obstacles. The outcome of our systematic review
demonstrates that organizational size plays a crucial role in shaping how
Al technologies are adopted and the outcomes they yield. Larger com-
panies typically have the financial capacity and infrastructure to support
extensive Al initiatives that promote innovation and operational im-
provements (Ebuka et al., 2023). These organizations can integrate Al
across numerous departments, fostering productivity and competitive
advantage. However, they also face unique challenges such as organi-
zational inertia and complex decision-making processes, which can slow
the pace of adoption and affect alignment with broader strategic goals
(Kim & Seo, 2023).

Limitations and avenues for future research

This study, like many other studies, had the following limitations.
First, although the systematic review was comprehensive, the scope of
the database was limited to Scopus and WOS from 2015 to 2024.
Consequently, some potentially relevant studies may have been
excluded because of the chosen database and filtering process. Second,
only journal articles were considered, while conference papers, review
articles, case reports, book chapters, and other gray literature docu-
ments were removed. Third, the keywords used in the search strategy
may impact on the number of sample records used in the review. Fourth,
future research should use R-software and other text-mining tools to
provide nuanced insights into the literature. Finally, the present
research utilized the TOE framework. Future research should consider
more holistic frameworks that integrate sociocultural dynamics and
qualitative perspectives to better capture the nuanced processes of Al
adoption across diverse sectors. Despite these limitations, this study
addressed important research gaps in the literature.

Conclusions

Over the past 10 years, Al has quickly emerged as a top technological
priority for organizations to facilitate data-driven decisions, streamline
operational efficiency, and drive overall productivity (Damioli et al.,
2021; Hwang & Kim, 2021; Kumar et al., 2024). The objective of this
study is to examine and compare the nature of Al applications and an-
tecedents in two unique business contexts (SMEs and large firms) using
the TOE framework. This includes, but is not limited to: technological
readiness, resource availability, functionality, and Al needs. Although
both SMEs and well-established firms recognize the transformative role
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of Al their implementation experience is markedly different and shaped
by unique organizational needs and size. Larger well-established firms
generally implement AI more efficiently because they have greater
resource possession and established practices. On the other hand, SMEs
encounter unique obstacles inherent to their nature that necessitate
tailored solutions and support systems to enable them to integrate Al
technologies. Therefore, this study identifies the technological, organi-
zational, and environmental factors that influence AI adoption, and
serves as a practical guideline for businesses and policymakers to align
strategies with the specific needs of SMEs and large enterprises for
equitable Al-driven growth across firm sizes. This review shows that
SMEs may continue to fall behind in the AI adoption race without the
provision of tailored support schemes. In fact, future research studies are
encouraged to develop frameworks that can facilitate the design of Al
solutions, especially for SMEs.

Theoretical implications

This systematic review is an important study in so far as it enriches
the existing literature on Al across various firms by identifying how
SMEs and large enterprises adopt and use Al differently. It offers insights
into the unique hurdles and deterrents faced by SMEs in AI adoption,
enhancing the understanding of how AI impacts businesses of different
sizes. It also offers pragmatic insights into the literature on Al adoption
between SMEs and larger, established firms, adding a new dimension to
the understanding of technological integration in various business
contexts.

Practical implications

This systematic review has practical implications for enterprises,
especially SMEs, in effectively adopting AI by considering different
organizational contexts and studying how to maximize the benefits.
Generally, SMEs often present difficulties commonly cited in the liter-
ature: lack of resources or technological readiness. Thus, targeted sup-
port from frameworks and policies is necessary to facilitate smoother
and more effective integration. These are the barriers that SMEs need to
overcome by looking for funding mechanisms to access affordable Al
tools.

In the case of larger firms, this study underlines the need to optimize
existing resources and enhance strategic Al adoption as a means to
sustain competitive advantages. The results of this systematic review
and bibliometric analysis therefore highlight practical interventions
aimed at the main areas where SMEs need additional help to be able to
use Al effectively.
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Data collection process
- Database sources — Web of Science (WOS) and Scopus
- Time span — 2015 — 2024

- Total records retrieved — WOS = 560 records & Scopus = 41,147 records

Search methodology and query design

Al terms — artificial intelligence, Al, machine learning, and deep learning.
Adoption - terms: adoption, implementation, usage, utilization.
Firm size terms — SMEs: small and medium enterprises, small and medium-sized enterprises, SMEs, SME, small and

medium businesses; large enterprises: large enterprises, large firms, large businesses, multinational companies, global

companies, large organizations.

- Boolean search syntax — ("artificial intelligence" OR "AI"' OR "machine learning" OR "deep learning") AND ("adoption" OR
"implementation" OR "usage" OR "utilization") AND (("small and medium enterprises" OR "small and medium-sized
enterprises" OR "SMEs" OR "SME" OR "small and medium businesses") OR ("large enterprises" OR "large firms" OR "large
businesses" OR "multinational companies" OR "global companies" OR "large organizations")).

Analytical approach and reporting

- Method - thematic and bibliometric technique using PRISMA framework and Vosviewer
- Final report - figures, tables, diagrams, and frameworks

Appendix B. Articles by the level of analysis

SME:s level

- Badghish and Soomro (2024), Peretz-Andersson et al. (2024), Hasani et al. (2024), Jalil et al. (2024), Almashawreh et al.
(2024), Tawil et al. (2024), Huseyn et al. (2024), Daoud and Kammoun (2024), Faqihi and Miah (2023), Rawindaran
et al. (2022), Nagy et al. (2023), Kim and Seo (2023), Fu et al. (2023), Bak et al. (2024), Polisetty et al. (2024), Wang
(2024), Khayer et al. (2021), Wong et al. (2020), Chatterjee et al. (2022), Dvorakova et al. (2021), Baabdullah et al.
(2021), Hamdan et al. (2022a), Kaymakci et al. (2022), Hamdan et al. (2022b), Maroufkhani et al. (2023), Sharma et al.
(2022), Mantri and Mishra (2023), Rawashdeh et al. (2023), Mousa et al. (2024), Khan et al. (2024), Wei and Pardo

(2022), Wang et al. (2022), Hansen and Bggh (2021), Kapoor (2024).

Large firm level

- Hossain et al. (2024), Agarwal (2022), Ahmad (2024), Rahman et al. (2023), Bansal et al. (2024), Gupta et al. (2022),
Costa et al. (2022), Luo and Yu (2022), Chen et al. (2021), Pee et al. (2019), Fetais et al. (2022), Vedapradha et al.

(2024).
Both SMEs and large firm level

- Tominc et al. (2024), Chatterjee et al. (2021c), Yang et al. (2024), Kovic et al. (2024), Grashof and Kopka (2023),

Hradecky et al. (2022), Handoko (2021).
Not specified

- Barata et al. (2023), Das and Bala (2024), Aghimien et al. (2024), Bratucu et al. (2024), Chen et al. (2024), Singh et al.
(2023), Singh et al. (2024), Ho et al. (2022), Chatterjee et al. (2021b), Wang and Pan (2022), Akinsolu (2022), Schlegel
et al. (2023), Merhi (2023), Solaimani and Swaak (2023), Hangl et al. (2023), Khaliq et al. (2022), Blomster and
Koivumadki (2022), Al Badi et al. (2022), Volkmar et al. (2022), Issa et al. (2022), Pai and Chandra (2022), Chatterjee
et al. (2021a), Pillai and Sivathanu (2020), Merhi and Harfouche (2024), Dora et al. (2022).
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