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Abstract

Throughout the decades, numerous theories and models have been developed to explore the
factors influencing technology adoption. Among these, two essential theories stand out: the
Diffusion of Innovations Theory (DOI) and the Technology, Organization, and Environment
Framework (TOE). This article reviews existing research on the application of both the DOI
theory and TOE framework to Artificial Intelligence (Al) adoption, exploring how these
frameworks elucidate the complexities of integrating Al technology in diverse contexts. The
review underscores how each theory addresses different aspects of Al adoption and proposes
methods for their integration, aiming to provide a deeper understanding of the factors that
promote and impede Al implementation across various organizational contexts.

Keywords: Diffusion of Innovation Theory, DOI, Technology, Organizational and
Environmental Framework, TOE, Al Adoption, Review.

Introduction

In the twenty first century, when age of digital technologies has linked every one (Paiola et al.
2021), information and communication technology (ICT) plays an important role to enhance
various facets of corporate setting. ICT is used by different industries to transform existing
systems and make use of traditional business practices to promote economic growth, societal
development, and well being. Due to the pace of it in the digitalization race of the fourth
industrial revolution, SMEs are required to use digital technology (Ghobakhloo & Iranmanesh,
2021; Maroufkhani et al., 2022). That means Business analytics, Internet of Things, Big data,
advanced industry, cloud computing, cyber solutions, high performance computing, and
artificial intelligence (Aloini et al., 2022; Popkova et al., 2022).
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One of the most recent of these technologies is artificial intelligence (Al), at the moment. In
the article, Artificial Intelligence (Al) is the study of creating a computer system that can
perform tasks normally undertaken by humans (Khalid, 2020; Dwivedi et al., 2021; Badghish
& Soomro, 2024). Adopting Al is a strategic necessity that significantly impacts the
performance, competitiveness, and innovation of micro, small, and medium enterprises
(MSMEs) (Kumar et al., 2022). Prior research has contended that using Al in an organisation
will significantly enhance productivity and facilitate expedited decision-making (Duan et al.,
2019; Dwivedi et al., 2021) and developing innovation (Bahoo et al., 2023), boost business
sustainability (Burger et al., 2023; Al-Qaysi et al., 2023), operational performance (Mariani et
al., 2023) and decreasing costs and enhancing forecasting (Agarwal et al., 2021). Therefore,
businesses are increasingly depending on Al; Al has a great potential of improving
organisations’ performance (Mikalef & Gupta, 2021); and impacts SMEs’ financial and
nonfinancial performance (Baabdullah et al., 2021).

The most effective models and theories in terms of recent years to explain the use of
innovation/technology are the Diffusion of Innovation Theory (DOI) and Technology
Organization Environment framework (TOE). Yet both have significantly contributed to our
knowledge regarding the determining factors of technology adoption in organizations
(Hmoud et al., 2023; Horani, Al-Adwan et al., 2023).

Diffusion of Innovation Theory (DOI)

According to Rogers (2003) people or units engaged in adoption perceive new ideas practices
and objects as innovations. The degree to which a person starts using innovative methods
before their peers makes up their level of innovativeness according to Haun et al. (2020).
Rogers (1962) identified five groups through which adopters move starting from innovators
to early adopters followed by early majority and ending with late majority and laggards

A wide range of cultural and disciplinary settings help prove the DOI hypothesis while the
adoption outcomes are shaped directly by features of the participants and how they make
their decisions about new innovations. DOI outlines the path technology spreads through
specific paths as members of social systems receive it during particular durations (Horani, Al-
Adwan, et al., 2023; Lai, 2017). According to Horani, Al-Adwan and collaborators (2023),
customer perception and technological specifications strongly affect the rate of innovation
diffusion. The five key components in technical settings involve relative advantage and
complexity together with compatibility and trialability followed by observability (Rogers,
1995). The DOI theory suffers from one universal limitation since it fails to consider
environmental aspects which influence operational business performance and encompass
regulatory standards and market-level competition. The model represented in Figure 1 shows
the DOI.
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Figure 1: Diffusion of Innovations Theory (DOI)

(Rogers, 1995)
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influences. Technology availability as well as its features form part of the technological
background according to Hussein et al. (2019).

DOI theory and TOE Framework and Al Adoption in Previous Studies

The research article by Tornatzky and Fleischer (1990) has received 49,700 citations while
Rogers (1995) has accumulated 32,500 citations until 2024 (Google Scholar). The 49,700
Google Scholar citations about Tornatzky and Fleischer (1990) and Rogers (1995) definitions
became the basis for understanding the TOE framework role in Al Adoption systems. The
previous research conducted on TOE Framework within Al Adoption appears in Table 1. The
model with its theoretical foundation and its major components together with the research
findings are presented in this table.

Discussion

Table 1 demonstrates that Al technology exists in various settings of developed and
developing countries. Various studies added various external factors to both the DOI and TOE
models depending on their individual research requirements according to Table 2. Some
research studies existed without including any external factors. The research location might
explain this contradiction because these variables differ in use between countries so
investigators must accommodate them according to national contexts. Per Straub et al. (1997)
the same models and theories for technology users cannot be appropriately applied to every
situation.

Table 1
Summary of Previous Studies of Al Adoption
Authors Theory | Context Variables Findings of study
Badghish & | DOI 6 managers | IV: Implementation cost, | Influence of Al on
Soomro &TOE working in | Relative advantage, | SMEs’ operational and
(2024) different sectors | Complexity, Compatibility, | economic
of SMEs IN KSA | Organizational support, | performance.
Sustainable human capital,
Market and Customer
demand, and Government
support.
Med: Al adoption
DV: operational
performance, economic
performance
Abaddi TOE 537 MSME | IV: Business | Business
.(2024) owners or | innovativeness, innovativeness,
managers in | Management support, | management support,
Jordan Perceived benefits, | perceived benefits,
Perceived costs, | and technological
Technological infrastructure have
infrastructure. positive and significant
effects on Al adoption
DV: Al adoption intention intention, while costs
have no significant
effect.
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surveyed online
using a

improving.

Al Wael et al. | TOE 393 experienced | IV: Organization culture, | Organizational
(2024) accounting communication structure, | culture, regulatory
professionals in | Competitive pressure, | support, PU, and PEOU
Kuwait Regulatory support, | have a direct (+) effect
Resource availability, | on Al adoption, while
Perceived usefulness, | PEOU and PU also
Perceived ease of use. have an indirect (+)
effect through
DV: Al Adoption accounting profit and
behavioral intention.
Kaur et al. | TOE 329 HR | IV: Compatibility, Relative | Relative Advantage
(2024) professionals in | advantage, Top | and HR Readiness
India management, Competitive | emerge
pressure. as the most influential
and robust predictors
DV: Al Adoption of adoption.
the availability of
resources, effective
communication
channels, and CP
insignificant impact on
Al adoption.
Horani et al. | DOI 512 senior IT/IS | IV: Compatibility, Relative | RA, TMS, cost-effect,
(2023) &TOE managers in | advantage, Cost- | comp, vendor support,
public/private effectiveness, Top | com, Al strategic
organizations management support, Al | alignment and
located in | strategic alignment, | resource availability
Jordan Competitive pressure, | (+) influence the
Availability of resources, | intention to adopt Al-
Government support, | based technologies.
Market uncertainty, | Government
Support vendors, | regulation and
Competitive pressure. complexity (-)
influence adoption
DV: Al adoption intentions | intentions.
Lada et | TOE 196 SMES | IV: Competitive Pressure | TMC and OR have a
al.(2023) operating in | (CP), Top Management | significant relationship
Sabah, Malaysia | Commitment (TMC), | with Al adoption,
Employee Adaptability | while CP, EA, and ES
(EA), External Support (ES), | have an insignificant
Organization Readiness | impact. SME
(OR). organizations may
benefit from focusing
DV: Al adoption in SMEs on and enhancing TMC
and OR practices to
improve Al outcomes.
Rawashdeh et | TOE The owners and | IV: Compatibility, | Accounting
al. (2023) managers of | Readiness for Challenge, | automation partially
SMEs were | Saving Time And Efficiency- | mediated the

relationship between
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convenience

DV: Al adoption.

predictive  variables

sampling and the adoption of Al
technique.
Al-khatib. DOl 260 managers | IV: Relative advantage, | RA, TMS, OR, and
(2023) &TOE and complexity, compatibility, | customer pressures
administrative top management support, | (+)influence  GEN-AI
employees  in | organizational readiness, | adoption. The
Jordan competitive pressures, | empirical results
customer pressures. demonstrated that the
influence of com and
MED: adoption of GEN-Al. | Comp on  GEN-AI
adoption is
DV: exploratory | insignificant. It was
innovation, exploitative | found that COX (-
innovation. )influence of
GEN-AI adoption, (+)
impact of GEN-Al on
both exploratory and
exploitative
innovation.
Phuoc. (2022) | DOI 193 senior | IV: compatibility (com), | COM, RA, COX,
&TOE managers who | Relative advantage (RA), | capability, managerial
are directly in | complexity (cox), | capability, OR,
charge of | Managerial support, | government
information Managerial capabilities, | involvement, market
systems in both | Organization size, | uncertainty, and
private and | Organizational readiness | vendor  partnership
public (OR), and Government | are significantly
companies  in | involvement. related to Al
Vietnam applicationadoption.
DV: Al applications
adoption
Ghani et al. | TOE 127 IV: information technology | IT capability does not
(2022) participation (IT) capability, top | significantly influence
publicly listed | management support, and | the Al adoption of
manufacturing government support publicly listed
companies  in manufacturing
Malaysia DV: Al adoption companies.
Kinkel et al. | TOE 655 participants | IV: Company size, | digital skills, company
(2022) in China and | competitive factor, R&D | size, and R&D
others. intensity, Digital skills, | intensity,
Industrial sector, country, | have the greatest
product complexity, Batch | impact on the
size. adoption of Al in
manufacturing.
DV: Al technologies in
manufacturing.
Pai & | TOE 124 Indian firms | IV: Technology | Influence of the nine
Chandra. competence, Relative | technological,
(2022) advantage, Decision- | organizational, and
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makers’ knowledge,
Financial strength, Partner
readiness, Benefits to
beneficiaries, Government
support, Sound legal
system, Risk to
stakeholders.

DV: Al adoption intention
for CSR initiatives by Indian
firms.

environmental factors
and dives deeper
through the post-hoc
analysis of the
variations due to the
size of the firm, public
or private orientation,
and industry sector.

and Regulatory Guidelines.

DV: Al capabilities.

M. TOE 318 firms in | IV: Al Technology, Relative | RA of enterprise Al
Wang.(2022) China advantage (RA), supply | technology, supply
chain collaboration, | chain  collaboration,
Environmental and environmental
Uncertainty. uncertainty are the
three major factors
MED: Willingness to Adopt | affecting the adoption
Al. of Al, which
subsequently provides
DV: Supply Chain | a (+) affect on supply
Performance, Supply Chain | chain resilience and
Resilience supply chain
performance.
Sharma et al. | DOI 292 SMEs via an | IV: Relative advantage, | perceived employee
(2022) &TOE online survey Complexity, Cost, Top | capability, perceived
management support, | availability of financial
financial resources, | support, TMS, cost,
Employee capability, | COX and RA are (+)
Competitive pressure, | associated with SMEs'
Customer pressure, Vendor | Al-based chatbot
support. adoption intention.
DV: Al chatbot
implementation intention.
Mikalef et al. | TOE 91 IV: Perceived benefits, | Perceived financial
(2022) municipalities Perceived financial costs, | costs, organizational
from three | Organizational innovativeness,
European innovativeness, Perceived | perceived
countries (i.e., | government pressure, | governmental
Germany, Regulatory support, | pressure, government
Norway, and | Perceived Citizen Pressure, | incentives, regulatory
Finland) Government  Incentives, | support impact the

development of Al
capabilities. Perceived
citizen pressure and
PV of Al solutions are
not important
determinants of Al.
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Table Error! No text of specified style in document.: Identified Important Factors Affecting

the Adoption of Al in Previous Studies
Construct ‘ Frequency ‘ Source
Technological Factors

Phuoc, (2022), (Horani et al., 2023), Pan et al. (2022), Badghish

Sg\'lztr']‘;zge 7 & Soomro (2024), Sharma et al. (2022), (Al-khatib, 2023), Pillai
& Sivathanu. (2020a)
Badghish & Soomro. (2024), (Phuoc, 2022), (Al-khatib, 2023),
Compatibility 6 (Horani et al., 2023), Rewashed et al. (2023), Chatterjee et al.
(2021)
Chatterjee et al. (2021), Phuoc.(2022), Badghish
Complexity 6 & Soomro.(2024), (Al-khatib, 2023), Sharma et al.(2022), Pan et
al.(2022).

Organizational Factors
Top management

Abaddi. (2024), Ghani et al.(2022), Horani et al. (2023), (Sharma

support > et al., 2022), (Al-khatib, 2023).

Organization size | 2 (Kinkel et al., 2022), Phuoc. (2022).

IT capability 4 Ghani et al. (2022), Na et al.(2022), Nayal et al.(2022).
Organizational 4 Phuoc.(2022), Lada et al.(2023), Chatterjee et al.(2021), (Al-
readiness khatib, 2023).

Environmental Factors

Phuoc. (2022), Lada et al.(2023), Al Wael et al. (2024), Nay al et

Competitive 5 al.(2022), Horani et al.(2023), Sharma et al.(2022), Al-
pressure khatib.(2023), Pillai & Sivathanu. (2020a).

Partner support 3 Chatterjee et al. (2021), Na et al. (2022), Nayal et al.(2022).
Government 4 Ghani et al.(2022), Badghish & Soomro.(2024),Nayal et
support al.(2022), Pai & Chandra.(2022).

Salah et al. (2021) has outlined multiple relationships existing between the specific theories
of DOI and TOE framework. Talking about the organizational components of the TOE
framework connects them to the organizational context component of the DOI model while
the technological elements match with the innovation specificaitons of DOI (llin et al., 2017).
The two theoretical approaches demonstrate substantial variations according to Horani, Al-
Adwan et al., 2023. The DOI hypothesis lacks consideration of environmental factors which
opposes the approach of the TOE paradigm. Various studies about technological adoption in
different contexts show that integrating TOE dimensions solves DOI theory limitations
according to Pateli et al. (2020) and Salah et al. (2021).

A combined framework of DOI and TOE enables researchers to recognize all factors which
influence Al adoption decisions at a business organizational scale. The model demonstrates
its suitability for understanding Al adoption because it explains technical elements along with
organizational components and environmental aspects at the organizational level. DOI and
TOE function excellently as theoretical foundations to understand IS adoption behavior in
SMEs according to Baabdullah et al. (2021). The behavioral aspects of perceived usefulness
together with ease of use remain absent in DOl and TOE theories. The study by Abaddi (2024)
examined how technological, organizational and environmental factors shape the intention
of Jordanian MSMEs to use Al. The research investigation failed to analyze the mechanisms
through which users accept and operate with technology. A different study by Al-khatib
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(2023) failed to analyze significant behavioral factors which impact user acceptance along
with usage.

Conclusion

Industrial 4.0 technologies are among the new technologies which SMEs sector persistently
adopts. Al adoption has become essential for SMEs so they can improve their performance
alongside their competitiveness and innovation, as well as reduce costs. The DOI-TOE
framework represents an established method to analyze technology adoption in
organizations by studying three groups of variables: technological elements as well as
organizational and external environmental factors.

The current study provides a novel contribution by addressing a gap in the existing body of
knowledge, extending the application of the DOI-TOE framework to the context of SMEs
adopting Al technologies. Theoretically, it strengthens the significance of diffusion and
organizational-environmental factors in shaping Al adoption decisions, offering a deeper
understanding of how SMEs navigate technological transformation. Contextually, this
research highlights the unique challenges and drivers specific to SMEs, particularly in the
industry 4.0 era. By examining technological readiness, organizational capabilities, and
external pressures, the study offers valuable insights for policymakers, business leaders, and
technology providers aiming to facilitate Al adoption in SMEs.
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