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framework approach. The method used is a literature study with thematic
analysis of dozens of Scopus-indexed scientific articles published between 2023
and 2025. The results show that the success of digital transformation is not
determined by a single factor, but rather by a synergistic configuration of
technological readiness, management support, and external pressure. In
addition, mediating variables such as staff training and leadership support have
been shown to play an important role in bridging the influence between TOE
dimensions. The findings also confirm that TOE has evolved into a dynamic
model that can be integrated with other theories such as TAM, RBV, and SDT to
explain the social, ethical, and sustainability dimensions of technology adoption.
In conclusion, an interdisciplinary and configurational approach is needed to
understand the complexity, contextuality, and ethical aspects of sustainable
digital transformation.
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INTRODUCTION

The development of digital technology in the last decade has driven major changes
in various sectors, from small businesses to government. The conceptual model of the
Technology—Organization—Environment (TOE) Framework has become an important
reference in explaining the adoption of new technologies due to its ability to combine
internal organizational factors and the external context of the environment. Various
studies show that technological, organizational, and environmental factors play a
significant role in guiding technology adoption decisions in various industrial contexts
(Smirnova & Travieso-Morales, 2025; Hasa, 2024; Shang et al., 2024). Thus, TOE
provides a strong theoretical foundation for understanding why some organizations are
able to successfully adopt innovations while others lag behind (Abdurrahman, 2024).

In the context of an increasingly digitized global economy, the adoption of
technologies such as cloud computing, artificial intelligence (Al), blockchain, and social
media marketing has become a key factor for organizational sustainability and
competitiveness. Previous studies show that the success of digital transformation is
greatly influenced by organizational readiness, top management support, and external
pressure from the market or regulations (Ahmed et al., 2025; Chang et al., 2024; Homan
& Beranek, 2023). The TOE framework plays an important role in explaining how the
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combination of these factors shapes digital performance and innovation in various
industrial sectors (N'Dri & Su, 2024).

The topic of technology adoption through the TOE perspective is becoming
increasingly important because digital transformation is not only occurring in the private
sector, but also in the public sector and social institutions. For example, research by
Omonov and Ahn (2025) highlights how organizational and technological factors
influence the adoption of Al chatbots in government agencies, while Benchis, Shahzad,
and Dan (2025) find fundamental differences between the public and private sectors in
the adoption of blockchain. This phenomenon shows that organizational context and
environmental pressures greatly determine the direction of digital transformation
(Maragno et al., 2023).

This can be seen from its economic implications for the performance of small and
medium-sized enterprises (SMEs). Many studies confirm that digital technology, if
adopted appropriately, can improve the operational efficiency and global competitiveness
of SMEs (Aligarh et al., 2023; Rabhan & Almezeini, 2025; Halek et al., 2025). In this
case, the TOE framework is not only an analytical tool but also a basis for policymakers
to understand the factors that accelerate or hinder the digitization of the business sector
(Nautwima et al., 2025).

Although the TOE framework has been widely applied, recent research shows the
need to expand it with other models or theories to capture the complexity of the
phenomenon of modern technology adoption. For example, a study by Kankanamge et al.
(2025) combines TOE with the Theory of Planned Behavior (TPB) and Diffusion of
Innovation (DOI) to explain technology adoption in the e-waste mining sector, while
Islam et al. (2023) integrate TOE with the Technology Acceptance Model (TAM) to
understand Al adoption in the field of human resources. This integrative approach
confirms that social and behavioral factors now play an increasingly important role in
technology decision-making (Fatima et al., 2024).

There s still an empirical gap in the context of developing countries where digital
infrastructure and organizational readiness are still low. Research in Indonesia, for
example, shows that IT infrastructure and stakeholder pressure are the main determinants
of cloud accounting adoption among MSMEs (Putri et al., 2025), while another study
found that the digital business ecosystem significantly increases the adoption of sharia
mobile banking (Abdurrahman, 2024). This condition highlights the need for further
exploration of the relationship between TOE factors and the local context and
organizational culture (Li et al., 2025).

This study aims to deepen the understanding of how technological, organizational,
and environmental factors influence digital innovation adoption decisions in global and
local contexts. By reviewing the findings from various recent studies, this study aims to
identify common patterns as well as contextual differences in the application of the TOE
framework in various sectors. Specifically, the research is directed at understanding how
the mediation of organizational factors and external pressures influences the effectiveness
of digital technology adoption (Lu et al., 2024; Seshadrinathan & Chandra, 2025; Zada et
al., 2024).

Another objective of this study is to develop a more adaptive theoretical
understanding by integrating TOE with other frameworks such as RBV, TAM, and SDT
to explain the social, motivational, and resource dimensions in technology adoption (Lutfi
et al., 2024; Rabhan & Almezeini, 2025; Fatima et al., 2024). This approach is expected
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to produce a more comprehensive conceptual model for understanding cross-sector and
cross-country digital transformation.

From a practical perspective, this research is relevant for policymakers,
organizational leaders, and industry players who are facing pressure to adapt to new
technologies. Studies such as those conducted by Ahmed et al. (2025) and Mu'min et al.
(2025) show that technological knowledge and organizational readiness can accelerate
the successful adoption of digital marketing technology in SMEs. Meanwhile, other
studies find that bureaucratic cultural resistance and system complexity are major barriers
to Al adoption in the public sector (Omonov & Ahn, 2025; Maragno et al., 2023).

In a global context, it is crucial to understand the structural differences between
sectors. A study by Benchis et al. (2025) shows that private organizations focus more on
efficiency and competitive advantage, while public organizations emphasize transparency
and regulation.

These differences confirm that technology adoption strategies cannot be
standardized, but must be tailored to the characteristics of the environment and the
objectives of the organization (N'Dri & Su, 2024). Theoretically, this study contributes to
enriching the TOE framework by adding new mediation and moderation variables that
reflect the dynamics of today's digitalization.

For example, a study by Smirnova and Travieso-Morales (2025) shows that staff
training mediates the relationship between technical complexity and the cost of GDPR
compliance, while Xu, Ramayah, and Shi (2025) find that top management support
mediates the relationship between competitive pressure and Al adoption. Such findings
reinforce the position of TOE as a flexible model that can be developed according to
contextual needs (Homan & Beranek, 2023).

In addition, this research expands the scope of TOE to the realm of sustainability
and social responsibility. Lutfi et al. (2024), for example, assert that green practices and
environmental innovation based on TOE can improve a company's environmental
performance. This shows that TOE is not only relevant to technological issues but can
also be used to understand the ethical and sustainability dimensions of digital
transformation (Davies et al., 2024).

Despite numerous empirical studies, cross-cultural and longitudinal studies are
still needed to assess the stability of TOE factors' influence on the long-term success of
technology adoption. Studies such as those conducted by Marrucci et al. (2025) using the
fsSQCA method and Mu'hic et al. (2023) using a longitudinal approach demonstrate the
importance of configurational analysis to understand variations in outcomes across
organizations. This approach can help answer why certain combinations of factors result
in high digital performance while others fail (Nautwima et al., 2025).

Further research also needs to highlight the human and ethical aspects of
technology adoption, especially in disruptive technologies such as generative Al and
blockchain. Research by Zada et al. (2024) confirms that although AI enhances
innovation and organizational performance, ethical aspects are often overlooked. Thus,
an interdisciplinary approach that combines TOE with digital ethics theory is needed to
build a sustainable and responsible technology ecosystem (Benchis et al., 2025).

RESEARCH METHODOLOGY

This study applies a systematic literature review approach guided by the PRISMA
2020 guidelines and focuses on Scopus-indexed articles related to the adoption of
technology based on the TOE (Technology—Organization—Environment) framework. The
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search strategy was designed a priori using Boolean formulas combining the terms:
(“technology-organization-environment” OR TOE) AND (“digital transformation” OR
adoption OR “industry 4.0” OR blockchain OR *“artificial intelligence” OR “cloud
accounting” OR “social media marketing”) and relevant synonyms (e.g., “digitalization,”
“e-government,” “SMEs/MSMEs”). The search was limited to the years 2023-2025,
articles and reviews, the fields of Business, Management & Accounting, Decision
Sciences, Computer Science, and Social Sciences, English/Indonesian languages, and
organizational/institutional contexts. All records were exported from Scopus (metadata:
title, abstract, keywords, affiliation, year, source, citations) and then deduplicated (based
on DOI/Title) before two-stage screening: (1) title—abstract screening to eliminate studies
that did not use TOE or did not discuss digital adoption/transformation; (2) full-text
eligibility to ensure scope suitability (digital adoption/sustainability, TOE variables, or
TOE integration with other theories such as TAM/RBV/SDT). The process and results of
each stage were documented in a PRISMA flow diagram (identification — screening —
eligibility — inclusion), including the main reasons for exclusion (e.g., not an empirical
study/systematic review, not in Scopus, did not mention TOE, or purely technical context
without organizational/environmental dimensions). The reliability of the selection
decision was maintained through double assessment with Cohen’s k measurement on the
initial sample; an agreement threshold of >0.70 was used before proceeding to full
screening.

Three dimensions of TOE
(Technology, Organization,
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The role of key
mediators/moderators (staff training,
leadership/governdnce support, trust

. & ethics/ESQ).
Various methods (PLS-SEM,
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Key outcomes (intentron/decision to
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partnerships, data ethics policies).

Articles that passed inclusion were extracted using a structured extraction sheet
covering: bibliographic metadata, country/sector context, design/method (PLS-SEM,
fsQCA, case study, mixed methods), constructs/determinants in the dimensions of
Technology (e.g., relative advantage, compatibility, complexity), Organization (top
management support, IT readiness, HR competence), Environment (competitive pressure,
government regulation/support), and mediating/moderating variables (e.g., staff training,
leadership, ethics/ESG). The methodological quality of each study was assessed using a
checklist aligned with the type of design (e.g., JBI for observational studies; model
transparency for PLS-SEM/fsQCA) so that the weight of the interpretation of the findings
was proportional. Synthesis was conducted at two levels: (i) descriptive quantitative
synthesis (publication trends per year, sector/country distribution, analysis techniques)
and (i1) thematic synthesis to map TOE relationship patterns, including TOE integration
with other theories and sustainability/ethical implications. To maintain traceability, all
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inclusion/exclusion decisions, search formulas, and extraction templates are stored in the
appendix, while summary data (CSV) is ready to be shared for replication.

RESULTS AND DISCUSSION

The TOE (Technology-Organization-Environment) theory is commonly
used in quantitative research, as it is often applied to examine the influence or relationship
between technological, organizational, and environmental factors on the adoption of

Documents by country or territory Scopus
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specific innovations or technologies. Researchers generally use Likert scale
questionnaires to measure variables in the TOE model and then analyze the data using
statistical techniques such as regression or SEM (Structural Equation Modeling).
However, in some cases, TOE can also be used in qualitative research, for example, to
explore in depth how these factors influence organizational decisions through interviews
or case studies.

The diagram shows that publications related to the research topic mostly originate
from Indonesia and Malaysia (7 documents each), followed by China (6), South Korea
(4), and other countries such as Jordan, Pakistan, Sweden, the United Kingdom (3), and
Australia and Bangladesh (2). These findings can be explained using TOE theory, in
which differences in the number of documents reflect variations in three main dimensions.
In the technology dimension, countries with higher numbers of publications, such as
Indonesia, Malaysia, and China, are likely to have stronger digital infrastructure, data
access, and technology adoption, thereby encouraging research intensity. In the
organizational dimension, academic institutions in these countries appear to have a high
commitment to research, characterized by internal support such as funding, collaboration,
and large researcher capacity, which contributes to scientific productivity. Meanwhile,
the environmental dimension reflects the influence of external factors, such as regulatory
conditions, industry demands, market dynamics, and social issues that drive specific
research interests, resulting in variations in scientific output between countries. Thus, the
distribution of documents between countries in this diagram can be understood as the
result of the interaction between technological, organizational, and environmental aspects
that influence the ability and motivation of institutions to produce similar-themed
publications.

The TOE (Technology-Organization-Environment) theory is commonly used in
quantitative research, as it is often applied to examine the influence or relationship
between technological, organizational, and environmental factors on the adoption of
specific innovations or technologies. Researchers generally use Likert scale
questionnaires to measure variables in the TOE model and then analyze the data using
statistical techniques such as regression or SEM (Structural Equation Modeling).
However, in some cases, TOE can also be used in qualitative research, for example, to
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explore in depth how these factors influence organizational decisions through interviews
or case studies.

No | Theory Combined Main Focus Relevance to TOE Framework
with TOE
1 | TAM (Technology | Perceived ease of use | Complements the Technology
Acceptance Model) | & usefulness in dimension by explaining
technology adoption | individual behavioral acceptance
toward new technologies
2 | DOI (Diffusion of Diffusion process & | Strengthens the Technology and
Innovation Theory) | innovation Environment dimensions by
characteristics explaining how innovations
spread and are influenced by
external conditions
3 | RBV (Resource- Organizational Supports the Organization
Based View) resources as dimension by emphasizing the
competitive role of internal capabilities in
advantage technology adoption
4 | Institutional Institutional Enhances the Environment

Theory dimension by explaining how
institutional forces drive
technology adoption

Integrates behavioral and

pressures (normative,
coercive, mimetic)

5 | UTAUT (Unified Determinants of

Theory of individual acceptance | organizational perspectives that
Acceptance & Use | and use of align with Technology and
of Technology) technology Organization dimensions

6 | IS Success Model System quality, Supports evaluation of outcomes
(DeLone & information quality, | of technology adoption across
McLean) use, and net benefits | Technology and Organization

contexts

The TOE Framework is frequently combined with several complementary
theories to enhance its explanatory power in technology adoption studies. The
Technology Acceptance Model (TAM) enriches the technological dimension by focusing
on perceived usefulness and ease of use that shape individual acceptance behavior.
Diffusion of Innovation (DOI) supports the technology and environment dimensions by
explaining how innovation characteristics and external factors influence adoption rates
across organizations. The Resource-Based View (RBV) strengthens the organizational
dimension by highlighting the importance of tangible and intangible resources in enabling
successful technology integration. Institutional Theory extends the environmental
dimension by describing how coercive, normative, and mimetic pressures shape
organizational technology decisions. UTAUT adds further behavioral insight by
identifying determinants such as performance expectancy, effort expectancy, social
influence, and facilitating conditions that affect user acceptance. Lastly, the DeLone &
McLean IS Success Model complements TOE by offering a post-adoption perspective,
emphasizing system quality, information quality, usage, and benefits to assess
implementation success and technology value within organizations.

This collection of studies confirms that technology adoption strategies cannot be
standardized because each organization operates in a unique ecosystem, with different
internal and external dynamics. Therefore, strategies must be tailored to the
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characteristics of the environment, organizational goals, and available resource capacity.
A cross-dimensional Technology—Organization—Environment (TOE) configurative
approach is crucial to understanding the mutually reinforcing interactions between these
factors. Configural evidence shows that no single factor such as technological readiness
or external pressure is sufficient to explain the success of digital transformation. Instead,
the right combination of factors (e.g., synergy between digital transformational
leadership, employee competence, and government support) creates optimal results.
Thus, TOE has evolved into a dynamic framework capable of accommodating new
mediations and moderations that enrich our understanding of the complexity of digital
transformation in various contexts (N'Dri & Su, 2024; Shang et al., 2024).

Empirically, recent studies show the importance of mediation variables in
explaining the relationship between TOE dimensions. In the context of regulatory
compliance such as GDPR, for example, staff training has been shown to mediate the
influence of regulatory and technical complexity on compliance costs. These findings
indicate that investment in human resource development can “bridge” technical barriers
to more efficient and manageable costs (Smirnova & Travieso-Morales, 2025). On the
other hand, in the context of Generative Al (GenAl) adoption in the insurance industry,
top management support mediates competitive pressure and organizational readiness
toward adoption decisions. This indicates that strategic governance and resource
allocation commitments at the leadership level play an important role in transforming
external pressures into innovative opportunities (Xu, Ramayah, & Shi, 2025). These two
examples emphasize that human and leadership factors are vital bridges in translating
technological potential into real advantages.

A number of recent studies have expanded TOE through the introduction of
moderator variables and the exploration of new sector contexts. For example, studies on
Al adoption in public organizations and higher education institutions show that factors
such as organizational dynamics, public ethics and accountability, and environmental
pressures have different influences on the success of adoption. In this context,
organizational compatibility and readiness no longer stand alone but are influenced by
organizational culture, moral governance, and social norms inherent in the public sector
(Maragno et al., 2023; Van Aartsen et al., 2024). This approach shows that TOE is flexible
and adaptable to different environmental characteristics, not limited to the private sector
such as manufacturing or retail, but also capable of explaining adoption phenomena in
public, academic, and non-profit institutions that have different institutional logics.

The latest body of evidence also extends the scope of TOE to the realm of
sustainability and social responsibility. Studies show that green practices and
environmental innovations designed based on TOE factors can result in better
environmental performance, strengthening the position of organizations in sustainable
business ecosystems. In fact, new technologies such as blockchain and NFTs are
projected to increase supply chain transparency and traceability, thereby integrating
ethical and sustainability aspects into the technology decision-making process (Lutfi et
al., 2024; Davies et al., 2024). Thus, TOE is now not only relevant for explaining
technical and efficiency issues, but also as a framework for understanding how
technology contributes to environmental, social, and governance (ESG) goals in the
context of global digital transformation.

Recent studies show a tendency to combine various analytical approaches such as
PLS-SEM, fsQCA, and mixed methods to capture the complexity of causal and
configurative relationships more comprehensively. For example, fsSQCA findings reveal
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that there are several different “paths” (equifinality) to high digital transformation
performance or successful Industry 4.0 implementation, indicating that success can be
achieved through a combination of various factors. Meanwhile, PLS-SEM-based studies
highlight the significant role of relative advantage, organizational readiness, and
managerial support as key drivers (Marrucci et al., 2025; Shang et al., 2024; Xu et al.,
2025).

This combinative approach enriches understanding by not merely testing linear
relationships, but rather exploring more realistic configuration patterns in line with the
complexity of modern organizations. Longitudinal studies on the sustainability of cloud
computing use open up new perspectives by identifying “managerial process” barriers
such as internal strategy, communication with vendors, and change management as
important factors that were previously under-captured in TOE.

These research results encourage the proposed expansion of the model to TOMPE
(Technology—Organization—-Management Process—Environment), which emphasizes the
importance of the managerial process dimension in maintaining consistency and
sustainability in technology adoption (Mu'hic et al., 2023; Homan & Beranek, 2023).

Thus, the stability of TOE's influence over time should be analyzed not only
through cross-sectional snapshots but through a process lens that highlights the dynamics
of adaptation, learning, and refinement of internal organizational policies. The
heterogeneity of cross-country and cross-sector study results shows that TOE's influence
is highly contextual.

In the case of Namibia, for example, organizational and environmental factors
proved to be dominant, while mediating variables such as entrepreneurial education did
not function significantly, possibly due to limitations in infrastructure or local
entrepreneurial culture (Nautwima et al., 2025). Conversely, in the Albanian retail sector,
technological factors emerged as the main driver of IT adoption (Hasa, 2024). These
differences underscore the need for cross-cultural research and longitudinal designs to
test the resilience of TOE's influence in various socio-economic contexts. In other words,
technology adoption policies must be contextually designed and cannot be simply
imported from one country to another without adjustments to local cultural, institutional,
and regulatory conditions.

Human and ethical dimensions are becoming increasingly important in the context
of disruptive technologies such as GenAl and blockchain. Although both are capable of
driving innovation and improving organizational performance, findings show that ethical
considerations are often left behind. This imbalance can give rise to new risks such as
algorithmic bias, privacy violations, and degradation of public trust (Zada et al., 2024;
Benchis et al., 2025). Therefore, an interdisciplinary approach that combines TOE with
digital ethics and governance theory is needed to create a responsible technology
ecosystem. Practical recommendations derived from various studies include enhancing
digital ethics training for employees, implementing data accountability principles, and
strengthening managerial support as concrete steps to maintain a balance between
innovation and social responsibility.

The implications of these findings show that the TOE model has evolved from a
static framework into a dynamic analytical tool capable of capturing the complexity of
modern organizational ecosystems in the digital age. The research results confirm that
technology adoption strategies cannot be standardized because each organization has
unique characteristics determined by internal factors such as technological readiness and
transformational leadership, as well as external factors such as regulatory pressure and
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government support. The configurational approach, which synergistically combines
technological, organizational, and environmental dimensions, answers the research
question of how these factors contribute to the success of digital transformation, not
through a single path, but through various equally effective configurations (equifinality).
On the other hand, findings on the mediating and moderating roles enrich the
understanding of the internal mechanisms that bridge the relationship between TOE
dimensions, such as the role of staff training and managerial support in turning external
pressures into innovation opportunities. However, this study also has limitations,
including the dominance of a cross-sectional approach that fails to capture long-term
dynamics and limitations in cross-contextual generalization across cultures and sectors.
Differences in results between countries show that the effectiveness of TOE is highly
dependent on local conditions, including infrastructure, organizational culture, and
national regulations. In addition, the dimensions of ethics and social responsibility are
still not deeply integrated into the model, even though issues such as algorithmic bias and
privacy are increasingly crucial in the era of Generative Al and blockchain.

CONCLUSION

The application of the Technology—Organization—Environment (TOE) framework
has proven to be a comprehensive approach in explaining the dynamics of technology
adoption in various sectors and global contexts. TOE asserts that the success of digital
transformation cannot be explained by a single factor, but rather through a synergistic
combination of technological readiness, organizational support, and external
environmental pressures. Recent developments show that TOE is now evolving into a
more dynamic model with the addition of mediation and moderation variables, as well as
expansion into the realm of sustainability and digital ethics. The integration of TOE with
other theories such as TAM, RBV, and SDT further enriches our understanding of the
role of human factors, leadership, and ethical governance in the successful adoption of
technology. Therefore, future research needs to adopt an interdisciplinary and
configurational approach to capture the complexity, contextuality, and social and ethical
dimensions of sustainable digital transformation.
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