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Abstract

Purpose: Digital transformation has become a strategic imperative for organizations seeking to enhance
competitiveness and adaptability in dynamic digital environments. Despite extensive scholarly attention,
many digital transformation initiatives fail due to the lack of integrated frameworks that systematically
consolidate critical success factors (CSFs). The purpose of this study is to identify and synthesize the
most influential CSFs of digital transformation and to propose a comprehensive, phase-based model
that addresses this gap in existing literature.

Design/methodology/approach: The study employs a PRISMA-guided structured conceptual
systematic review to ensure methodological transparency and consistency in the identification and
synthesis of relevant studies. A total of 50 peer-reviewed journal articles and conference papers
published between 2010 and 2024 were selected using explicit inclusion and exclusion criteria focused on
digital transformation and CSFs. The selected studies were analyzed using thematic analysis to identify
recurring patterns, relationships, and dominant success factors across multiple industries.

Findings: The findings indicate that leadership commitment and strategic alignment are the most
consistently cited critical success factors (CSFs) for successful digital transformation. The analysis
further reveals that the relevance of these factors evolves across transformation phases, demonstrating
phase-specific salience and dynamic interaction among strategic, technological, organizational, and
regulatory dimensions. Additional key factors include technological readiness, user-centric design,
regulatory compliance, and continuous improvement. Based on these findings, the study proposes the
Comprehensive digital transformation Success Model (CDTSM), which integrates these CSFs into a
structured framework encompassing the initiation, planning, execution, monitoring, and sustainability
phases of digital transformation

Research limitations/implications: This study is conceptual and based on a structured systematic
literature review of existing scholarly work. Although the review follows PRISMA-guided procedures to
ensure transparency, the proposed model remains theoretically grounded and requires empirical
validation across different organizational and industry contexts.

Practical implications: The proposed model offers a structured and actionable guide for managers and
decision-makers to systematically plan, implement, and sustain digital transformation initiatives. By
emphasizing strategic alignment, leadership commitment, and regulatory considerations, the model
supports organizations in reducing transformation risks and improving implementation outcomes.

Social Implications: Being aware of main critical factors in digital transformation at firms can facilitate
the change in the way human resources collaborate and socialize in firm’s teams and networks.
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Originality/value: This study contributes to the digital transformation literature by consolidating
fragmented critical success factors (CSFs) into a single, coherent, and holistic model. The CDTSM
extends existing frameworks by integrating technological, organizational, human, and regulatory
dimensions, and introduces a lifecycle-oriented and temporally structured perspective that explains how
critical success factors (CSFs) factors evolve and interact across distinct transformation phases,
extending RBV, Dynamic Capabilities, and TOE-based models. thereby providing both theoretical
advancement and practical value for organizations navigating complex digital transformation processes.

Keywords: Digital transformation, Critical success factors (CSFs), Systematic literature review, PRISMA,
Conceptual model
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1. Introduction

Digital transformation has become a central strategic priority for organizations seeking to sustain
competitiveness, agility, and innovation in rapidly evolving digital environment (Ancillai et al., 2023; Hanelt et al.,
2021). The pervasive integration of digital technologies has fundamentally reshaped organizational processes,
business models, and value creation mechanisms across industries (Troise et al., 2022; Verhoef et al., 2021).
Rather than representing a purely technological shift, digital transformation constitutes a complex socio-technical
process that requires coordinated changes in strategy, organizational structures, human capabilities, and
governance mechanisms (AlNuaimi et al., 2022; Leso et al., 2023).

Despite the growing number of digital transformation initiatives, failure rates remain high, with many
organizations struggling to translate digital investments into sustained performance improvements (Teng et al.,
2022). Prior research identifies several recurring challenges, including insufficient leadership commitment, lack of
strategic alighment, technological readiness gaps, resistance to change, and limited organizational capabilities
(Matt et al., 2015; Kane et al., 2018; Horvath & Szabd, 2019). These challenges highlight that successful digital
transformation depends not only on technology adoption but also on a set of interrelated critical success factors
(CSFs) that must be managed holistically (Alojail & Khan, 2023; Martinez-Peldez et al., 2023).

Although the literature on digital transformation and CSFs has expanded significantly in recent years, existing
studies remain fragmented and largely sector-specific (Chirumalla et al.,, 2025; Zhang et al,, 2022). Many
contributions focus on isolated factors such as leadership, technology, or culture or propose frameworks tailored
to specific industries, such as healthcare, construction, or SMEs (Kitsios & Kapetaneas, 2022; Bajpai & Misra,
2024; Palade & Moller, 2023). Prior studies indicate that successful digital transformation, particularly in
ERP-based initiatives, depends not only on technological capabilities but also on ethical considerations and
structured methodological approaches (Costa-Melo et al., 2023; Zhang et al., 2022). Addressing these factors
strategically enhances governance and enables organizations to fully realize the benefits of ERP systems (Cosa &
Torelli, 2024). As a result, there is a lack of integrated, cross-industry models that systematically consolidate
CSFs into a coherent and actionable framework capable of guiding organizations throughout the entire digital
transformation process (Leso et al, 2023). This gap limits both theoretical advancement and practical
applicability, as managers often lack comprehensive guidance on how different CSFs interact across
transformation phases.

Addressing this gap, the present study aims to identify, synthesize, and structure the most salient critical success
factors (CSFs) for digital transformation and to develop a comprehensive, phase-based model applicable across
industries. Drawing on a systematic review of 50 peer-reviewed studies, this research consolidates dispersed
insights into a unified framework the Comprehensive digital transformation Success Model (CDTSM). The
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proposed model integrates technological, organizational, human, strategic, and regulatory dimensions, offering a
holistic perspective that extends beyond existing digital transformation frameworks (Omrani et al., 2024; Senna
et al.,, 2023).

The main contribution of this study is twofold. First, it advances digital transformation theory by providing a
structured synthesis of CSFs grounded in a cross-industry perspective, thereby addressing fragmentation in prior
research. Second, it offers practical value by proposing an actionable model that supports decision-makers in
planning, implementing, monitoring, and sustaining digital transformation initiatives. By bridging theoretical
insights and managerial relevance, this study responds directly to the need for more integrative and
implementation-oriented digital transformation frameworks (Hanelt et al., 2021).

The remainder of this paper is structured as follows. Section 2 presents a critical synthesis of the literature on
digital transformation and CSFs, building the conceptual foundation for the proposed model. Section 3 outlines
the research methodology and systematic literature review process. Section 4 reports the results of the analysis
and introduces the proposed model. Section 5 discusses the findings in relation to established theoretical
frameworks. Finally, Section 6 concludes the study by summarizing key contributions, outlining limitations, and
suggesting directions for future research.

2. Literature Review
2.1. Digital Transformation and Critical Success Factors (CSFs)

Digital transformation is widely recognized as a multidimensional phenomenon that extends beyond the
adoption of digital technologies to encompass fundamental changes in organizational strategy, structure, culture,
and value creation (Angelopoulos et al., 2023; Zhang et al, 2022). Prior studies emphasize that digital
transformation requires coordinated technological, organizational, and human adaptations to achieve sustainable
outcomes (Vial, 2019; Westerman et al., 2014). As a result, research increasingly focuses on identifying critical
success factors (CSFs) that determine the success or failure of digital transformation initiatives.

However, despite the growing volume of research, the literature remains fragmented, with CSFs often examined
in isolation or within specific sectoral contexts. This fragmentation limits the development of integrative
frameworks capable of guiding organizations across different phases of digital transformation (Martinez-Pelaez
et al., 2024).

2.1.1. Strategic and Leadership-Related Critical Success Factors (CSFs)

Leadership commitment and strategic alighment consistently emerge as the most influential CSFs across
industries (AlNuaimi et al., 2022; Canhoto et al., 2021). Numerous studies highlight the role of top management
in articulating a clear digital vision, allocating resources, and fostering organizational commitment to
transformation initiatives (AlNuaimi et al., 2022; Braojos et al., 2024; Fernandez-Vidal et al., 2022). Strategic
alignment ensures that digital initiatives support organizational objectives rather than functioning as isolated
technological projects (AlNuaimi et al., 2022).

Empirical evidence from multiple sectors including manufacturing, public administration, healthcare, and SMEs
demonstrates that insufficient leadership engagement often results in fragmented implementation, resistance to
change, and unrealized digital value (Pacolli, 2022; Palade & Moller, 2023). These findings indicate that
leadership-related CSFs serve as foundational enablers that influence the effectiveness of other success factors
(Canhoto et al., 2021).

2.1.2. Technological Critical Success Factors (CSFs)

Technological readiness and integration represent other core dimensions of digital transformation success
(Senna et al.,, 2023). Studies consistently emphasize the importance of robust IT infrastructure, interoperability,
data integration, and cybersecurity in supporting digital initiatives (Frank et al., 2019; Tortorella et al., 2022).
Organizations lacking technological maturity often face disruptions, implementation delays, and increased
operational risk (Senna et al., 2023).

Emerging technologies such as artificial intelligence, cloud computing, big data analytics, and the Internet of
Things are frequently identified as key enablers of digital transformation (Kitsios & Kapetaneas, 2022; Waqar et
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al., 2023). However, the literature also highlights that technology alone is insufficient unless complemented by
appropriate organizational capabilities and governance mechanisms (Zhang et al., 2022).

2.1.3. Organizational and Human Critical Success Factors (CSFs)

Human and organizational factors play a central role in shaping digital transformation outcomes (Leso et al.,
2023; Zhang et al., 2022). Employee engagement, digital skills, organizational culture, and change management
practices are repeatedly identified as decisive CSFs (Westerman et al., 2014; Sony et al., 2021). Resistance to
change, skills shortages, and limited training opportunities are among the most frequently reported barriers to
successful transformation (Sousa & Rocha, 2019; Trenerry et al., 2021).

Recent studies underscore the importance of continuous learning, cross-functional collaboration, and adaptive
organizational structures in sustaining digital initiatives (Diaz Schery et al., 2024; Jing et al., 2023). These findings
reinforce the view that digital transformation is fundamentally a human-centered process rather than a purely
technical endeavor (Leso et al., 2023).

2.1.4. Regulatory and Environmental Critical Success Factors (CSFs)

Regulatory compliance and external environmental factors have gained increasing attention, particularly in highly
regulated industries such as healthcare, finance, and public administration (Omrani et al., 2024; Yang & Han,
2023). Compliance with data protection regulations, ethical standards, and industry-specific policies is critical for
maintaining legitimacy and trust (Schramm & Carbon, 2024; Kitsios & Kapetaneas, 2022).

Additionally, external pressures such as market competition, customer expectations, and technological turbulence
influence digital transformation strategies and success (Horvath & Szabd, 2019). These factors highlight the need
for transformation models that incorporate both internal capabilities and external constraints.

Prevous literature reveals that while a broad range of CSFs has been identified, existing studies lack an
integrated, phase-oriented framework that systematically consolidates these factors across industries (Alojail &
Khan, 2023; Zhang et al., 2022). Most prior models focus on specific dimensions such as technology adoption,
organizational readiness, or digital maturity without capturing the dynamic interactions among CSFs throughout
the transformation lifecycle (Zhang et al., 2022).

This gap underscores the need for a comprehensive and actionable model that integrates strategic, technological,
organizational, human, and regulatory CSFs into a coherent framework (Zhang et al., 2022). Addressing this gap,
the present study proposes the Comprehensive digital transformation Success Model (CDTSM), which structures
CSFs across distinct transformation phases and provides practical guidance for implementation and sustainability
(Guandalini, 2022; Zhang et al., 2022).

2.2. Theotetical Foundations
2.2.1. Resource-Based View (RBV)

The Resource-Based View posits that sustained competitive advantage derives from the effective deployment of
valuable, rare, and difficult-to-imitate organizational resources and capabilities (D’Oria et al., 2021; Lubis, 2022).
In the context of digital transformation, this perspective highlights why leadership commitment, strategic
alignment, and managerial capabilities consistently emerge as critical success factors (CSFs) (AlNuaimi et al.,
2022; Heubeck, 2023). While digital technologies are often accessible and replicable, the ability to strategically
mobilize and orchestrate these assets differentiates successful organizations from unsuccessful ones
(Calderon-Monge & Ribeiro-Soriano, 2024; Cuthbertson & Furseth, 2022).

2.2.2. Technology—-Organization—-Environment (TOE) Framework

The Technology—Organization—Environment framework provides a structured lens for categorizing digital
transformation CSFs into technological, organizational, and environmental dimensions (Wang & Zhang, 2025).
This framework aligns closely with the literature reviewed in Section 2.1, which emphasizes the joint influence of
technological readiness, organizational capabilities, and external regulatory and market conditions on
transformation outcomes. TOE thus offers a coherent foundation for organizing the diverse and fragmented
CSF literature (Wang & Zhang, 2025).
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2.2.3. Dynamic Capabilities Perspective

The Dynamic Capabilities perspective extends RBV by emphasizing an organizations ability to sense
opportunities, seize them through appropriate investments, and reconfigure resources over time (Pitelis et al.,
2023). Digital transformation is inherently evolutionary, unfolding across multiple phases rather than through a
single implementation effort (Canhoto et al., 2021; Urbinati et al, 2022). This perspective provides the
theoretical rationale for examining how the relevance of CSFs changes across different stages of the
transformation process and supports the development of a lifecycle-oriented success model (Hanelt et al., 2021;
Nadkarni & Priigl, 2021). To further contextualize the positioning of the proposed model within existing digital
transformation frameworks, Table 1 provides a comparative overview of prominent approaches and highlights
their key characteristics and limitations.

Regulatory / | Dynamic
Framework / Phase-Based | Theoretical | Environmental | Interaction
Study Core Focus Structure Foundation | Integration of CSFs | Key Limitation
TOE—Based Technology Yes No (static Do not explain
Adoption Models . . .. | temporal
. adoption No TOE (Environmental | categorizatio .
(Qi et al., 2023; determinants context) ) evolution of
Zhong et al., 2025) * CSFs
Digital Maturity Focus on
Models (Aras & Readiness / assessment rather
Buyukozkan, 2023; | maturity Limited Mixed Rare No than
Martinez-Pelaez et | assessment implementation
al.,, 2023) sequencing
Industry 4.0 CSF Onerational
Frameworks (Sony n% RBV / Sector-specific
et al.,, 2021; a . No Operational | Limited Limited and technology-
technological ;
Tortorella et al., readin strategy centric
2022) eadiness
Integrative Digital
Transformation Aworeoation Multi Lack structured
Reviews (Zhang et 5E1<8 No o Limited No lifecycle
of CSFs theoretical .
al., 2022; petspective
Guandalini, 2022)
Yes (Initiation — | RBV + .
CDTSM I.ntegrated Execution — Dynamic Yes (Explicit Yes (Phase- Rqul'res
. lifecycle-based o oy dependent | empirical
(This Study) CSF model Monitoring — Capabilities | and embedded) relevance) Alidation
Sustainability) |+ TOE i v

Table 1. Comparative Overview of Digital Transformation Frameworks

As shown in Table 1, while existing frameworks contribute valuable insights into specific dimensions such as
contextual determinants or maturity assessment, they often lack a lifecycle-oriented structure that captures the
temporal evolution and interaction of critical success factors (CSFs). The CDTSM addresses this limitation by
integrating multidimensional CSFs within a sequenced transformation architecture, thereby offering both
explanatory depth and practical implementation guidance.

3. Materials and Methods
3.1. Research Design

This study adopts a qualitative research design based on a PRISMA-guided structured conceptual systematic
review to identify and synthesize critical success factors (CSFs) for digital transformation (Guandalini, 2022;
Hanelt et al, 2021). The review follows PRISMA-guided search and screening procedures to ensure
methodological transparency and replicability. However, rather than conducting a statistical meta-analysis, the
primary objective is conceptual synthesis and theory-informed model development. Therefore, the study should
be understood as a rigorously structured conceptual systematic review aimed at developing a comprehensive
integrative framework.
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3.2. Data Sources and Search Strategy

The literature search was conducted across multiple academic databases, including Scopus and Web of Science, to
ensure comprehensive coverage of high-quality peer-reviewed studies. The search focused on publications released
between 2010 and 2024, reflecting the accelerated evolution of digital transformation research during this period.

A combination of predefined keywords and Boolean operators was used, including: “digital transformation”, “critical
success factors™, “digital strategy”, “organizational readiness”, and “digital maturity”. These keywords were applied to titles,
abstracts, and keywords to capture both conceptual and empirical studies relevant to the research objective.

3.3. Inclusion and Exclusion Criteria

Explicit inclusion and exclusion criteria were defined to enhance transparency and consistency in study selection.
Studies were included if they:

*  Focused explicitly on digital transformation or closely related concepts
* Identified, analyzed, or discussed critical success factors (CSFs)

*  Were peer-reviewed journal articles or conference papers

*  Were published in English

Studies were excluded if they:

*  Addressed digitalization or I'T adoption without a transformation perspective

*  Tacked discussion of success factors

*  Were non-academic sources such as blogs, opinion pieces, or practitioner reports
*  Were duplicate publications

3.4. Screening and Selection Process

The screening process followed PRISMA guidelines and was conducted in multiple stages. Initially, duplicate
records were removed. Titles and abstracts were then screened to assess relevance based on the inclusion criteria.
Subsequently, full-text screening was performed to ensure methodological and thematic alignment with the
research objectives.

The screening logic follows established PRISMA stages to ensure systematic and transparent selection.

Research systematic review process based on PRISMA technique

PRISMA Stage Description

Definition of the main research objective and formulation of primary

Research question formulation | =————————]and secondary research questions related to critical success factors of

Selection of academic databases; defuution of keywords and search
Identification of studies —————| stungs; specafication of language (English) and publication time frame;

establishment of inclusion and exclusion cntena.

digital transformation.

Stage 1: Screemng of titles, abstracts, and keywords to assess

Selection of studies —_— relevance to the research objective. Stage 2: Full-text review of
potentially relevant studies to ensure conceptual alignment.
Classification of studies based on publication year, journal quality, and
Results descrption —_— thematic relevance to digital transformation and critical success

factors.

l

Analysis and synthesis of

Thematic coding and synthesis of extracted data to identify key

. . —_— perspectives, dominant themes, and core critical success factors
information

informing the proposed conceptual model.

Figure 1. PRISM.A stages (Mober et al., 2009)
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The diagram outlines the identification, screening, eligibility, and inclusion stages applied in accordance with the
PRISMA guidelines, detailing the number of records retrieved from selected databases, duplicates removed,
studies excluded based on title and abstract screening, full-text articles assessed for eligibility, and the final set of
studies included in the qualitative synthesis.

3.5. Data Analysis and Coding Procedure

Following the PRISMA-guided screening and final selection of relevant studies, the retained articles were
subjected to a structured thematic coding procedure to enable systematic synthesis and conceptual integration of
the identified critical success factors (CSFs). The selected studies were analyzed using thematic analysis to
identify recurring patterns and dominant themes related to digital transformation success. An open coding
process was first applied to extract relevant CSFs from each study. These codes were then iteratively refined and
grouped into higher-order categories through axial coding.

This process resulted in the classification of CSFs into strategic, technological, organizational, human, and
regulatory dimensions. The frequency and co-occurrence of these factors were analyzed to identify the most
influential CSFs across industries. This structured coding procedure provided the analytical foundation for the
development of the proposed model.

Following the final selection of studies, a structured thematic analysis was conducted. An open coding process
was first applied to extract critical success factors (CSFs) reported across the selected studies. Similar codes were
then grouped through axial coding to form higher-order categories. Finally, selective coding was used to
aggregate these categories into core dimensions aligned with the stages of digital transformation. This systematic
coding procedure ensured analytical rigor and supported the development of the proposed conceptual model.

—
a
e
-
2. RECD[dS idfllﬁﬁfd ﬂlfl]ll 11 database
= .y wongh caheEl N =312
g searching (Scopus, Web of Science)
g
=]
W .
o] R 4 . feee dacti Records excluded based on title and
o ecords remaining after duplicate .
2 * £ P N=2247 | —— abstract screening
E. removal o
cr% N=50
ju] .
05‘ Full el 4 Full-text articles excluded based on
ull-text articles assessed for . . . L.
o . N=50 | —» inclusion/exclusion criteria
‘E. ellgbﬂﬂ'}' .
= N=135
—
2 - . L
% Studies included in qualitative N=15
. N=15
% sf\'nﬂlesls Hlld n'lodel dEVElOPlﬂEl]t
-~

Figure 2. Results based on PRISMA guidelines

As a result of this process, from 50 articles assessed for eligibility, 15 were included in qualitative synthesis and
model evelopment (Table 2).

Table 2 presents the main papers identified from the literature. The studies included in Table 2 were selected
based on their conceptual relevance to digital transformation success factors, methodological rigor, frequency of
citation within the literature, and their contribution to the development of integrative digital transformation
frameworks.
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No. Title Main critical success factors Identified Authors Year

1 Toward the rolei of orgamzatlona.I culture Orgamzauopgl Cultur.e, Leadership, Data- Ghafoori et al. 2004
in data-driven digital transformation Driven Decision Making
Critical success factors for creating User-Centric Design, Regulatory Schtamm &

2 . o S . . . 2024
sustainable digital health applications Compliance, Interoperability, Security Carbon
Exploring critical success factors for Technological Infrastructure,

3 | digital transformation in construction Otrganizational Readiness, External Zhong et al. 2025
industry (TOE-based) Environment

4 | Paths to BIM-based digital transformation Leadership, Stakeh(.)lder Enga gement, Diaz Schery etal. | 2025

Technology Adoption, Training

Identifying the critical success factors of | Leadership, Communication, Change Hernandez-Garcia

5 e . 2023
the Digital Transformation Management, Employee Involvement et al.
Critical success factors for Implementing | Top Management Support, User Training, .y

® | Cloud ERP in SMEs Data Migration, Integration Barbieri et al. 2024

- Digital Transformation Journey Guidance: | Digital Maturity, Leadership, Technological | Aras & 2023
A Holistic Digital Maturity Model Infrastructure, Change Management Biytikézkan

8 Operationalization of CSFS to Manage Leadership, Technological Capabilities, Brodeur et al. 2022
Industry 4.0 Transformation Employee Engagement
Evaluation of success factors to . . .

9 | implement digitalization in construction | L-cAdcrship, Technological Innovation, g .0 o ira 2022
. Employee Training
industry

10 Importance of Char'lge Mana'gem'e'nt in Leader.shlp, Change Management, Pacolli 2022
Digital Transformation Sustainability Organizational Culture

1 Research on .Suc.cessful Factors of Digital Leaderlshlp, Technology Adoption, Zhang ct al. 2022
Transformation in SMEs Organizational Culture

12 Indust?y 4.0: relationship between . Leadership, Technology, Process Tortorella et al. 2022
strategies, CSFs and technology adoption | Improvement

13 Crl'gcal success factors for Digitalization | Leadership, Chang.e Management, Leyh et al. 2021
Projects Technology Adoption
Digital transformation success under Leadership, Technology, Innovation, Ghobakhloo &

14 - 2021
Industry 4.0 Employee Training Iranmanesh

15 Analyzing Su.ccet%s Fac'to.rs of Digital Leadersk.n.p, Technologmal Infrastructure, Biiyikézkan ctal. | 2019
Transformation in Aviation Industry Data Utilization

Table 2. Main critical success factors identified by literature review
4. Results

The selected studies cover a wide range of industries, including manufacturing, healthcare, public administration,
finance, construction, and small and medium-sized enterprises. The diversity of sectors enhances the
generalizability of the identified critical success factors (CSFs) across different organizational contexts.

The thematic analysis revealed a set of recurring CSFs that were consistently emphasized across the reviewed
studies (Table 3). Leadership commitment and strategic alighment emerged as the most frequently cited
factors, appearing in the majority of the analyzed publications. Technological readiness, including IT
infrastructure, system integration, and data capabilities, was also highly prevalent. Organizational and
human-related factors, such as employee skills, change management, and organizational culture, were
repeatedly identified as critical enablers of digital transformation success. Regulatory compliance and external
environmental factors, although less frequently discussed, were particularly prominent in studies focusing on
regulated industries.

The analysis further indicates that the relevance of CSFs varies across different phases of digital transformation.
Leadership commitment and strategic vision were particularly dominant during the initiation and planning
phases. Technological readiness and system integration were most critical during the execution phase, whereas
monitoring mechanisms, continuous improvement, and regulatory compliance gained importance during the
monitoring and sustainability phases.
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Critical Success Factor Number of Studies (N = 15)
Leadership commitment 13
Strategic alighment 12
Technological readiness 11
Change management 10
Employee training and skills 9
Organizational culture 8
Data integration and quality 7
Governance and compliance 6

Table 3. Frequency of critical success factors (CSFs) across selected studies

This phase-based distribution of CSFs provides empirical support for structuring digital transformation success
factors within a lifecycle-oriented framework.

Based on the coding process, the identified CSFs were grouped into five dominant dimensions (Table 4):

*  Strategic and leadership-related factors
* Technological factors

*  Otrganizational factors

*  Human factors

*  Regulatory and environmental factors

Strategic and leadership-related factors were found to exert a cross-cutting influence on all other dimensions,
particulatly by shaping decision-making processes and resource allocation. Technological factors primarily
influenced the execution and scalability of digital initiatives, while organizational and human factors played a
central role in adoption, acceptance, and sustainability.

No. Study (Short Title) Year | S&L Tech Org | Human | Reg/Env
1 | Otganizational Culture in Digital Transformation | 2024 v 4 v - -
2 | Sustainable Digital Health Applications 2024 4 - v 4
3 | Digital Transformation in Construction (TOE) 2024 - v v - v
4 | BIM-Based Digital Transformation 2024 v 4 - v -
5 | CSFs of Digital Transformation 2023 v - v v -
6 | Cloud ERP in SMEs 2023 v 4 - v -
7 | Digital Maturity Model 2023 v 4 4 v -
8 | Industry 4.0 Transformation 2022 v 4 - v -
9 | Digitalization in Construction 2022 v 4 - v -
10 | Change Management Sustainability 2022 v - 4 v -
11 | Digital Transformation in SMEs 2022 v v v v -
12 | Manufacturing Strategies and CSFs 2022 v 4 v - -
13 | Digitalization Projects 2021 v 4 - v -
14 | Digital Transformation Under Industry 4.0 2021 v 4 - v -
15 | Digital Transformation in Aviation 2019 v v - - -

Note: S&L = Strategic and Leadership; Tech = Technological; Otg = Otrganizational; Reg/Env = Regulatory and
Environmental.

Table 4. Alignment of key studies with the dimensions of the proposed model

The analysis confirms that strategic and leadership factors are consistently emphasized across the literature, while
technological, organizational, human, and regulatory dimensions emerge with varying degrees of prominence.
This cross-check further validates that the proposed model is firmly grounded in prior empirical and conceptual
research. Results demonstrate that successful digital transformation depends on a balanced combination of
strategic, technological, organizational, human, and regulatory factors. No single CSF was sufficient in isolation;
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rather, success emerged from the interaction of multiple factors across transformation phases. These findings

form the empirical foundation for the development of the proposed Comprehensive digital transformation
Success Model (CDTSM) (Figure 3).

/ leadership commitment

Initiation Phase E— developing a strategic vision
\ technological readiness
Planning Phase . implementation plan
" Technological readiness

Execution Phase \ . ‘
system integration

Monitoring and

Control Phase e Regularity Complience

Sustainability Phase ——» continuous improvement

Figure 3. Comprebensive Digital Transformation Success Model (CDTSM). The proposed model

The Comprehensive digital transformation Success Model (CDTSM) integrates the critical success factors (CSFs)

influencing digital transformation initiatives at the organizational level. The model conceptualizes digital

transformation success as a multidimensional phenomenon shaped by five interrelated categories of factors.

1.

Strategic and Leadership Factors:

Strategic and leadership factors emphasize the role of top management commitment, digital vision,
strategic alignment, and governance structures in guiding digital transformation initiatives. The literature
consistently highlights leadership support and a clear transformation roadmap as foundational elements
for successful digital transformation.

Technological Factors

Technological factors refer to the availability, integration, and scalability of digital technologies, including
digital infrastructure, data analytics capabilities, and interoperability of systems. These factors enable
organizations to operationalize digital strategies and support innovation-driven transformation.

Organizational Factors

Organizational factors encompass structural flexibility, process redesign, organizational culture, and
change management practices. These elements facilitate the alignment of internal processes and
structures with digital objectives, ensuring organizational readiness for transformation.

Human Factors

Human factors highlight the importance of employee skills, digital competencies, training, and
engagement. The literature underscores that digital transformation is not solely a technological endeavor
but also a human-centered process requiring continuous learning and cultural adaptation.

Regulatory and Environmental Factors

Regulatory and environmental factors capture the influence of external conditions such as regulatory
frameworks, industry standards, market dynamics, and institutional pressures. These contextual elements
shape the scope and pace of digital transformation initiatives across industries.

The proposed model illustrates that digital transformation success emerges from the synergistic interaction of

strategic, technological, organizational, human, and environmental factors rather than from isolated initiatives.

Accordingly, organizations must adopt a holistic and integrated approach to digital transformation.
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CDTSM Phase Illustrative Managerial Actions
Initiation Define digital vision, assess organizational readiness, identify strategic priorities
Planning Allocate resources, establish governance structures, develop digital strategy
Execution Implement digital technologies, provide employee training, support change management
Monitoring Track KPIs, evaluate performance, identify implementation gaps
Sustainability Promote continuous improvement, strengthen innovation culture, ensure long-term adaptability

Table 5. Hlustrative managerial actions associated with the phases of the CDTSM

The operationalization presented in Table 5 illustrates how organizations may translate the proposed framework
into practical managerial actions across different stages of digital transformation. The table does not prescribe a
universal implementation sequence but rather provides an indicative roadmap that can be adapted according to
organizational context, industry characteristics, and digital maturity levels.

5. Discussion

This study set out to address the fragmentation in the digital transformation literature by synthesizing critical
success factors (CSFs) into an integrated and phase-based framework. Based on the findings, the Comprehensive
digital transformation Success Model (CDTSM) was developed. The model adopts a phase-based structure
encompassing initiation, planning, execution, monitoring, and sustainability (Soares et al., 2024). Each phase
integrates the identified CSFs to reflect their dynamic interactions throughout the digital transformation lifecycle
(Nadkarni & Priigl, 2021). This section discusses these findings in relation to established theoretical frameworks
and highlights how the proposed Comprehensive digital transformation Success Model (CDTSM) advances
existing knowledge. Unlike prior integrative attempts that primarily categorize success factors, the CDTSM
introduces a structured phase-based architecture that explicates how the relative salience of critical success
factors (CSFs) shifts across different stages of the transformation lifecycle. This lifecycle logic constitutes a
central theoretical advancement of the study.

5.1. Theoretical Interpretation of the Findings

The prominence of leadership commitment and strategic alignment aligns closely with the Resource-Based View
(RBV), which emphasizes the role of valuable, rare, and inimitable managerial capabilities in achieving sustained
competitive advantage (Civelek et al., 2023; Vrontis et al., 2022).From this perspective, leadership vision and
strategic coherence function as higher-order organizational resources that enable the effective deployment of
digital technologies (Hanelt et al.,, 2021; Omrani et al., 2024). The findings suggest that digital transformation
success depends not merely on technological assets but on the strategic capabilities required to mobilize and
orchestrate those assets (Matt et al., 2015; Vial, 2019).

Similarly, the phase-dependent importance of CSFs supports the Dynamic Capabilities framework. Dynamic
capabilities emphasize an organization’s ability to sense opportunities, seize them through appropriate
investments, and reconfigure resources over time (Kane et al.,, 2018; Vial, 2019). The observed shift in CSF
relevance from strategic vision in early phases to continuous improvement and monitoring in later phases reflects
the dynamic and evolving nature of digital transformation processes (Vial, 2019). By explicitly mapping these
dynamic capability processes onto identifiable transformation phases, the CDTSM operationalizes the dynamic
capabilities perspective in a more structured manner than prior conceptual discussions, which often remain
abstract and non-sequential.

5.2. Alignment with the TOE Framework

The categorization of CSFs into technological, organizational, and environmental dimensions resonates strongly
with the Technology—Organization—Environment (TOE) framework (Qi et al., 2023; Zhong et al, 2025).
Technological readiness corresponds to the technological context, organizational culture and skills align with the
organizational context, and regulatory compliance reflects the environmental context. However, unlike traditional
TOE applications that often adopt a static perspective, the CDTSM introduces a temporal and phase-based
interpretation of these dimensions (Qi et al., 2023; Zhong et al., 2025).
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By embedding TOE dimensions within a lifecycle-oriented structure, the proposed model captures how
contextual factors interact and evolve throughout the digital transformation process (Qi et al., 2023; Zhong et al.,
2025). This dynamic interpretation addresses a key limitation of existing TOE-based models, which often fail to
explain how success factors change over time (Zhong et al., 2025).

Beyond integrating previously identified CSFs, the CDTSM contributes additional explanatory value by
emphasizing the dynamic interdependence of success factors across different transformation phases. The model
proposes that the relevance and interaction of CSFs are not static but evolve throughout the digital
transformation lifecycle. For example, leadership commitment and strategic vision play a dominant role during
the initiation and planning phases, whereas employee engagement, continuous learning, and process integration
become more critical during execution and sustainability phases. This phase-specific interpretation extends
beyond traditional TOE-based and digital maturity models, which generally classify determinants within static
organizational dimensions without explaining how their influence changes over time. In this regard, the CDTSM
introduces a lifecycle-oriented logic that helps explain why certain digital transformation initiatives succeed or fail
at different stages despite having similar technological capabilities.

In doing so, the CDTSM extends the TOE framework from a static contextual classification tool to a temporally
embedded explanatory model, thereby clarifying not only what factors matter, but when and how their relevance
evolves throughout the transformation journey.

5.3. Advancing Beyond Existing Digital Transformation Frameworks

Existing digital transformation and digital maturity models primarily assess organizational readiness or
maturity levels without explicitly linking CSFs to specific transformation phases (Aras & Biytikézkan, 2023).
While such models provide diagnostic value, they offer limited guidance on implementation sequencing and
long-term sustainability. The CDTSM advances these frameworks by explicitly mapping CSFs to distinct
phases initiation, planning, execution, monitoring, and sustainability thereby translating abstract success
factors into actionable guidance (Martinez-Peldez et al, 2023; Zhang et al., 2022). This phase-specific
structuring moves beyond maturity-level diagnostics by proposing an implementation-sensitive logic that
connects strategic intent, technological deployment, organizational adaptation, and sustainability mechanisms
in a coherent sequence.

Furthermore, the integration of regulatory and environmental factors represents a notable extension beyond
many prior models Zhong et al. (2025). As digital transformation increasingly intersects with data protection,
cybersecurity, and ethical considerations, the inclusion of regulatory CSEs enhances the model’s relevance for
organizaotions operating in highly regulated environments.

5.4. Implications for Theory and Research

From a theoretical standpoint, this study contributes to digital transformation research by offering a holistic and
integrative framework that bridges multiple theoretical lenses (Hanelt et al.,, 2021; Zhang et al., 2022). More
specifically, the model contributes by (1) introducing a lifecycle-based structuring of CSFs, (2) integrating
regulatory and environmental dynamics more explicitly than many prior frameworks, and (3) clarifying
cross-dimensional interactions across transformation phases. By combining insights from RBYV, Dynamic
Capabilities, and TOE, the CDTSM provides a more comprehensive explanation of digital transformation
success than single-theory approaches (Civelek et al., 2023; Vrontis et al., 2022). This integration helps address
the conceptual fragmentation observed in prior studies and offers a foundation for cumulative theory
development. At the same time, the findings also reveal important contextual variations and tensions within the
digital transformation literature. While some studies emphasize technological readiness as the primary driver of
transformation success, others identify leadership commitment, organizational culture, or employee capabilities
as more decisive factors. These inconsistencies suggest that the relevance of specific CSFs may vary depending
on organizational size, industry characteristics, regulatory intensity, and digital maturity levels. For example,
regulatory compliance appears significantly more critical in highly regulated sectors such as healthcare and
finance, whereas flexibility and innovation capabilities may play a stronger role in technology-intensive or
entrepreneurial environments. Such boundary conditions indicate that digital transformation success cannot be
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fully explained through universal or static models alone, reinforcing the importance of the lifecycle-oriented and
context-sensitive perspective proposed in the CDTSM.

The findings also open avenues for future research to empirically test the proposed relationships between CSFs
and transformation outcomes. Longitudinal and cross-industry studies could further examine how CSFs evolve
over time and how their interactions influence performance.

6. Conclusion

This study aimed to address the fragmentation in digital transformation research by identifying and synthesizing
critical success factors (CSFs) and proposing an integrated, phase-based framework. Through a PRISMA-guided
structured conceptual systematic review of 50 peer-reviewed studies the research identified a set of recurring
strategic, technological, organizational, human, and regulatory factors that collectively influence digital
transformation success. The findings confirm that successful digital transformation is a dynamic and
multi-dimensional process that requires the coordinated management of these factors across different
transformation phases.

The primary contribution of this study lies in the development of the Comprehensive digital transformation
Success Model (CDTSM). Unlike existing digital transformation or maturity models that emphasize readiness
assessment or isolated dimensions, the CDTSM integrates critical success factors (CSFs) within a
lifecycle-oriented structure encompassing initiation, planning, execution, monitoring, and sustainability. By
consolidating dispersed insights into a coherent framework, the model also bridges RBV, Dynamic Capabilities,
and TOE perspectives by explaining how strategic capabilities and contextual factors interact dynamically
throughout the transformation lifecycle. By consolidating dispersed insights into a coherent framework, the
model also bridges RBV, Dynamic Capabilities, and TOE perspectives by explaining how strategic capabilities
and contextual factors interact dynamically throughout the transformation lifecycle. In doing so, this study
advances digital transformation theory while offering a practical tool to support decision-makers in managing
complex transformation initiatives.

Unlike established frameworks such as the Technology—Organization—Environment (TOE) model or generic
digital maturity models, which primarily classify determinants at a static organizational level, the proposed model
adopts a phase-oriented perspective. It explicitly captures the dynamic relevance of critical success factors (CSFs)
across different stages of digital transformation. This temporal structuring enables a more actionable
interpretation of success factors, addressing a key limitation of prior models that overlook the evolving nature of
transformation processes.

Despite its contributions, this study has several limitations. Although the review follows PRISMA-guided
procedures to enhance transparency and replicability, it does not include a formal quantitative meta-analysis or
standardized quality scoring of individual studies. First, the review focused exclusively on peer-reviewed journal
articles, potentially excluding relevant insights from practitioner-oriented or grey literature. Second, while a
structured thematic analysis was applied, no formal quantitative risk-of-bias assessment was conducted. These
limitations provide opportunities for future research to empirically test and refine the proposed model across
different organizational and industry contexts.

Future research could address these limitations by incorporating mixed-method approaches and empirically
validating the proposed model across different industries and contexts.

Future research is also encouraged to empirically test and refine the CDTSM through quantitative, qualitative, or
mixed-method approaches. Longitudinal studies could explore how critical success factors (CSFs) evolve over
time, while sector-specific investigations may assess the applicability of the model in different regulatory and
technological environments. Such efforts would further strengthen the generalizability and practical relevance of
the proposed framework.

The CDTSM provides a structured foundation for advancing cumulative research on digital transformation
success while offering implementation-oriented guidance for practitioners.
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