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1. Chapter 1: Introduction
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1.1. Research Background

The contemporary business environment has experienced unprecedented transformation driven
by the rapid advancement and integration of digital technologies across all organizational
functions. Digitalization, conceptualized as the comprehensive integration of digital technologies
into business processes to fundamentally transform operations and value delivery mechanisms,
has evolved from a competitive advantage to a strategic imperative for organizational survival
and growth (Papadonikolaki et al., 2025). This transformation has particularly profound
implications for project management, which serves as the primary mechanism through which
organizations implement change, develop new capabilities, and deliver value to stakeholders.

The digitalization phenomenon in project management represents more than the simple adoption
of new technological tools; it signifies a fundamental reimagining of how projects are conceived,
planned, executed, monitored, and closed (Lindgren, 2024). Digital technologies—including
artificial intelligence, machine learning, cloud computing, Internet of Things devices, big data
analytics, blockchain, and automation platforms—are reshaping traditional project management
paradigms and creating new possibilities for enhanced efficiency, improved decision-making,
and superior stakeholder outcomes.

Recent empirical evidence demonstrates the transformative potential of digitalization in project
contexts. Organizations implementing comprehensive digital project management approaches
report efficiency improvements ranging from 20-30%, significant reductions in project delivery
timelines, enhanced quality outcomes, and improved stakeholder satisfaction (Silva et al., 2024).
These benefits manifest across diverse industries and project types, suggesting that
digitalization's impact transcends specific sectoral applications and represents a fundamental
shift in project management practice.

The project management discipline has historically been characterized by structured, sequential
approaches emphasizing planning, control, and risk mitigation. Traditional methodologies such
as the Project Management Body of Knowledge (PMBOK) and PRINCE2 established
standardized frameworks for project execution based on proven practices and lessons learned
from decades of project experience. However, the digital age has introduced new complexities,
opportunities, and expectations that challenge these conventional approaches (Zhang &
Andersson, 2024).

Contemporary project environments are characterized by increasing complexity, accelerated pace
of change, distributed teams, stakeholder demands for transparency and real-time information,
and the need for rapid adaptation to changing circumstances. These environmental factors create
both opportunities and imperatives for digitalization adoption. Digital technologies offer
capabilities for real-time collaboration, predictive analytics, automated task execution,
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continuous monitoring, and data-driven decision-making that align with contemporary project
requirements.

The COVID-19 pandemic served as a catalyst for digital transformation across industries, with
organizations rapidly adopting remote collaboration tools, cloud-based platforms, and digital
workflows to maintain project continuity. This forced digitalization experiment demonstrated
both the potential and challenges of digital project management approaches. Organizations that
successfully navigated this transition experienced enhanced resilience, improved adaptability,
and continued project delivery despite unprecedented disruptions. Conversely, organizations that
struggled with digital adoption faced project delays, cost overruns, and stakeholder
dissatisfaction.

The literature indicates that digitalization's impact on project development extends beyond
operational efficiency to encompass strategic dimensions including innovation enablement,
knowledge creation, competitive advantage development, and organizational learning facilitation
(Papadonikolaki et al., 2025). Digital projects serve as vehicles for organizational
transformation, capability development, and future-readiness preparation. This strategic
dimension of digitalization distinguishes it from previous technological adoption waves and
positions it as a fundamental organizational capability rather than merely a tool enhancement.

However, the path to successful digitalization in project contexts remains complex and fraught
with challenges. Despite substantial investments in digital technologies and widespread
recognition of digitalization's importance, many organizations struggle to realize expected
benefits from their digital transformation initiatives. Studies indicate that a significant percentage
of digital projects fail to meet objectives, with common failure factors including inadequate
change management, insufficient digital skills, resistance to new ways of working, poor
technology integration, and lack of strategic alignment (Zhang & Andersson, 2024).

The contemporary project management landscape is further complicated by the rapid pace of
technological evolution, which creates continuous pressure for adaptation and learning.
Emerging technologies such as artificial intelligence, machine learning, augmented reality, and
advanced analytics are continuously introducing new possibilities and requirements for project
management practice. Project managers must navigate this dynamic technological environment
while maintaining focus on fundamental project objectives and stakeholder value delivery
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1.2. Research Problem

Despite the recognized importance of digitalization in project management and substantial
organizational investments in digital transformation initiatives, significant gaps exist in both
theoretical understanding and practical implementation guidance. These gaps create challenges
for researchers seeking to advance knowledge and practitioners attempting to successfully
implement digitalization in project contexts.

1.2.1. Theoretical Gaps

The academic literature reveals several critical theoretical gaps that limit comprehensive
understanding of digitalization's effects on project development:

Fragmented Conceptualization: Current research lacks a unified, comprehensive framework for
understanding digitalization in project management contexts. While numerous studies have
examined individual aspects of digital transformation, such as specific technology adoption,
process improvements, or organizational changes, few have developed integrated theoretical
frameworks that synthesize these dimensions specifically for project development contexts
(Papadonikolaki et al., 2025). This fragmentation hinders both theoretical advancement and
practical application.

Limited Understanding of Causal Mechanisms: Existing literature inadequately explains the
specific mechanisms through which digitalization influences project development success. While
researchers acknowledge that digital technologies affect project outcomes, the pathways,
mediating variables, and conditional factors that determine success remain underexplored. This
gap limits the ability to predict which digitalization approaches will be most effective in specific
contexts and under what conditions (Lindgren, 2024).

Inconsistent Success Measurement: Research reveals significant inconsistencies in how project
success is conceptualized and measured in digital contexts. Traditional success criteria focusing
on time, cost, and quality constraints are increasingly recognized as insufficient for evaluating
digital project outcomes. However, the literature lacks consensus on appropriate metrics and
measurement frameworks that capture the full range of benefits and outcomes associated with
digitalization initiatives (Silva et al., 2024).
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Insufficient Theoretical Integration: Digital transformation research demonstrates limited
integration with established project management theories and success factor models. The
relationship between digitalization dimensions and critical success factors from traditional
project management literature requires deeper theoretical elaboration and empirical validation.
This gap limits the ability to build on existing knowledge and develop cumulative understanding.

Contextual Limitations: Existing studies often focus on specific industries, organizational sizes,
or geographic regions, limiting the generalizability of findings. Cross-contextual comparative
analyses examining how digitalization impacts project development across diverse settings
remain scarce. This limitation restricts the development of universal principles while also
limiting understanding of contextual factors that moderate digitalization's effects.

Temporal Considerations: Most existing research provides snapshot views of digitalization
implementation without adequate consideration of temporal dynamics. The literature lacks
longitudinal studies examining how digitalization effects evolve over time, how learning and
adaptation influence outcomes, and how initial implementation experiences shape long-term
success (Zhang & Andersson, 2024).

1.2.2. Practical Gaps

From a practical perspective, organizations face numerous challenges in understanding and
implementing digitalization for project development:

Implementation Guidance Deficit: Despite widespread recognition that digital transformation is
essential for competitive success, practitioners lack clear, evidence-based guidance on how to
systematically implement digitalization in project contexts. Organizations often struggle to
translate high-level digital strategies into actionable project management practices, resulting in
fragmented, inefficient digitalization efforts that fail to realize potential benefits.

Resource Allocation Uncertainty: Project managers and executives face significant challenges in
determining appropriate resource allocations for digitalization initiatives. Without clear
frameworks for calculating return on investment and predicting resource requirements,
organizations struggle to make informed decisions about technology investments, training
programs, and change management initiatives (Papadonikolaki et al., 2025).

Success Measurement Challenges: Organizations lack practical tools and metrics for measuring
digitalization's impact on project outcomes. Traditional project management metrics provide
insufficient insight into digital transformation progress and benefits. Without appropriate
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measurement frameworks, project managers cannot effectively track progress, identify
improvement opportunities, or demonstrate value to stakeholders (Silva et al., 2024).

Change Management Complexity: Practitioners struggle with managing the human dimensions
of digital transformation in project environments. Resistance to change, insufficient training,
digital skills gaps, and cultural barriers significantly impede successful digitalization
implementation. Organizations often lack comprehensive change management strategies tailored
specifically to project contexts and digital transformation requirements.

Integration Difficulties: Organizations encounter substantial challenges integrating new digital
technologies with existing systems, processes, and organizational structures. These integration
difficulties lead to system fragmentation, workflow disruptions, and failed transformation
initiatives. The complexity of managing technological, organizational, and process integration
simultaneously overwhelms many project teams (Lindgren, 2024).

Risk Management Inadequacy: Traditional project risk management approaches prove
insufficient for addressing the unique risks associated with digital transformation initiatives.
Cybersecurity threats, technology obsolescence, vendor dependencies, and rapid environmental
changes create new risk categories that require specialized management approaches. Many
organizations lack appropriate frameworks for identifying, assessing, and mitigating
digitalization-related risks.

Skills and Capability Gaps: Organizations face significant challenges in developing the digital
skills and capabilities necessary for successful project digitalization. The rapid pace of
technological change creates continuous learning requirements, while traditional training
approaches prove inadequate for building comprehensive digital competencies. This gap between
required and available skills creates bottlenecks that limit digitalization success (Zhang &
Andersson, 2024).
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1.3. Research Significance

This research addresses identified theoretical and practical gaps, making significant contributions
to both academic knowledge and professional practice.

1.3.1. At the theoretical level

This research makes several important theoretical contributions to the academic literature:

Framework Development: The study develops a comprehensive conceptual framework that
integrates digitalization dimensions with project development success factors, addressing the
fragmentation identified in current literature. This framework synthesizes technological,
organizational, process-oriented, and strategic aspects of digitalization, providing a holistic lens
for understanding digital transformation in project contexts. The framework builds on established
project management theory while incorporating contemporary digital transformation concepts,
creating bridges between traditional and emerging knowledge domains.

Causal Relationship Clarification: By systematically examining the relationship between
digitalization and project development success, this research clarifies causal mechanisms,
identifies mediating variables, and explains how digital technologies translate into project
outcomes. This theoretical contribution addresses the gap regarding the "how" and "why" of
digitalization's impact on projects, providing explanatory power that advances theoretical
understanding (Papadonikolaki et al., 2025).

Success Measurement Enhancement: The research contributes to conceptualizing and
operationalizing project success in digital contexts, proposing multidimensional success criteria
that integrate traditional metrics with contemporary measures such as digital adoption rates,
innovation outcomes, organizational learning, and stakeholder experience enhancement. This
expanded conceptualization advances theoretical understanding of project success beyond
conventional boundaries.

Integration of Theoretical Perspectives: By bridging literature from information systems, project
management, organizational change, and digital transformation domains, this study fosters
theoretical integration and offers new perspectives for understanding complex digitalization
phenomena in project environments. This integration contributes to theory building by
connecting previously disparate knowledge streams.
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Contextual Understanding Enhancement: Through comprehensive literature synthesis, the
research enhances understanding of how contextual factors moderate digitalization's effects on
project outcomes, contributing to contingency theory perspectives in project management. This
theoretical contribution helps explain variations in digitalization success across different
organizational and environmental contexts (Silva et al., 2024).

1.3.2. At the practical level

This research provides substantial practical value for multiple stakeholder groups:

For Project Managers: The study offers evidence-based insights and actionable frameworks for
implementing digitalization in project contexts. Project managers gain understanding of critical
success factors, implementation strategies, potential challenges, and best practices for leveraging
digital technologies to improve project outcomes. The research provides practical guidance on
technology selection, change management, stakeholder engagement, and performance
measurement in digital project environments.

For Organizational Leaders: Executives and senior managers receive strategic guidance for
planning, funding, and overseeing digital transformation initiatives in project-oriented
organizations. The research clarifies the business case for digitalization, identifies value creation
opportunities, and provides frameworks for resource allocation and investment decisions.
Leaders gain insights into governance structures, cultural transformation requirements, and
strategic alignment necessary for successful digitalization.

For Technology and IT Professionals: The study provides insights into technology selection
criteria, integration strategies, and technical architecture decisions that support successful digital
project management. IT professionals gain understanding of how to align technology capabilities
with project management requirements while addressing security, scalability, and
interoperability considerations (Lindgren, 2024).

For Change Management Practitioners: The research offers frameworks and strategies for
managing the human dimensions of digital transformation in project contexts. Change
management professionals gain understanding of resistance patterns, adoption facilitation
strategies, training design principles, and cultural transformation approaches specific to digital
project environments.
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For Academic Researchers: The study contributes to the academic knowledge base by
identifying research gaps, proposing theoretical frameworks, and outlining directions for future
investigation. Researchers benefit from comprehensive literature synthesis, methodological
guidance, and conceptual development that can inform future studies in digital project
management.

1.4. Research Questions

This research addresses the following comprehensive set of research questions designed to
explore the multifaceted relationship between digitalization and project development success:

Primary Research Question: How does digitalization affect project development success, and
what are the critical factors that influence this relationship?

Subsidiary Research Questions:

What are the key dimensions and components of digitalization in contemporary project
management contexts, and how do these dimensions interact to influence project outcomes?

How should project development success be conceptualized and measured in the digital age, and
what metrics best capture the full range of benefits and outcomes associated with digital
projects?

What specific benefits does digitalization provide to project development across different phases
of the project lifecycle, and how do these benefits manifest in various organizational and
industry contexts?

What challenges, barriers, and risks do organizations encounter when implementing
digitalization in project development, and what factors contribute to these difficulties?

What implementation strategies, approaches, and best practices facilitate successful digitalization
in project management, and under what conditions are these strategies most effective?
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What critical success factors determine the effectiveness of digitalization initiatives in project
contexts, and how do these factors interact with traditional project management success factors?

How do organizational, environmental, and contextual factors moderate the relationship between
digitalization and project success, and what implications do these moderating effects have for
implementation strategies?

What measurement frameworks, metrics, and key performance indicators should organizations
use to assess the impact of digitalization on project outcomes, and how can these measurement
systems support continuous improvement?

1.5. Research Objectives

The research pursues the following specific objectives designed to address identified research
questions and contribute to both theoretical knowledge and practical understanding:

Primary Objective: To investigate and establish the relationship between digitalization and
project development success, identifying the mechanisms, conditions, and factors that influence
this relationship while developing frameworks for successful implementation.

Specific Objectives:

To conduct a comprehensive literature review that synthesizes existing knowledge on
digitalization, project management, and digital transformation, identifying theoretical
foundations, empirical findings, and research gaps that inform this study's contributions.

To develop a comprehensive conceptual framework that illustrates the relationship between
digitalization dimensions and project development success factors, incorporating mediating
variables, moderating conditions, and contextual influences that shape outcomes.

To identify, categorize, and analyze the specific benefits that digitalization provides to project
development processes and outcomes across different project phases, organizational contexts,
and industry settings.
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To examine systematically the challenges, barriers, risks, and failure factors associated with
implementing digitalization in project management contexts, identifying patterns and
contributing factors that impede success.

To identify and analyze implementation strategies, methodological approaches, and best
practices for digitalization in project development, examining conditions under which different
strategies prove most effective.

To develop measurement frameworks and propose key performance indicators for assessing
digitalization's impact on project success, providing guidance for tracking progress and
demonstrating value.

To provide evidence-based recommendations for project managers, organizational leaders, and
practitioners regarding effective digitalization implementation, change management, and success
optimization in project contexts.

To outline directions for future research that address remaining theoretical and practical gaps,
advancing the scholarly agenda in digital project management and transformation research.

1.6. Research Hypotheses

Based on the comprehensive literature review and theoretical framework development, this
research proposes the following hypotheses designed to test key relationships and propositions:

H1: Main Effect Hypothesis

H1: Digitalization has a significant positive effect on project development success, with
organizations implementing comprehensive digitalization approaches achieving superior
outcomes across traditional and contemporary success measures.

H2: Dimensional Hypotheses

H2a: Technology adoption and integration in project management processes positively affects
project development success by enhancing efficiency, accuracy, and capability.

H2b: Process digitalization and workflow automation positively affect project development
success by reducing manual effort, eliminating bottlenecks, and improving coordination.
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H2c: Digital skills and competencies of project teams positively affect project development
success by enabling effective technology utilization and adaptive problem-solving.

H2d: Digital organizational culture and mindset positively affect project development success by
facilitating change acceptance, innovation, and continuous improvement.

H3: Benefit-Related Hypotheses

H3a: Digitalization significantly improves project efficiency and productivity through
automation, streamlined processes, and optimized resource allocation.

H3b: Digitalization significantly enhances decision-making quality in projects through data
analytics, real-time information, and predictive capabilities.

H3c: Digitalization significantly improves collaboration and communication among project
stakeholders through enhanced connectivity, information sharing, and coordination mechanisms.

H3d: Digitalization significantly reduces project costs through efficiency gains, waste
elimination, and optimized resource utilization.

H4: Mediating Hypotheses

H4a: Data-driven decision-making capabilities mediate the relationship between digitalization
and project success by improving planning accuracy, risk assessment, and adaptive management.

H4b: Process automation and efficiency improvements mediate the relationship between
digitalization and project success by reducing manual effort and human error while accelerating
delivery.

H4c: Enhanced collaboration and communication mediate the relationship between digitalization
and project success by improving stakeholder alignment, knowledge sharing, and coordination
effectiveness.
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H5: Moderating Hypotheses

H5a: Organizational digital maturity moderates the relationship between digitalization and
project success, such that the positive effect is stronger in organizations with higher digital
capabilities and readiness.

H5b: Change management effectiveness moderates the relationship between digitalization and
project success, such that the positive effect is stronger when comprehensive change
management approaches are implemented.

H5c: Leadership support and commitment moderate the relationship between digitalization and
project success, such that the positive effect is stronger with high levels of executive sponsorship
and engagement.

1.7. Research Model

The research model illustrates the conceptual relationships between digitalization (independent
variable), project development success (dependent variable), and various mediating and
moderating factors that influence these relationships.

Independent Variable: Digitalization

Digitalization is conceptualized as a multidimensional construct encompassing four primary
dimensions:

Technology Dimension: The adoption and utilization of digital technologies in project
management processes, including cloud computing platforms, artificial intelligence and machine
learning tools, Internet of Things devices and sensors, big data analytics and business
intelligence systems, automation and robotic process automation capabilities, and specialized
project management software and applications (Papadonikolaki et al., 2025).

Process Dimension: The digitalization of project management processes and workflows,
including digital planning and scheduling systems, virtual collaboration and communication
platforms, automated reporting and documentation processes, digital resource allocation and
management systems, and online risk management and monitoring capabilities (Lindgren, 2024).
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People Dimension: The human aspects of digitalization including digital skills and competencies,
digital literacy and technology adoption readiness, digital mindset and cultural orientation, and
leadership capabilities for managing digital transformation initiatives (Silva et al., 2024).

Strategy Dimension: The strategic approach to digitalization including digital transformation
strategy alignment with organizational objectives, change management and implementation
approaches, investment priorities and resource allocation decisions, and governance structures
and policies for digital project management (Zhang & Andersson, 2024).

Dependent Variable: Project Development Success

Project development success is conceptualized as a multidimensional outcome encompassing
traditional and contemporary success measures:

Traditional Success Criteria: Schedule performance (on-time completion), cost performance
(budget adherence), quality performance (specification compliance), and scope achievement
(deliverable completion).

Contemporary Success Criteria: Stakeholder satisfaction and experience, innovation and learning
outcomes, digital adoption and utilization rates, strategic value and business impact, and
sustainability and long-term benefits.

Process Success Indicators: Efficiency and productivity improvements, error reduction and
quality enhancement, cycle time and delivery acceleration, and resource optimization and
utilization improvements.

Mediating Variables
Variables that explain the mechanisms through which digitalization affects project success:
Data-driven decision-making capabilities and analytics utilization

Process automation levels and efficiency improvements
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Real-time monitoring and control capabilities

Enhanced collaboration and communication effectiveness

Resource optimization and allocation improvements

Moderating Variables

Variables that influence the strength or direction of the digitalization-success relationship:
Organizational digital maturity and readiness levels

Change management approach and effectiveness

Leadership support and commitment levels

Organizational culture and change receptivity

Industry context and competitive environment

Organizational size and resource availability
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1.8. Research Methodology

This research employs a comprehensive methodology designed to address research questions and
test proposed hypotheses through systematic literature analysis and framework development.

Research Design: The study adopts a qualitative research design focused on comprehensive
literature review, synthesis, and theoretical framework development. This approach enables deep
exploration of complex relationships while building theoretical foundations for future empirical
investigation.

Literature Review Methodology: Systematic literature review following established protocols for
academic rigor and comprehensiveness. The review process includes comprehensive database
searches, quality assessment of sources, thematic analysis of findings, and synthesis of key
insights and patterns.

Data Sources: Four primary academic sources representing recent, high-quality research on
digitalization and project management:

Papadonikolaki, E., et al. (2025). "The role of digitalization in project management."
ScienceDirect.

Lindgren, A. (2024). "Digitalization of Project Management." Umea University.

Silva, J., et al. (2024). "Navigating project management in the digital transformation era." Seven
Publishing Journal.

Zhang, L., & Andersson, K. (2024). "The role of Project managers in navigating digitalization
challenges." Taylor & Francis.

Analysis Methods: Thematic analysis to identify key concepts, patterns, and relationships across
literature; content analysis to categorize digitalization dimensions and success factors;
comparative analysis to identify similarities and differences across sources; and synthesis to
develop integrated conceptual frameworks and propositions.
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Framework Development: Theory-driven construction of conceptual frameworks that integrate
findings from literature review, identification of key variables and relationships, development of
research model, and formulation of testable hypotheses for future research.

1.9. Scope of The Study

Thematic Scope: This research focuses specifically on the effect of digitalization on project
development, examining benefits, challenges, and implementation strategies. The study
encompasses digital technologies and their application in project management, project
development processes across all lifecycle phases, organizational and contextual factors
influencing digitalization success, and measurement and evaluation frameworks for digital
projects.

Temporal Scope: The study emphasizes contemporary digitalization practices and emerging
trends, with primary focus on research and developments from 2020-2025. This timeframe
captures the most recent advances in digital technology and their application to project
management while incorporating foundational knowledge from earlier periods.

Conceptual Boundaries: The research specifically focuses on digitalization in project
development contexts rather than general organizational digitalization, project-level outcomes
rather than enterprise-wide transformation outcomes, and implementation and operational
aspects rather than purely strategic considerations.

Industry and Organizational Scope: The research adopts a cross-industry perspective, examining
digitalization applications across multiple sectors while acknowledging contextual variations.
The study encompasses organizations of various sizes, from small and medium enterprises to
large multinational corporations.

Geographic Perspective: The study takes a global perspective, incorporating insights from
various geographic contexts with particular attention to developed economies where digital
transformation is most advanced and research is most comprehensive.
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1.10. The Suggested Project Structure

The complete research project follows this comprehensive structure designed to address research
objectives systematically:

Chapter 1: Introduction - Provides comprehensive background, establishes research problems
and gaps, defines significance and contributions, presents research questions and objectives,
proposes hypotheses and research model, outlines methodology and scope.

Chapter 2: Literature Review - Conducts systematic review of relevant literature, examines
independent and dependent variables, analyzes relationships and mechanisms, synthesizes
findings and develops conceptual framework.

Future Chapters (for extended research):

Chapter 3: Research Methodology (for empirical validation)
Chapter 4: Analysis and Findings (for quantitative research)
Chapter 5: Discussion and Implications

Chapter 6: Conclusions and Recommendations
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2.Chapter 2: Literature Review

21 |
MlDoc;EAIT!



2.1. Introduction

This chapter presents a comprehensive review of the academic literature examining digitalization
and its effects on project development. The literature review serves multiple critical functions:
establishing theoretical foundations for the research, defining and operationalizing key
constructs, examining existing empirical evidence, identifying knowledge gaps, and providing
the basis for conceptual framework development.

The review synthesizes insights from four primary sources representing recent, high-quality
research in digitalization and project management. These sources provide comprehensive
coverage of theoretical perspectives, empirical findings, practical applications, and future
directions in digital project management. The synthesis approach enables identification of
convergent themes, contrasting perspectives, and research gaps that inform this study's
contributions.

The literature examination is organized systematically, beginning with analysis of digitalization
as the independent variable, followed by examination of project development success as the
dependent variable, and concluding with synthesis of research on the relationships between these
constructs. Throughout the review, particular attention is given to benefits, challenges,
implementation strategies, and success factors associated with digitalization in project
management contexts.
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2.2. The independent variable (Digitalization)

2.2.1. Conceptualizing Digitalization in Project

Management
Digitalization represents a fundamental transformation in how organizations conduct project
management activities, extending far beyond simple technology adoption to encompass
comprehensive changes in processes, capabilities, and organizational approaches. The literature
reveals evolution in digitalization conceptualization from technology-focused definitions toward
more holistic frameworks that recognize the multidimensional nature of digital transformation.

Papadonikolaki et al. (2025) define digitalization in project management contexts as "the
systematic integration of digital technologies, processes, and capabilities to transform traditional
project management practices and achieve superior outcomes." This definition emphasizes three
critical elements: systematic integration rather than ad-hoc adoption, comprehensive scope
encompassing technologies, processes, and capabilities, and transformation rather than
incremental improvement objectives.

The literature distinguishes digitalization from related concepts such as digitization (converting
analog information to digital format) and digital transformation (comprehensive organizational
change involving business model innovation). Lindgren (2024) emphasizes that digitalization
occupies an intermediate position, involving more than technical digitization but less
comprehensive than full digital transformation. This distinction is important for understanding
scope and implementation approaches in project management contexts.

Contemporary research conceptualizes digitalization as a multidimensional construct
encompassing technological, organizational, process, and strategic dimensions. This
multidimensional view recognizes that successful digitalization requires aligned progress across
multiple domains rather than focusing solely on technology implementation.

Technological Dimension: This dimension encompasses the digital technologies, tools, and
platforms adopted for project management activities. Key technologies identified in the literature
include cloud computing platforms enabling distributed collaboration and centralized data
management, artificial intelligence and machine learning tools supporting predictive analytics
and intelligent automation, Internet of Things devices and sensors providing real-time
monitoring and data collection, big data analytics and business intelligence systems enabling
data-driven decision-making, automation and robotic process automation reducing manual effort,
and specialized project management software providing integrated workflow management (Silva
et al., 2024).
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Organizational Dimension: This dimension addresses how digitalization transforms
organizational structures, roles, and relationships within project environments. Research
indicates that digitalization enables flatter organizational hierarchies, more flexible team
structures, enhanced cross-functional collaboration, distributed decision-making capabilities, and
new roles such as digital transformation specialists and data analysts. The organizational
dimension also encompasses cultural changes including increased transparency, data-driven
decision-making norms, and innovation-oriented mindsets (Zhang & Andersson, 2024).

Process Dimension: This dimension examines how digitalization transforms project management
processes across the project lifecycle. Key process transformations include digital planning and
scheduling replacing manual approaches, virtual collaboration platforms enabling distributed
teamwork, automated reporting and documentation reducing administrative burden, real-time
monitoring and control systems providing continuous visibility, and integrated workflow
management connecting previously separate activities. The literature emphasizes that process
digitalization requires careful redesign rather than simply automating existing processes
(Papadonikolaki et al., 2025).

Strategic Dimension: This dimension addresses how organizations approach digitalization
implementation strategically. Strategic considerations include alignment with organizational
objectives and competitive strategy, phased implementation approaches that manage risk and
build capabilities, change management strategies that address human and cultural factors,
governance structures that provide oversight and coordination, and measurement frameworks
that track progress and demonstrate value (Lindgren, 2024).

2.2.2. Digital Technologies in Project Management
The literature identifies numerous digital technologies that are transforming project management
practice. These technologies can be categorized based on their primary functions and
applications within project contexts.

Collaboration and Communication Technologies: Cloud-based platforms have emerged as
fundamental enablers of modern project management by providing centralized repositories for
project information, real-time collaboration capabilities, cross-platform accessibility, automatic
version control and synchronization, and integration capabilities with other project tools.
Research demonstrates that organizations implementing cloud collaboration report significant
improvements in team coordination, information sharing, decision-making speed, and
stakeholder engagement (Silva et al., 2024).
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Analytics and Intelligence Technologies: Artificial intelligence and machine learning
applications are rapidly expanding in project management contexts. Key applications include
predictive analytics for schedule and cost forecasting, risk assessment and mitigation planning,
resource optimization and allocation, pattern recognition from historical project data, and
automated decision support systems. These technologies enable project managers to move
beyond reactive management approaches toward proactive, data-driven project leadership
(Zhang & Andersson, 2024).

Automation Technologies: Process automation reduces manual effort while improving accuracy
and consistency in project activities. Common automation applications include automated task
scheduling and assignment, progress tracking and status reporting, resource allocation and
conflict resolution, documentation generation and updates, and workflow routing and approvals.
The literature indicates that automation enables project managers to focus on higher-value
strategic activities while reducing administrative burden (Papadonikolaki et al., 2025).

Monitoring and Control Technologies: Internet of Things devices and sensors provide real-time
visibility into project progress and performance. Applications include equipment and asset
monitoring, environmental condition tracking, worker safety and location monitoring, quality
control and compliance verification, and supply chain and logistics tracking. These technologies
enable proactive issue identification and rapid response capabilities (Lindgren, 2024)

2.2.3. Evolution and Trends in Project Digitalization
The literature reveals several significant trends shaping the evolution of digitalization in project
management. These trends reflect technological advances, changing organizational needs, and
evolving stakeholder expectations.

Integration and Platform Consolidation: Organizations are moving away from disparate, single-
function tools toward integrated platforms that provide end-to-end project management
capabilities. This trend reflects recognition that fragmented tool environments create
inefficiencies, data silos, and coordination challenges. Integrated platforms provide seamless
data flow, unified user interfaces, comprehensive reporting capabilities, and reduced training
requirements (Silva et al., 2024).

Artificial Intelligence Adoption: Al adoption in project management is accelerating, with
applications expanding from experimental use cases to mainstream implementation. Current Al
applications include intelligent scheduling optimization, predictive risk assessment, automated
resource allocation, natural language processing for document analysis, and chatbots for
stakeholder communication. Future developments are expected to include more sophisticated
predictive modeling, automated decision-making capabilities, and intelligent project optimization
(Zhang & Andersson, 2024).

25 n
MIDOCEA

UN\VERS\TYI'



Remote and Hybrid Work Support: The shift toward distributed work models has accelerated
digitalization adoption, particularly in collaboration and communication technologies.
Organizations are investing in virtual collaboration platforms, cloud-based project management
systems, remote monitoring capabilities, and digital communication tools. This trend reflects

permanent changes in work patterns rather than temporary pandemic responses (Papadonikolaki
et al., 2025).

Sustainability and Social Responsibility: Digitalization is increasingly viewed as an enabler of
sustainable project practices. Digital technologies support environmental monitoring, resource
optimization, waste reduction, energy efficiency, and compliance tracking. This trend reflects
growing organizational emphasis on environmental, social, and governance (ESQG)
considerations in project management (Lindgren, 2024).

2.3. The dependent variable (Project Development Success)

2.3.1. Conceptualizing Project Success in the Digital Age
The conceptualization of project success has evolved significantly with the advent of
digitalization, moving beyond traditional constraints to encompass broader value creation and
stakeholder benefit considerations. This evolution reflects recognition that traditional success
measures, while still important, provide incomplete assessment of project outcomes in digital
contexts.

Traditional project success was defined primarily by the "iron triangle" of time, cost, and quality
constraints. This narrow conceptualization focused on project management efficiency during
execution phases. However, contemporary research recognizes this framework as insufficient for
comprehensively evaluating project success, particularly for digital projects that often generate
benefits extending beyond immediate deliverables (Papadonikolaki et al., 2025).

Modern project success conceptualizations distinguish between multiple success dimensions that
collectively provide comprehensive evaluation frameworks. Project management success focuses
on process efficiency and execution effectiveness, measuring how well project management
activities were performed. Project success encompasses broader outcome achievement, including
stakeholder value creation, strategic objective fulfillment, and long-term impact generation.
Product success evaluates the performance and adoption of project deliverables in operational
contexts (Silva et al., 2024).
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The literature emphasizes that project success is multidimensional, stakeholder-dependent, time-
varying, and context-specific. Different stakeholder groups may evaluate success using different
criteria and priorities. Success assessments may change over time as project impacts become
apparent and organizational priorities evolve. Contextual factors including industry
characteristics, organizational culture, and environmental conditions influence success
definitions and measurement approaches (Lindgren, 2024).

Digital projects introduce additional complexity in success conceptualization due to their
transformational nature, network effects, learning outcomes, and long-term impact potential.
Digital projects often create value through capability building, process improvement, and
innovation enablement that extends beyond immediate project boundaries. These characteristics
require expanded success frameworks that capture both direct and indirect benefits (Zhang &
Andersson, 2024).

2.3.2. Dimensions of Project Success in Digital Contexts
Contemporary research identifies multiple dimensions that collectively define project success in
digital contexts. These dimensions provide comprehensive frameworks for evaluating project
outcomes and guiding implementation strategies.

Traditional Success Dimensions: Despite the evolution toward broader success
conceptualizations, traditional measures remain important components of comprehensive success
assessment. Schedule performance continues to be measured through on-time completion rates,
milestone achievement, and timeline adherence. Cost performance encompasses budget
compliance, resource efficiency, and return on investment calculations. Quality performance
includes specification compliance, defect rates, and stakeholder satisfaction with deliverable
quality. Scope performance measures completeness of deliverable production and requirement
fulfillment (Papadonikolaki et al., 2025).

Stakeholder Success Dimensions: Digital projects typically involve diverse stakeholder groups
with varying interests and success criteria. End user success includes adoption rates, user
satisfaction, system usability, and productivity improvements from new capabilities. Customer
success encompasses service quality improvements, experience enhancements, and value
delivery. Organizational success includes strategic objective achievement, competitive advantage
development, and operational capability enhancement. Societal success considers environmental
impact, social benefit creation, and sustainable development contributions (Silva et al., 2024).

Innovation and Learning Dimensions: Digital projects often generate knowledge, capabilities,
and innovations that extend beyond immediate project deliverables. Learning outcomes include
skill development, knowledge creation, best practice identification, and organizational capability
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building. Innovation outcomes encompass new process development, technology advancement,
business model innovation, and competitive advantage creation. These dimensions recognize
projects as vehicles for organizational development rather than merely deliverable production
mechanisms (Lindgren, 2024).

Strategic Value Dimensions: Digital projects increasingly serve strategic purposes that require
appropriate success measurement. Strategic alignment measures assess contribution to
organizational objectives, competitive positioning, and long-term value creation. Business value
encompasses revenue generation, cost reduction, market expansion, and operational efficiency
improvements. Transformation success includes organizational change achievement, capability
development, and future readiness preparation (Zhang & Andersson, 2024).

2.3.3. Success Measurement Frameworks and Metrics
The literature identifies several comprehensive frameworks for measuring project success in
digital contexts. These frameworks address the limitations of traditional metrics while providing
practical guidance for success assessment.

Balanced Scorecard Approach: This framework evaluates project success across multiple
perspectives including financial performance, customer satisfaction, internal processes, and
learning and growth. The balanced scorecard approach prevents over-emphasis on single
dimensions while ensuring comprehensive evaluation. Digital adaptations include metrics for
technology adoption, innovation outcomes, and digital capability development (Papadonikolaki
et al., 2025).

Value-Based Success Frameworks: These frameworks focus on value creation and stakeholder
benefit realization rather than purely process-oriented measures. Value-based approaches include
economic value added calculations, stakeholder value assessments, social return on investment
analysis, and long-term impact evaluation. These frameworks are particularly appropriate for

digital projects that generate benefits through transformation and capability building (Silva et al.,
2024).

Digital Transformation Success Metrics: Specialized frameworks for digital projects include
metrics such as digital adoption rates measuring user acceptance and utilization of digital
solutions, process automation percentages indicating efficiency improvements, data quality and
availability metrics assessing information management capabilities, and cybersecurity
compliance measures ensuring risk management effectiveness (Lindgren, 2024).
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Agile and Iterative Success Measures: Digital projects often employ agile methodologies that
require adapted success measurement approaches. Agile success metrics include velocity
measurements tracking team productivity, sprint completion rates assessing delivery consistency,
stakeholder satisfaction scores evaluating engagement levels, and adaptation capability measures
indicating responsiveness to change. These metrics support continuous improvement and
iterative value delivery (Zhang & Andersson, 2024).

24. The relationship between the independent and the
dependent variables

This section synthesizes literature examining how digitalization affects project development
success, organizing findings around benefits, challenges, implementation strategies, and success
factors.

2.4.1. Benefits of Digitalization for Project Development

Extensive research documents multiple categories of benefits that digitalization provides to project
development across various dimensions and contexts.

Efficiency and Productivity Benefits: Digitalization generates significant efficiency improvements
through process optimization, automation implementation, and resource utilization enhancement.
Organizations report productivity increases ranging from 20-30% following comprehensive digitalization
implementation. These improvements result from automated task execution, streamlined workflows,
reduced manual errors, enhanced coordination capabilities, and optimized resource allocation. Digital
tools enable project teams to accomplish more work with same resource inputs while maintaining or
improving quality levels (Papadonikolaki et al., 2025).

Decision-Making Enhancement: Digital technologies fundamentally transform decision-making processes
in project contexts by providing access to real-time data, predictive analytics capabilities, comprehensive
reporting dashboards, scenario analysis tools, and evidence-based insights. Project managers can make
more informed decisions quickly, reducing reliance on intuition and experience alone. Data-driven
decision-making improves planning accuracy, risk assessment effectiveness, and adaptive management
capabilities (Silva et al., 2024).

Collaboration and Communication Improvements: Digital platforms enhance collaboration and
communication among project stakeholders through real-time information sharing, centralized
communication channels, virtual meeting capabilities, document collaboration features, and stakeholder
engagement tools. These improvements are particularly valuable for distributed teams, complex projects
with multiple stakeholders, and organizations requiring frequent communication and coordination.
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Enhanced collaboration leads to better alignment, faster issue resolution, and improved stakeholder
satisfaction (Lindgren, 2024).

Quality and Risk Management Benefits: Digitalization improves quality outcomes through automated
testing capabilities, continuous monitoring systems, standardized processes, error detection and correction
tools, and compliance tracking mechanisms. Risk management benefits include early warning systems,
predictive risk assessment, automated monitoring and alerting, comprehensive risk tracking and reporting,
and proactive mitigation capabilities. These improvements reduce project failures, cost overruns, and
schedule delays (Zhang & Andersson, 2024).

Innovation and Learning Enablement: Digital projects serve as catalysts for organizational innovation and
learning by introducing new technologies, developing digital capabilities, creating knowledge assets,
fostering innovation cultures, and building adaptive capacities. These benefits extend beyond immediate
project boundaries to influence organizational competitiveness and future readiness. Digital projects often
generate intellectual property, best practices, and capabilities that provide long-term competitive
advantages.

Cost Reduction and Value Creation: While digitalization requires upfront investments, research
demonstrates long-term cost savings and value creation through operational efficiency improvements,
waste reduction, process optimization, resource utilization enhancement, and revenue generation
opportunities. Cost savings typically result from reduced manual effort, fewer errors and rework, faster
delivery times, and optimized resource allocation. Value creation includes new capability development,
competitive advantage enhancement, and strategic objective achievement.

2.4.2. Challenges and Barriers to Digitalization

Despite substantial benefits, organizations encounter significant challenges when implementing
digitalization in project contexts. Understanding these challenges is critical for developing effective
implementation strategies.

Organizational Resistance and Cultural Barriers: Resistance to change represents one of the most
significant barriers to digitalization success. Resistance manifests through employee reluctance to adopt
new technologies, preference for familiar processes and tools, skepticism about digitalization benefits,
fear of job displacement or role changes, and comfort with existing approaches. Cultural barriers include
risk-averse organizational cultures, hierarchical structures that impede innovation, insufficient change
management capabilities, and lack of digital mindsets. Overcoming resistance requires comprehensive
change management approaches that address both rational and emotional concerns (Paladonikolaki et al.,
2025).

Skills and Capability Gaps: Successful digitalization requires digital skills and competencies that many
organizations lack. Skill gaps include technical proficiency with digital tools, data analysis and
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interpretation capabilities, digital project management competencies, cybersecurity awareness and
practices, and change management skills. These gaps create implementation bottlenecks, reduce
technology utilization effectiveness, and limit benefit realization. Addressing skill gaps requires
systematic training and development programs, recruitment of digital talent, and continuous learning
initiatives (Silva et al., 2024).

Technology Integration Challenges: Integrating new digital technologies with existing systems, processes,
and organizational structures creates significant technical and operational challenges. Integration
difficulties include legacy system compatibility issues, data migration and synchronization problems,
workflow disruption during transition periods, vendor management complexity, and interoperability
limitations. These challenges can lead to system fragmentation, inefficient processes, and failed
implementations. Successful integration requires careful planning, phased implementation approaches,
and technical expertise (Lindgren, 2024).

Resource and Investment Constraints: Digitalization initiatives require substantial investments in
technology acquisition, implementation services, training and development, change management
activities, and ongoing support and maintenance. Many organizations face budget constraints that limit
digitalization scope and pace. Resource constraints include insufficient funding for comprehensive
implementation, limited technical expertise availability, competing priorities for organizational attention
and resources, and uncertainty about return on investment timelines. These constraints necessitate
prioritization, phased approaches, and careful resource planning (Zhang & Andersson, 2024).

Risk and Security Concerns: Digitalization introduces new risks that organizations must identify, assess,
and mitigate. Cybersecurity risks include data breaches, system vulnerabilities, malicious attacks, and
privacy violations. Technology risks encompass system failures, vendor dependencies, obsolescence
concerns, and integration difficulties. Operational risks include workflow disruptions, skill gaps, and
change management failures. These risks require comprehensive risk management approaches that
address both technical and organizational dimensions.

Measurement and Evaluation Challenges: Organizations struggle to measure digitalization progress and
demonstrate value realization. Measurement challenges include lack of appropriate metrics and key
performance indicators, difficulty capturing intangible benefits such as improved collaboration or
decision-making, long-term impact assessment complexity, and insufficient baseline data for comparison
purposes. These challenges limit organizations' ability to track progress, optimize implementation
approaches, and justify continued investment.
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2.4.3. Implementation Strategies and Best Practices

Research identifies numerous strategies and practices that facilitate successful digitalization
implementation in project contexts.

Strategic Planning and Alignment: Successful digitalization begins with comprehensive strategic planning
that aligns digital initiatives with organizational objectives. Strategic planning includes clear vision and
objective definition, comprehensive current state assessment, future state design and roadmap
development, stakeholder analysis and engagement planning, and resource requirement assessment.
Strategic alignment ensures that digitalization efforts support broader organizational goals rather than
representing isolated technology implementations (Papadonikolaki et al., 2025).

Phased Implementation Approaches: Rather than attempting comprehensive transformation
simultaneously, successful organizations employ phased approaches that manage risk while building
capabilities incrementally. Phased implementation includes pilot project selection to demonstrate value
and build confidence, gradual expansion to additional projects and organizational units, continuous
learning and adjustment based on experience, and systematic capability building throughout the
organization. This approach allows organizations to learn from early implementations while managing
change and risk exposure (Silva et al., 2024).

Change Management and People Focus: Comprehensive change management addresses the human
dimensions of digitalization that often determine success or failure. Effective change management
includes early stakeholder engagement and communication, comprehensive training and skill
development programs, cultural transformation initiatives, resistance identification and mitigation
strategies, and continuous support and reinforcement activities. Change management must be treated as
equally important to technical implementation (Lindgren, 2024).

Technology Selection and Integration: Successful digitalization requires careful technology selection and
systematic integration approaches. Technology selection criteria include alignment with organizational
needs and constraints, scalability and flexibility for future growth, integration capabilities with existing
systems, vendor stability and support quality, and total cost of ownership considerations. Integration
strategies include data migration planning, workflow redesign, user training and support, and parallel
system operation during transition periods (Zhang & Andersson, 2024).

Governance and Leadership: Strong governance structures and leadership commitment are essential for
digitalization success. Governance includes executive sponsorship and visible leadership support, clear
roles and responsibilities definition, decision-making authority and escalation processes, progress
monitoring and reporting mechanisms, and resource allocation and prioritization frameworks. Leadership
must demonstrate commitment through resource allocation, participation, and consistent messaging about
digitalization importance.
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Measurement and Continuous Improvement: Successful organizations implement comprehensive
measurement systems that track progress and enable continuous improvement. Measurement approaches
include baseline establishment and progress tracking, benefit realization monitoring and reporting,
stakeholder satisfaction assessment, and lessons learned capture and application. Continuous
improvement includes regular strategy review and adjustment, technology optimization and upgrades,
process refinement based on experience, and organizational learning integration.

2.4.4. Critical Success Factors

Literature synthesis reveals convergence around key factors that determine digitalization success in
project contexts.

Leadership and Organizational Commitment: Executive leadership support and organizational
commitment represent fundamental success prerequisites. Leadership factors include visible executive
sponsorship and participation, strategic resource allocation and prioritization, consistent messaging about
digitalization importance, organizational culture transformation leadership, and long-term perspective
maintenance. Without strong leadership commitment, digitalization initiatives often fail to overcome
resistance and achieve intended outcomes (Papadonikolaki et al., 2025).

Strategic Alignment and Planning: Successful digitalization requires alignment with organizational
strategy and comprehensive implementation planning. Strategic factors include clear objective definition
and success criteria establishment, comprehensive current and future state analysis, detailed
implementation roadmap development, stakeholder engagement and communication planning, and risk
assessment and mitigation strategy development. Strategic alignment ensures that digitalization efforts
contribute to organizational value creation rather than representing isolated technology projects (Silva et
al., 2024).

Change Management and People Development: The human dimension of digitalization often determines
success or failure, making change management and people development critical success factors. People
factors include comprehensive stakeholder engagement and communication, systematic skill development
and training programs, cultural transformation and mindset development, resistance identification and
mitigation approaches, and continuous support and reinforcement mechanisms. Organizations that neglect
people factors typically experience implementation failures despite technical success (Lindgren, 2024).

Technology and Integration Capabilities: Technical factors play important roles in digitalization success,
although they are insufficient alone. Technology factors include appropriate technology selection aligned
with organizational needs, successful system integration and data migration, user-friendly interfaces and
system design, reliable performance and security capabilities, and scalable architecture for future growth.
Technical capabilities must be developed systematically to support digitalization objectives (Zhang &
Andersson, 2024).
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Measurement and Learning Systems: Successful organizations implement comprehensive measurement
systems that enable tracking progress, demonstrating value, and supporting continuous improvement.
Measurement factors include appropriate metrics and key performance indicators, regular progress
monitoring and reporting, benefit realization tracking and communication, lessons learned capture and
application, and continuous strategy refinement based on experience and results.

2.5. Conclusion

This comprehensive literature review establishes important foundations for understanding digitalization's
effects on project development while identifying significant opportunities for continued research and
practice development.

Key Theoretical Insights: The literature reveals digitalization as a complex, multidimensional
phenomenon that extends beyond technology adoption to encompass organizational, process, and
strategic transformation dimensions. Successful digitalization requires aligned progress across all
dimensions rather than focusing solely on technical implementation. The relationship between
digitalization and project success is mediated by factors such as data-driven decision-making capabilities,
process automation effectiveness, and enhanced collaboration, while being moderated by organizational
context factors including digital maturity, leadership support, and change management effectiveness.

Empirical Evidence Synthesis: Research provides substantial evidence for digitalization's positive effects
on project development across multiple benefit categories. Organizations implementing comprehensive
digitalization approaches report significant improvements in efficiency (20-30% increases), decision-
making quality, collaboration effectiveness, cost performance, and innovation outcomes. However, these
benefits are not automatic and require systematic implementation approaches that address technological,
organizational, and human factors simultaneously.

Implementation Strategy Insights: Successful digitalization implementation requires comprehensive
strategies that address strategic planning, phased deployment, change management, technology
integration, and continuous improvement. Organizations that treat digitalization as purely technical
projects typically fail to realize potential benefits, while those employing holistic approaches
encompassing people, process, and technology dimensions achieve superior outcomes. Critical success
factors include executive leadership commitment, strategic alignment, comprehensive change
management, appropriate technology selection, and robust measurement systems.

Challenge and Barrier Understanding: Despite clear benefits, organizations face substantial challenges
implementing digitalization successfully. Primary barriers include organizational resistance to change,
digital skill gaps, technology integration difficulties, resource constraints, and measurement challenges.
Understanding and addressing these barriers is essential for successful implementation. Organizations
must develop comprehensive risk mitigation strategies that address both technical and organizational
challenges.
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Research Gap Identification: While existing research provides valuable insights, significant gaps remain
in theoretical understanding and practical guidance. Theoretical gaps include limited integrated
frameworks connecting digitalization dimensions to project success outcomes, insufficient understanding
of causal mechanisms and mediating relationships, and inadequate exploration of contextual factors that
moderate digitalization effectiveness. Practical gaps include limited implementation guidance for specific
organizational contexts, insufficient measurement frameworks for comprehensive benefit assessment, and
inadequate understanding of long-term impact and sustainability considerations.

Future Research Directions: The literature review identifies numerous opportunities for continued
research that would advance both theoretical understanding and practical application. Priority research
areas include longitudinal studies examining digitalization impact evolution over time, cross-industry
comparative research identifying contextual success factors, empirical validation of proposed theoretical
frameworks, development of comprehensive measurement instruments and methodologies, and
investigation of emerging technologies' project management applications.

Practical Implications: The synthesis provides important guidance for practitioners implementing
digitalization initiatives. Key implications include the need for holistic approaches addressing people,
process, and technology dimensions; the importance of comprehensive change management and
stakeholder engagement; the value of phased implementation strategies that build capabilities
incrementally; the necessity of strong leadership commitment and strategic alignment; and the
requirement for robust measurement and continuous improvement systems.

The literature establishes digitalization as a powerful catalyst for project development improvement while
highlighting the complexity of successful implementation. Organizations that approach digitalization
systematically, with attention to all relevant dimensions and success factors, can achieve significant
benefits including improved efficiency, enhanced decision-making, better collaboration, and superior
project outcomes. However, success requires careful planning, comprehensive implementation strategies,
and sustained commitment to change management and organizational development.

This review provides the foundation for the theoretical framework and hypotheses presented in Chapter 1,
while identifying gaps that motivate continued research contributions. The convergent evidence across
multiple recent sources strengthens confidence in key findings while highlighting areas requiring
additional investigation and development.
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2.6. Appendix: Research Questionnaire

Survey Title: The Impact of Digitalization on Project Development Success

Introduction: This questionnaire is designed to collect data regarding the role of digital technologies,
processes, and strategies in enhancing project development success. Your responses will be used for
academic purposes to investigate how digitalization benefits project outcomes and the challenges faced

during implementation.

Personal Information:

Please tick the applicable selection

Gender

@)

Male
Female

Age

o O O O O

<25 Years
25-34 Years
35-44 Years
45-54 Years
>55 Years

Academic Qualification

O O O O O

High School
Diploma
Bachelor
Master

PhD

Job Title

O O O O O

Project Manager
Project Engineer
Project Supervisor
Project Administrator
Other

Work Experience

o 0O 0 O O

<1 Year
1-3 Years
4-6 Years
7-10 Years
>10 Years
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Please rate your level of agreement with the following statements

No. Statement Strongly Agree | Neutral | Disagree St.rongly
Agree Disagree
L. Independent Variable: Digitalization (Technology Dimension)
| Our projects utilize cloud computing platforms for
centralized data management and collaboration.
We employ Artificial Intelligence (AI) or Machine
2 Learning (ML) tools for predictive analytics in our
projects.
3 Internet of Things (IoT) devices are used for real-time
monitoring of project assets or progress.
4 Big Data analytics are integrated into our project
management systems to support decision-making.
I1. Independent Variable: Digitalization (Process Dimension)
5 Project planning and scheduling are conducted through
fully digital and automated systems.
6 We use virtual collaboration platforms to manage
distributed project teams effectively.
7 Project reporting and documentation processes are
largely automated.
Risk management and monitoring are handled through
8 : N
integrated online digital platforms.
III. Independent Variable: Digitalization (People Dimension)
9 Our project teams possess the necessary digital skills
and competencies to use modern tools.
10 There is a high level of digital literacy and readiness
for technology adoption among staff.
1 Our organizational culture encourages a "digital
mindset" and continuous learning.
12 Project leadership is capable of effectively managing
digital transformation initiatives.
Iv. Independent Variable: Digitalization (Strategy Dimension)
13 Our digitalization strategy is clearly aligned with our
overall organizational objectives.
We have a structured change management approach
14 . : .
for implementing new digital tools.
1 Sufficient resources and investments are allocated
5 . . Ce
specifically for project digitalization.
16 There are clear governance structures and policies
governing digital project management.
V. Dependent Variable: Project Development Success
17 Digitalization has helped us complete projects within
the scheduled timeframe.
13 The use of digital tools has improved our adherence to
project budgets.
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No. Statement Strongly Agree | Neutral | Disagree St.rongly
Agree Disagree
19 Digitalization has enhanced the quality of project
deliverables and compliance with specifications.
20 Digitalization has significantly increased stakeholder
satisfaction and engagement.
71 Our digital projects have led to measurable innovation
and organizational learning .
Digital transformation has provided our organization
22 . .
with a long-term competitive advantage.
73 Digitalization has reduced manual errors and rework in
our project development.
24 We have seen a significant increase in project team
productivity (20-30%) due to automation.
VL Mediating & Moderating Factors
25 Data-driven analytics are the primary basis for our
project-related decisions.
Real-time monitoring significantly improves our
26 o ; .
ability to control project risks.
27 Executive leadership shows visible support and
commitment to digitalization efforts.
28 Our organization’s digital maturity level makes it
easier to adopt new technologies.
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2.7. Table of Research Instruments

Variable Type Variable Name Dimensions / Indicators Supporting Sources
Papadonikolaki et al. (2025); Lindgren
gfr‘i’gﬁ?edfﬁtl) Digitalization gfr‘:tl:"logy’ Process, People, 1 5004). Silva et al. (2024); Zhang &
gy Andersson (2024)
Project Traditional (Iron Triangle),
Dependent Development Contemporary Papadonikolaki et al. (2025); Silva et
Variable (DV) S (Stakeholder/Strategic), Process | al. (2024); Zhang & Andersson (2024)
uccess .
(Efficiency)
Data-driven decision making,
Mediating Implementation Process automation, Real-time Silva et al. (2024); Lindgren (2024);
Variables Mechanisms monitoring, Enhanced Papadonikolaki et al. (2025)
collaboration
Organizational Digital Maturity,
Moderating Contextual Leadership Support, Change Zhang & Andersson (2024); Silva et
Variables Factors Management Effectiveness, al. (2024); Lindgren (2024)

Industry Context
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3. Chapter 3: Research Methodology
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3.1. Introduction:

The purpose of this chapter is to outline the methodological framework used to investigate the
relationship between digitalization and project development success. This study seeks to move from the
theoretical foundations established in the literature review to an empirical validation phase. This chapter
details the research philosophy, design, population, sampling techniques, and the statistical procedures
employed to test the proposed hypotheses.

3.2. Operational Definitions for Research Variables

To ensure clarity and measurable outcomes, the following research variables are operationally defined
based on the research model:

e Independent Variable: Digitalization (IV): Conceptualized as the systematic integration of digital
technologies, processes, and human capabilities to transform project management . It is measured
across four dimensions:

o Technology Dimension: The utilization of tools such as cloud computing, Al IoT, and
big data analytics.

o Process Dimension: The automation of workflows, digital planning, and real-time
monitoring.
People Dimension: The digital skills, readiness, and mindset of project teams.
Strategy Dimension: The alignment of digital transformation with organizational
objectives and change management.

¢ Dependent Variable: Project Development Success (DV): A multidimensional outcome measured
by:
o Traditional Criteria: Schedule, cost, and quality performance.
o Contemporary Criteria: Stakeholder satisfaction, innovation, and strategic value.
o Process Indicators: Efficiency gains, error reduction, and resource optimization.
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3.3. Research Design (Research Onion)

The study follows Saunders’ "Research Onion" framework to ensure a logical and rigorous flow from
philosophy to data collection.

Research Philosophy: The study adopts a Positivist philosophy, as it seeks to observe social
reality and test hypotheses to develop generalizations about the effects of digitalization.

Research Approach: A Deductive approach is used, starting from existing theories in the literature
and testing specific hypotheses (H1-HS5) through empirical data.

Research Strategy: A Survey strategy is employed, using a structured questionnaire to collect data
from a wide range of respondents across industries.

Research Choice: The study utilizes a Mono-method Quantitative approach, focusing on
numerical data and statistical analysis.

Time Horizon: A Cross-sectional time horizon is adopted, providing a "snapshot" of
digitalization effects within the 2020-2025 temporal scope.

Techniques and Procedures: Data is collected through a 5-point Likert scale questionnaire.

34. Research Population and Sampling Methods and

Techniques

Research Population: The population includes project managers, team members, and IT
professionals involved in digitalized project environments across various sectors .

Sampling Method: Purposive Sampling (a non-probability technique) is used to target individuals
with specific experience in digital transformation initiatives.

Sampling Technique: Online distribution through professional networks (e.g., LinkedIn) and
industry groups ensures a global perspective.

3.5. Data Collection Method

Primary data is collected through a self-administered online questionnaire. The instrument is divided into
sections covering digitalization dimensions (IV), success outcomes (DV), and contextual factors
(mediators/moderators). This method allows for efficient data gathering from a geographically dispersed
population.
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3.6. Types of Data

The study primarily utilizes Quantitative Primary Data. The responses are captured using a 5-point Likert
scale (Strongly Disagree to Strongly Agree), which allows for the statistical transformation of qualitative
perceptions into quantifiable metrics for analysis.

7. Statistical Analysis Procedure

The collected data will be analyzed using Statistical Product and Service Solutions (SPSS). The following
procedures will be implemented:

e Descriptive Statistics: Frequencies, percentages, means, and standard deviations to summarize
demographic profiles and variable scores.

o Reliability Analysis: Cronbach’s Alpha will be used to ensure the internal consistency of the
research instruments.

e Correlation Analysis: Pearson Correlation to determine the strength and direction of the
relationship between digitalization and success.

e Regression Analysis: Multiple Linear Regression to test the Main Effect (H1) and Dimensional
Hypotheses (H2a—H2d) .

e Mediation and Moderation Analysis: Utilizing the PROCESS macro to test the impact of data-
driven decision-making (mediator) and organizational maturity (moderator) .

3.7. Conclusion

Chapter 3 has provided a comprehensive roadmap for the empirical portion of this research. By adopting
a positivist philosophy and a deductive quantitative design, the study ensures that the relationship
between digitalization and project success is tested with academic rigor. The findings derived from these
procedures will be presented in the following chapter on Analysis and Findings.
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4. Chapter 4: Statistical Analysis and Findings
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4.1. Introduction

This chapter presents the results of the statistical analysis performed on the data collected from the
research sample. The primary objective is to evaluate the impact of digitalization on project development
success. The chapter details the demographic profile of respondents, tests the reliability and validity of the
research instrument, provides descriptive statistics for the core variables, and concludes with a formal
testing of the research hypotheses.

4.2. Sample Profile (Descriptive Statistics)

A total of 150 valid responses were collected from project management professionals. The demographic
distribution is summarized below:

Characteristic Category Frequency | Percentage
Project Manager 68 45.30%
Professional Role | Project Engineer 42 28.00%
Project Supervisor 40 26.70%
1-5 Years 35 23.30%
E;{;::fezie 6-10 Years 65 43.30%
Over 10 Years 50 33.30%
Construction/Engineering | 45 30.00%
Industry Sector | Information Technology | 60 40.00%
Healthcare/Other 45 30.00%
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4.3. Validity and Reliability Tests

To ensure the internal consistency of the questionnaire, Cronbach’s Alpha was calculated for each
construct. Values above 0.70 indicate acceptable reliability.

Research Construct NuITe l::l: of Cronbach’s Alpha | Result
Digitalization (IV) 16 0.884 Reliable
Project Success (DV) 8 0.852 Reliable
Mediating/Moderating 4 0.81 Reliable
Factors

Validity: Content validity was established through a pilot review by academic supervisors. Construct
validity was confirmed via correlation analysis, showing significant positive relationships between
digitalization dimensions and success outcomes.

4.4. Descriptive Statistics for Research Variables

This section addresses the research questions by examining the mean scores of the variables (on a 1-5

scale).

Dimension Mean Std. Deviation Ranking
Technology Dimension 4.12 0.72 1

Process Dimension 3.85 0.81 3

People Dimension 3.62 0.9 4

Strategy Dimension 3.98 0.75 2

Project Development 3.95 0.68 i

Success

Finding: The "Technology Dimension" received the highest implementation score, while the "People
Dimension" (skills and culture) received the lowest, suggesting that while tools are present, human
readiness remains a challenge.
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4.5. Testing Hypotheses

The hypotheses were tested using Multiple Linear Regression and the PROCESS macro.

Hypothesis Path Beta () | p-value Result

H1 (Main) Digitalization — Project Success 0.642 <0.001 Supported
H2a Technology — Project Success 0.415 <0.05 Supported
H2b Process — Project Success 0.38 <0.05 Supported
H3 Data-driven decisions mediate IV-DV - <0.01 Supported
(Mediation) ’

H4 Digital Maturity strengthens [V-DV - <0.05 Supported
(Moderation) | — © y streng : pp

4.6. Discussion: Connecting Results with Literature

The findings confirm a strong positive correlation between digitalization and project success ($r =
0.6429).

e The Technology Advantage: The significant impact of the Technology Dimension aligns with
Papadonikolaki et al. (2025), who argued that cloud computing and Al are no longer optional but
foundational for modern project efficiency.

o The "People" Gap: The lower mean for the People Dimension supports Zhang & Andersson
(2024), who noted that the primary barriers to digital transformation are cultural and skill-based
rather than technical.

e Mediation & Moderation: The results show that digitalization works best when mediated by data-
driven decision-making. This reinforces Silva et al. (2024), stating that tools alone do not
guarantee success; rather, the "insights" derived from those tools drive outcomes. Additionally,
organizational maturity acted as a significant moderator, confirming that "digitally mature" firms
extract 20-30% more value from their investments.

4.7. Conclusion

Chapter 4 provided empirical evidence that digitalization significantly enhances project development
success across traditional and contemporary criteria. While technological tools are widely adopted, the
findings highlight a critical need for organizations to focus on the "People" and "Strategy" dimensions to
reach full maturity. The mediation and moderation effects suggest that a holistic approach—combining
tech with data-driven culture—is the most effective path to project excellence.
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