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1.1 [bookmark: _17dp8vu][bookmark: _Toc181031446]Introduction
1. Background of Study

Digital transformation, defined as the use and integration of digital technology across multiple domains, has fundamentally changed industries globally. In engineering project management, digital transformation involves leveraging advanced technologies like artificial intelligence (AI), the Internet of Things (IoT), big data analytics, cloud computing, and building information modeling (BIM) to enhance project planning, execution, and process monitoring. Given the sector’s reputation for complex, large-scale projects, these technological advancements contribute to greater efficiency, reduced costs, and improved project outcomes (Fitzgerald et al., 2014).

The advancement of digital technology has transformed project management practices, especially in engineering, where projects frequently involve substantial complexity, high costs, and extended timelines (Ozorhon and Oral, 2017). Traditionally, construction project management faced challenges such as fragmented communication, disjointed workflows, and reliance on manual processes, contributing to inefficiencies and delays. These inefficiencies are often exacerbated by perception gaps between stakeholders, leading to further project overruns and missed deadlines (Milind Mehta et al., 2022). The introduction of digital tools, however, is driving a shift towards more streamlined, data-driven approaches. For instance, BIM allows for a collaborative process where various stakeholders can visualize and manipulate a project's digital twin in real-time, leading to more accurate planning and reduced errors (Bilal et al., 2016).
 On the other hand, the arrival of digital transformation has created new chances for efficiency in project management. Engineering businesses can increase decision-making capabilities, improve data accuracy, and streamline project workflows by leveraging digital tools and technologies (Whyte et al., 2016). Digital transformation also aids in optimizing resource allocation and improving risk management in projects. Utilizing technologies such as artificial intelligence and machine learning, project managers can analyze historical data to forecast potential risks, allowing for more strategic and proactive decision-making (Zhang et al., 2023).
2. [bookmark: _3rdcrjn][bookmark: _hjrngouyk6d5][bookmark: _Toc181031447]Rationale

The rationale for the research stems from the growing need for engineering companies to adopt digital transformation strategies to stay competitive in a rapidly changing market. The rapid pace of technological advancement has created a significant challenge for engineering firms: how to adapt traditional project management practices to incorporate digital transformation. While digital tools such as BIM, AI, and IoT can enhance project outcomes, the adoption and integration of these technologies often face several barriers. These include the high costs associated with implementing new systems, resistance to change among staff, and a lack of digital skills (Pan & Zhang, 2022). 
For the engineering sector (Golini et al., 2015). Engineering firms must understand how the digital transition affects project management to effectively manage these changes and take full advantage of digital technologies.
Project efficiency, risk management, and stakeholder participation can all be greatly enhanced through digital transformation (Lu et al., 2020). But it also brings difficulties, including reluctance to adapt, the need for upskilling, and cyber security issues. 
Without a thorough grasp of digital transformation’s impact, many firms risk falling behind in an increasingly competitive market. This study seeks to bridge these gaps by assessing how digital transformation influences engineering project management, identifying the key tools and technologies driving these changes, and exploring both the benefits and challenges associated with adopting digital transformation in engineering projects.


1.2 [bookmark: _2ckl4vj9vgbe][bookmark: _Toc181031448]Research Questions and Hypotheses

1. Research Questions

i. How does digital transformation affect the planning and implementation of engineering projects?
ii. What are the main digital tools and technologies affecting project management in engineering?
iii. What are the advantages and disadvantages of digital transformation in engineering project management?
2. Research Hypotheses

i. H1: Digital transformation increases the effectiveness and efficiency of engineering project planning and execution.
ii. H2: Using digital tools and technologies improves collaboration and communication between project stakeholders.
iii. H3: Despite its benefits, digital transformation comes with challenges, such as reluctance to change and significant implementation costs.
iv. H4: Digital Transformation Impacts Risk Management Practices on Engineering Project Management in Positive Ways.
v. H5: Engineering firms that implement digital transformation techniques achieved improved project results in contrast to those that did not.

3. [bookmark: _26in1rg][bookmark: _Toc181031449]Scope and Limitations of the Study

This study focuses on how engineering project management is affected by digital transformation. Adopting digital tools and platforms, modifying project workflows, and influencing project outcomes are important aspects of digital transformation. These tools will be considered in several engineering industries like manufacturing, infrastructure development, and construction. A comprehensive study of the global impacts of digital transformation will look at case studies and examples from both industrialized and developing countries. It is constrained by the accessibility of up-to-date data and the fast-evolving landscape of digital technology.
4
1.3 [bookmark: _2jxsxqh][bookmark: _Toc181031459]Research Problem
1. Problem Statement

The advent of digital transformation is causing rapid changes in the engineering sector by fundamentally altering traditional project management processes. Despite the potential benefits, effective adoption and integration of digital technologies remains a significant challenge for many engineering organizations. These difficulties include the high cost of implementing new technology, lack of digital skills, and aversion to change (Gartner, 2019). Furthermore, there is limited in-depth understanding of the specific impacts of digital transformation on project management practices and outcomes within the engineering sector. This research examines how engineering project management is affected by digital transformation to tackle these gaps, noting both the benefits and challenges for businesses in making this shift.


2. [bookmark: _z337ya][bookmark: _Toc181031460]Problem Significance

Understanding how digital transformation affects engineering project management is essential for several reasons.
i. Productivity and efficiency: Digital technologies and tools can significantly increase the productivity and efficiency of projects. These solutions can result in more efficient project workflows and greater resource utilization by automating repetitive tasks, increasing data accuracy, and facilitating real-time collaboration (Li et al., 2018).
ii. Risk management: By giving project managers better tools to track and anticipate potential problems, digital transformation can improve risk management. Proactive management is enabled, for example, by AI and machine learning algorithms that can evaluate data from past projects to find trends and predict hazards (Panchal et al., 2019).
iii. Stakeholder Collaboration: The success of engineering projects depends on the ability of stakeholders to work together effectively. According to Whyte et al. (2016), digital platforms enable better communication and information sharing, guaranteeing that all stakeholders are aware and agree throughout the project's lifetime.
iv. Competitiveness: Engineering firms that effectively implement digital transformation methods can gain a significant competitive advantage in an increasingly competitive market. According to Golini et al. (2015), these companies are in a better position to complete projects on schedule, within budget, and with an appropriate level of quality.
v. Sustainability: By maximizing resource use, reducing waste, and increasing energy efficiency, digital technology can support more environmentally friendly engineering techniques (Liu et al., 2020).


However, the transition to digital project management is not without difficulties. Employees of engineering organizations who are used to established procedures often show a reluctance to change. New technologies also come with a steep learning curve, and it can be difficult for businesses to equip their employees with the necessary digital skills (Ozorhon & Oral, 2017). Significant barriers include the high cost of implementing new technology and concerns about data privacy and security (Mathews et al., 2020).
[bookmark: _3j2qqm3][bookmark: _Toc181031462]Considering these factors, an in-depth analysis of digital transformation's impact on engineering project management is essential. This research aims to provide insights that engineering firms can use to better navigate the path of digital transformation, maximize its benefits, and minimize its disadvantages.   




1.4 Research Hypotheses

1. Hypotheses Development

Based on the specified research problem and literature review, this chapter describes the hypotheses that form the basis of the research. These theories aim to provide a comprehensive analysis of how digital transformation has influenced the management of engineering projects. The purpose of the hypotheses is to evaluate individual aspects of digital transformation, such as the use of digital tools, adjustments to project workflows, and impacts on project outcomes.
i. Digital Transformation Increases the Effectiveness and Efficiency of Engineering Project Planning and Execution
According to research, digital tools such as BIM, AI, and IoT increase project productivity by automating repetitive processes, improving data accuracy, and enabling real-time collaboration (Bilal et al., 2016; Li et al., 2018). This theory is supported by this evidence. To test this theory, the relationship between the use of digital technologies and important efficiency measures such as project completion time and resource utilization will be investigated.
The study emphasizes that digital transformation greatly improves project management effectiveness and efficiency by embedding digital technologies, including AI, IoT, and big data analytics, into project workflows. DT in project management leads to improved resource management, optimized project schedules, and more accurate forecasting through data-driven decision-making (Alojail & Bhatia, 2023). By aligning digital transformation strategies with key efficiency measures like project completion time and resource utilization, companies can increase operational efficiency and effectiveness, driving better project outcomes.
ii. Using Digital Tools and Technologies Improves Collaboration and Communication Between Project Stakeholders
Collaboration and effective communication are essential to the realization of engineering projects. Digital platforms facilitate better coordination among stakeholders, centralized communication, and real-time information exchange (Whyte et al., 2016). To verify this hypothesis, the impact of digital platforms on stakeholder participation and the quality of project communication will be evaluated.
With the swift advancements in information and communication technology (ICT), new opportunities emerge for improving communication among participants from various organizations (i.e., internal stakeholders) involved in construction projects. Additionally, garnering the support of external stakeholders requires a well-planned approach, often facilitated by the use of ICT. Building Information Modeling (BIM) promotes collaboration among various stakeholders, enabling them to fulfill their roles by entering, accessing, updating, and sharing project information via the BIM platform (Prebanić & Vukomanović, 2021). 

iii. Despite its Benefits, Digital Transformation Comes with Challenges, such as Reluctance to Change and Significant Implementation Cost
Although digital transformation has many advantages, there are also many difficulties (Ozorhon & Oral, 2017). This hypothesis aims to investigate the obstacles to digital transformation and their impact on the adoption and effectiveness of digital technologies in project management.
The basic premise of this hypothesis is that digital technologies, especially AI and machine learning, provide better risk prediction and management skills (Panchal et al., 2019). This hypothesis will be tested by analyzing the effects of using digital tools on project risk identification, assessment, and mitigation.
iv. Engineering Firms that Implement Digital Transformation Techniques Achieved Improved Project Results in Contrast to Those that did not.
The basic premise of this hypothesis is that digital transformation improves project outcomes, including higher-quality outputs, lower costs, and happier clients (Golini et al., 2015). To assess this, the study will determine how well businesses are performing with different levels of digital transformation adoption.
This research seeks to provide a comprehensive insight into the impact of digital transformation on engineering project management by evaluating these theories. The findings will contribute to the existing knowledge base and inform future research and practice, providing insightful information to researchers and practitioners.         

1.5 [bookmark: _1y810tw][bookmark: _Toc181031464]Research Objectives
1. General Objectives

The primary goal of this study is to determine the impact of digital transformation on engineering project management. It aims to conduct an in-depth analysis of how digital tools and technologies are impacting project management practices, improving project outcomes, and dealing with the challenges engineering firms face as a result of this shift.

2. [bookmark: _4i7ojhp][bookmark: _Toc181031465]Specific Objectives

To fulfill the overarching objective, this research will concentrate on the following specific goals:
i. To Evaluate How Digital Tools and Technologies Impact Project Management Effectiveness.
The aim is to quantify how the use of digital tools such as IoT, AI, and BIM improves project efficiency. To determine the effectiveness of these tools, the study will evaluate some efficiency measures such as cost savings, resource utilization, and project completion time (Bilal et al., 2016; Li et al., 2018).
Digital transformation significantly enhances project management effectiveness by streamlining processes, improving resource utilization, and reducing completion time. Tools such as IoT, AI, and BIM offer real-time data insights, empowering project managers to make well-informed decisions that enhance resource allocation efficiency and reduce overall project costs. Furthermore, these tools facilitate better collaboration among stakeholders, which in turn increases project efficiency and leads to better outcomes (Ogunbukola, 2024).
ii. To Investigate How Risk Management Practices in Engineering Projects are Affected by the Digital Transition.
The primary aim of this objective is to explore the impact of digital technologies on risk management. The study will focus on hazard prediction and control using AI and machine learning algorithms, as well as how these technologies improve overall risk management practices (Panchal et al., 2019).
Risk management is essential in engineering projects, particularly within the construction industry, where ensuring the safety of buildings, contractors, and workers is a top priority. Digital technologies like AI and machine learning, enable better prediction and control of potential hazards through real-time monitoring systems and data analysis. By integrating innovative building technologies with risk management practices, construction projects can proactively identify risks, leading to improved safety outcomes and a reduction in unpredictable hazards. The adoption of these technologies enhances the overall effectiveness of risk management by providing structured, organized processes for hazard identification and control, ultimately increasing the safety and quality of engineering projects (Zhao et al., 2024).
iii. To Explore How Digital Platforms Can Improve Stakeholder Communication and Collaboration in Engineering Project Management.
Project success depends on effective stakeholder participation and communication. This objective will explore how digital platforms can improve stakeholder coordination, communication, and information sharing, which can lead to better project outcomes (Whyte et al., 2016).
iv. To Compare Project Outcomes Between Engineering Companies that Use Digital Transformation Techniques and Those that do not.
The aim is to evaluate how the digital transformation has affected the project results overall. This study will compare key performance indicators (KPIs), including client satisfaction, cost-effectiveness, and quality of outputs between companies with different degrees of digital transformation implementation (Golini et al., 2015).
v. To List and Explore the Difficulties Engineering Companies Face in Implementing Digital Transformation.
This objective aims to understand barriers to digital transformation such as excessive implementation costs, lack of digital skills, and resistance to change. In addition, to help engineering businesses move more smoothly, the research will look for possible ways to mitigate these difficulties (Ozorhon & Oral, 2017).

3. [bookmark: _2xcytpi][bookmark: _Toc181031466]Significance of the Objectives

The specific objectives of this study are important for several reasons:

i. Increase Efficiency: Engineering businesses can make informed decisions about technology investments and process improvements by understanding how digital tools support project efficiency.
ii. Improve Risk Management: By examining how digital transformation affects risk management, businesses can take proactive measures to reduce risk and increase project reliability.
iii. Fostering Collaboration: Exploring how digital platforms could facilitate stakeholder collaboration can provide valuable insights into optimal methods of coordination and communication, ultimately leading to improved project outcomes.
iv. Benchmarking Performance: To provide useful benchmarks and illustrate the benefits of adopting digital methods, project results of companies with different degrees of digital transformation adoption should be compared.
v. Addressing the Challenges: By recognizing these barriers, businesses can create targeted plans to overcome them, facilitating a smoother transition and optimizing the benefits of digital technologies.
1.6 [bookmark: _Toc181031467][bookmark: _1ci93xb][bookmark: _Toc181031468]Research Importance
1. Theoretical Importance

This study adds to the body of knowledge already available on engineering project management and digital transformation, making it theoretically significant. By offering empirical data on the effects of digital tools and technologies on project effectiveness, risk management, stakeholder participation, and overall project outcomes, the study fills several gaps in the literature. The research contributes to our understanding of how traditional project management approaches in the engineering sector are being reshaped by digital transformation by examining these factors.

i. Advances in Digital Transformation Theory: This research expands upon existing concepts like the Diffusion of Innovations (DOI) and the Technology-Organization-Environment (TOE) framework. It offers fresh perspectives on the factors that impact the adoption and integration of digital technology in the industry by applying these theories to the engineering project management environment.
ii. Contribution to Project Management Knowledge: Through the examination of how digital transformation influences key project management processes and outcomes, the study expands project management knowledge. This includes exploring new approaches such as agile project management and finding the best means to use digital tools to improve project performance (Conforto et al., 2014).
iii. Future Research: The findings of this study lay the groundwork for further research on the digital revolution in engineering and other industries. The paper outlines the benefits
and pitfalls of digital transformation and highlights areas where more research is needed to develop practical plans for the adoption and fusion of new technologies.

2. [bookmark: _3whwml4][bookmark: _Toc181031469]Practical Importance

The finding has practical implications as it could help engineering firms in their digital transformation efforts. The report provides insights and insights to help businesses navigate the challenges of implementing and integrating digital technology into their project management practices.


i. Improving Project Efficiency: The research provides engineering businesses with evidence-based advice on technology investments by identifying digital tools and technologies that improve project efficiency. These insights can help firms reduce project completion times, maximize resource utilization, and improve project workflows (Bilal et al., 2016).
ii. Improving Risk Management: Businesses can implement more proactive and successful risk management strategies using study findings on how digital transformation is impacting risk management practices. Enterprises can increase project reliability and reduce the likelihood of project failure by using artificial intelligence and machine learning to predict and mitigate risk (Panchal et al., 2019).
iii. Fostering Stakeholder Collaboration: The study highlights how digital platforms can improve stakeholder communication and collaboration. These findings can be used by engineering firms to implement digital solutions that increase stakeholder coordination and information exchange, improving project outcomes (Whyte et al., 2016).
iv. Benchmarking and Best Practices: For engineering organizations at various stages of digital transformation implementation, the study offers benchmarks and best practices. The research provides lessons and success stories that could help other organizations in their digital transformation efforts by comparing project outcomes between businesses with different levels of digital maturity (Golini et al., 2015).
v. Coping with Implementation Challenges: The study outlines the main barriers engineering businesses need to overcome to successfully implement digital transformation, including high implementation costs, lack of digital skills, and reluctance to change. By understanding these barriers, companies can formulate targeted approaches to overcome them and guarantee a smoother transition to digital project management (Ozorhon & Oral, 2017).


3. [bookmark: _2bn6wsx][bookmark: _Toc181031470]Societal Importance

In addition to theoretical and practical importance, this research also has societal significance. Successful adoption of digital transformation in engineering project management can lead to wider societal benefits, including improved infrastructure, increased safety, and more sustainable construction practices.


i. Improved Infrastructure: By improving efficiency and project outcomes, digital transformation can contribute to the development of better quality and more resilient infrastructure. This in turn can improve public services and the overall quality of life in communities (Liu et al., 2020).
ii. Increased Safety: Digital risk management and real-time monitoring systems can significantly increase safety on construction sites. This could lead to fewer accidents and injuries, protecting the safety of both the public and employees (Li et al., 2018).
iii. Sustainability: By maximizing the use of resources, reducing waste, and increasing energy efficiency, digital technologies can support greener engineering techniques. This is consistent with global initiatives to mitigate climate change and promote environmental sustainability (Mathews et al., 2020).
In conclusion, this research has a wide range of implications, including theoretical, practical, and societal. Through a thorough examination of how digital transformation affects engineering project management, the study makes a significant contribution to knowledge that can inform future research in academia and industry.
[bookmark: _Toc181031471][bookmark: _Toc181031450]CHAPTER 2 LITERATURE REVIEW
2.1 [bookmark: _lnxbz9][bookmark: _Toc181031451]Definition of Digital Transformation

Digital transformation refers to the complete incorporation of digital technologies across all areas of a business or industry, radically changing the way operations are conducted and value delivered to clients (Vial, 2019). To fully leverage digital technologies, this process involves, in addition to automating or digitizing current processes, also rethinking and redesigning business models, procedures, and organizational structures (Henriette et al., 2015). Embracing emerging technologies, enhancing digital competencies, and fostering a digital-centric culture in companies are essential elements of digital transformation (Westerman et al., 2014).
Digital transformation extends beyond merely adopting new technologies; it involves a complete and holistic shift that embeds digital capabilities within business processes, strategies, and models to fundamentally alter how organizations operate and create value (Morakanyane et al., 2017). This transformation is defined by the integration of digital tools to boost operational efficiency, enhance customer experiences, and facilitate the development of new business models (Berman 2012).
Digital transformation extends beyond simple process automation; it involves a fundamental reshaping of business models, processes, and organizational structures to take full advantage of digital technologies. This transformation weaves digital strategies throughout every part of a business, allowing companies to streamline operations, reimagine customer value delivery, drive innovation, and stay competitive in a fast-changing market (Matt et al., 2015).

2.2 [bookmark: _35nkun2][bookmark: _Toc181031452]Digital Transformation in Engineering

Over the past three decades, the engineering industry has undergone a significant digital shift. Engineering practices and project management have been transformed by the introduction of technologies like blockchain, the Internet of Things (IoT), Artificial Intelligence (AI), and Building Information Modeling (BIM) (Bilal et al., 2016). For example, BIM offers a digital representation of a facility's physical and functional traits, enhancing collaboration, visualization, and decision-making across the entire project lifecycle. 
According to Li, Hou, and Wang (2017), the Internet of Things (IoT) facilitates real-time data gathering and processing, greatly enhancing project oversight and management by providing valuable insights into equipment efficiency, environmental factors, and worker safety. AI and machine learning algorithms plays a crucial role in predicting project outcomes, optimizing resource allocation, and identifying potential hazards before they become serious problems. In addition, cloud computing enables more efficient data storage and exchange, leading to improved collaboration between project stakeholders (Chen et al., 2020).
In process engineering, digital transformation tools such as process simulation and the Digital Twin have revolutionized how projects are managed. The Digital Twin allows engineers to simulate, predict, and optimize plant performance throughout the project lifecycle, integrating physical and behavioral properties. This approach enhances real-time collaboration and reduces errors, ensuring all data is synchronized and accessible across engineering disciplines, ultimately improving project execution and outcomes (De Beer & Depew, 2021).
Digital transformation in engineering intertwines digital technologies with business models, driving value through smart factories, sustainability initiatives, and product lifecycle management. The integration of technologies like machine learning (ML) allows for advanced topic modeling and analysis of digital transformation trends, helping to identify key areas such as public infrastructure and business model-centric transformations in engineering and manufacturing systems. (Lee et al., 2021)

2.3 [bookmark: _1ksv4uv][bookmark: _Toc181031453]Engineering Project Management

Engineering project management applies knowledge, skills, tools, and techniques to project tasks to fulfill specific project requirements (PMI, 2017). Engineering projects have historically been managed using manual paperwork, sequential methods, and disconnected communication. These procedures often lead to errors, inefficiencies, and delays (Kerzner, 2017).
Engineering project management requires a strategic approach, particularly in environments that are constantly evolving. Traditional methods of project management, which rely heavily on deterministic practices, may not be sufficient to handle the complex and dynamic nature of modern engineering projects. Incorporating strategies that account for uncertainty and project complexity is crucial for successful outcomes (Klitgaard & Gottlieb, 2019).
Effective project management practices are essential in construction and engineering, offering a structured approach to planning, executing, and overseeing various project phases. These practices help mitigate risks, manage resources, and ensure project objectives are met within scope, budget, and timeline constraints, thus improving overall project outcomes (Shah et al., 2023).
These conventional methods have undergone tremendous modification due to the widespread use of digital tools and technologies. According to Gartner (2019), digital project management platforms facilitate seamless communication, centralized documentation, and real- time collaboration among project participants. Eadie et al. (2015) highlight that these platforms typically offer features like resource management, risk assessment, reporting, and project planning, all contributing to enhanced project effectiveness and efficiency.


2.4. [bookmark: _44sinio][bookmark: _Toc181031454]Connecting Project Management and Digital Transformation

Several significant trends and advances are defining the intersection of engineering project management and digital transformation. Whyte et al. (2016) note that integrating digital tools into project management has resulted in the development of novel approaches and methods. For example, the engineering industry has adopted agile project management due to its flexibility and iterative methodology in adapting to change (Conforto et al., 2014).
Studies indicate that enhancing the effectiveness and efficiency of project management significantly influences the behavioral intention to adopt and utilize digital technologies. This adoption is facilitated by the positive impact of digital transformation, which has been widely recognized in the literature. However, in-depth reviews of the wider digital transformation landscape within project management remain limited. A bibliometric analysis of 431 articles highlights the evolving methodologies and future directions for integrating digital tools into project management to drive greater efficiency and effectiveness. (Zornitsa Yordanova, 2024).
Furthermore, incorporating digital tools has facilitated the adoption of hybrid project management systems that combine the advantages of traditional and agile methodologies. According to Hoda, Noble, and Marshall (2013), using digital platforms for project planning and communication can lead to better stakeholder engagement as well as more effective project monitoring and reporting. Hwang and Ng (2013) state that digital transformation in project management includes leveraging big data and analytics to aid decision-making, streamline project timelines, and enhance resource management. Moreover, advanced analytics have positioned data-driven decision-making as a fundamental aspect of contemporary project management, enabling more accurate forecasting and risk management (Ahmad & Cuenca, 2018).
Several case studies illustrate the successful application of digital transformation within engineering project management. For example, BIM and other digital technologies were used to manage complex construction activities for the Crossrail project in the UK, increasing efficiency and reducing costs (Davies & Harty, 2013). The implementation of the Internet of Things and artificial intelligence in smart building development has led to notable advancements in energy management and operational efficiency (Liu et al., 2020).


2.4 [bookmark: _6alxntrbl4tj][bookmark: _Toc181031455]Theoretical framework

The study of digital transformation in engineering project management can be supported by different theoretical frameworks. The Technology-Organization-Environment (TOE) framework suggests that the adoption of new technologies is shaped by technological, organizational, and environmental factors (Tornatzky & Fleischer, 1990). This framework can help explain the different degrees of adoption of digital transformation in different engineering firms.
The Diffusion of Innovations (DOI) theory is also relevant, as it explores the processes, reasons, and pace at which new ideas and technologies are adopted within an organization (Rogers, 2003). This theory sheds light on the factors that either promote or impede the uptake of digital tools in project management.
The Resource-Based View (RBV) of the firm, which highlights the significance of organizational resources and competencies in achieving competitive advantage, is also highly relevant (Barney, 1991). This theory underscores the importance of developing digital skills and leveraging digital assets to enhance project management practices within the scope of digital transformation.

2.5 [bookmark: _w2mrlrfg39gz][bookmark: _Toc181031456]Gaps in the Existing Literature

Despite extensive research on digital transformation, numerous gaps require further investigation. A considerable gap exists in empirical research regarding the long-term impact of digital transformation on organizational performance and project results. Although many studies emphasize the short-term advantages of digital tools, there is little evidence of their long-term viability and value creation.
In addition, further research is needed to identify challenges and barriers to digital transformation in engineering project management. Resistance within the organization, insufficient digital skills, and inadequate infrastructure can obstruct the effective implementation of digital initiatives. Recognizing these limitations and developing strategies to address them is crucial for fully realizing the advantages of digital transformation.
Furthermore, existing research focuses primarily on the technological components of the digital transition, often ignoring the human and cultural dimensions. Future studies should address how digital transformation affects organizational culture, employee engagement, and leadership dynamics, as these aspects are critical to the successful adoption and integration of digital tools and technologies.
To summarize, while digital transformation offers a huge opportunity to improve engineering project management, it also creates obstacles that need to be addressed through extensive research and strategic planning. Addressing the gaps in existing literature allows researchers and practitioners to better understand the challenges of digital transformation and to craft more effective strategies for maximizing its advantages
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