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[bookmark: _Toc232597856]Chapter One: Introduction
[bookmark: _Toc232597857]1.1 Introduction
    The increasing complexity of modern projects has elevated the importance of effective project management as a strategic capability for organizations operating in highly competitive environments. Regardless of industry, projects are expected to achieve predefined objectives while meeting constraints related to scope, cost, schedule, and quality. Among these performance dimensions, adherence to the planned schedule is frequently regarded as one of the strongest indicators of project success because delays often trigger financial losses, contractual disputes, reduced stakeholder confidence, and diminished organizational performance.
    Achieving timely project completion depends heavily on the effectiveness of planning and scheduling throughout the project lifecycle. Planning provides the strategic foundation for project execution by defining objectives, clarifying deliverables, identifying resource requirements, and determining execution strategies. Scheduling transforms these planning decisions into an integrated sequence of activities, milestones, and timelines that guide project implementation and support continuous monitoring and control. Together, these processes enable project teams to coordinate complex activities, manage uncertainties, and make informed decisions as project conditions evolve.
    The Project Management Institute (PMI, 2021) recognizes planning and scheduling as fundamental processes that support successful project delivery. Well-developed planning and scheduling practices facilitate efficient resource utilization, improve communication among stakeholders, strengthen risk management, and provide early visibility of schedule deviations. Conversely, weaknesses in these processes frequently lead to poor coordination, resource conflicts, unrealistic schedules, and ineffective project control, increasing the likelihood of project delays.
    These challenges are particularly evident in Engineering, Procurement, and Construction (EPC) projects, which are characterized by high technical complexity, significant capital investment, numerous stakeholders, and strong interdependencies among engineering, procurement, construction, and commissioning activities. Because each project phase depends on the successful completion of preceding activities, deficiencies in planning or scheduling can quickly propagate throughout the project lifecycle, affecting overall project performance.
    The importance of effective project management has become even more pronounced in the Kingdom of Saudi Arabia, where Vision 2030 has accelerated investment in infrastructure, energy, transportation, mining, petrochemicals, and other strategic sectors. The successful delivery of these large-scale initiatives depends not only on financial investment and technical expertise but also on the ability of organizations to manage projects efficiently and complete them within planned schedules. Consequently, improving planning and scheduling practices has become a strategic priority for both public and private organizations involved in EPC project delivery.
    Despite continuous improvements in project management methodologies, scheduling software, and professional standards, schedule overruns remain a recurring issue within the Saudi Arabian EPC industry. Previous research has associated these delays with weaknesses in planning processes, unrealistic schedules, ineffective resource management, limited coordination among project participants, and inadequate monitoring and control. Such shortcomings frequently result in cost escalation, productivity losses, contractual claims, and delays in realizing the intended benefits of major development projects.
    Although numerous studies have investigated the causes of project delays, relatively limited attention has been devoted to examining how specific planning and scheduling practices influence delay performance within Saudi Arabian EPC projects. Addressing this gap, the present study investigates the relationship between five key planning and scheduling dimensions—scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control—and project delays. By providing empirical evidence from the Saudi Arabian EPC sector, the study seeks to contribute to both academic knowledge and professional practice while offering practical recommendations for improving project delivery performance.
1.2 Problem Statement
    Timely project delivery remains one of the most critical measures of project success; however, project delays continue to affect Engineering, Procurement, and Construction (EPC) projects worldwide despite significant advances in project management practices, planning methodologies, and scheduling technologies. Failure to complete projects within their planned schedules frequently results in cost overruns, productivity losses, contractual disputes, reduced stakeholder confidence, and delayed realization of anticipated project benefits. These consequences are particularly severe in Engineering, Procurement, and Construction (EPC) projects, where complex technical activities, substantial financial investments, and strong interdependencies require a high level of planning accuracy and execution discipline.
    The importance of addressing project delays has increased considerably in the Kingdom of Saudi Arabia as the country advances the ambitious objectives of Vision 2030. Large-scale investments in infrastructure, energy, transportation, mining, industrial development, and petrochemical projects have created an environment in which timely project delivery is essential for achieving national strategic goals and maximizing the value of public and private investments. Consequently, improving schedule performance has become a priority for project owners, contractors, consultants, and government agencies responsible for delivering these initiatives.
    Although project delays may arise from a combination of technical, contractual, financial, organizational, and external factors, the project management literature consistently identifies planning and scheduling as fundamental processes that shape overall project performance. Effective planning establishes realistic project objectives, defines project scope, allocates resources appropriately, and creates achievable schedules that support project execution. Likewise, continuous schedule monitoring and integration enable project teams to detect deviations early and implement corrective actions before minor issues develop into significant delays. Weaknesses in these processes, however, often lead to unrealistic schedules, resource conflicts, coordination failures, and ineffective project control, thereby increasing the probability of schedule overruns.
    Despite the widespread adoption of internationally recognized project management standards and advanced scheduling software within Saudi Arabian EPC organizations, delays continue to affect a considerable number of projects. This situation raises an important research question regarding whether current planning and scheduling practices are being implemented effectively and to what extent they influence project delay performance within the Saudi EPC environment.
    Furthermore, while previous studies have extensively examined the general causes of project delays, relatively few have investigated the contribution of individual planning and scheduling dimensions to schedule performance. Existing research has largely focused on identifying broad categories of delay factors rather than evaluating specific planning practices such as scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control within a single empirical framework. This gap limits the understanding of which planning practices have the greatest influence on reducing project delays, particularly within Saudi Arabian EPC projects.
    Accordingly, this study seeks to address this gap by examining the influence of five critical planning and scheduling practices on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia. The findings are expected to provide empirical evidence that supports both academic understanding and professional practice by identifying planning and scheduling areas that can be strengthened to improve schedule performance and reduce project delays.
[bookmark: _Toc232597858]1.3 Importance of the Study
    The significance of this study stems from the growing demand to improve project delivery performance within Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia. As the country continues to implement large-scale development initiatives under Vision 2030, the successful completion of projects within planned schedules has become increasingly important for achieving organizational objectives and supporting national economic transformation. Since planning and scheduling directly influence project execution and schedule performance, understanding their contribution to reducing project delays is of considerable value to both researchers and practitioners.
    1.3.1 Scientific and Theoretical Importance
    This study contributes to the project management literature by examining the relationship between planning and scheduling practices and project delays within the Saudi Arabian EPC sector. While project delays have been widely studied, limited research has focused specifically on how planning and scheduling practices influence delay performance in EPC projects within Saudi Arabia.
    The study evaluates key planning and scheduling dimensions, including scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control. By examining their influence on project delays, it provides a broader understanding of the factors affecting schedule performance. The findings may also serve as a reference for future research in project management, construction management, and project controls.
[bookmark: _Toc232597859]    1.3.2 Practical Importance
The practical importance of this study lies in its potential to support project owners, contractors, consultants, and project management professionals involved in Engineering, Procurement, and Construction projects in the Kingdom of Saudi Arabia. By identifying the planning and scheduling practices that most strongly influence project delays, the findings may help organizations prioritize improvements in project controls and allocate management attention more effectively.
    The study may assist project managers, planning engineers, schedulers, and project controls teams in strengthening scope definition, developing more realistic baseline schedules, improving resource allocation, integrating multidisciplinary activities, and enhancing schedule monitoring and corrective action. These improvements can support earlier identification of schedule risks, more reliable forecasting, and better coordination among engineering, procurement, construction, and commissioning functions.
[bookmark: _Toc232597860]    The findings may also support senior management in developing organizational planning standards, schedule governance procedures, performance-reporting systems, and professional development programs. In addition, owners and contractors may use the results to improve tender planning, contractual milestone development, progress measurement, and schedule recovery decisions. Therefore, the study provides practical guidance that can contribute to reducing schedule overruns, improving resource efficiency, and strengthening project delivery performance within the Saudi Arabian EPC sector.    
1.3.3 Importance to the Kingdom of Saudi Arabia
    The Kingdom of Saudi Arabia is currently undertaking one of the world's largest portfolios of infrastructure and industrial development projects through Vision 2030. Delivering these strategic initiatives on schedule is essential for maximizing economic returns, attracting investment, and achieving long-term national development objectives.
    By identifying planning and scheduling practices that significantly influence project delays, this study provides evidence that may support organizations involved in delivering Vision 2030 projects. The findings can contribute to improving project management capabilities, enhancing execution performance, and supporting the successful implementation of national development programs.
    1.3.4 Importance to Professional Practice
[bookmark: _Toc232597861]    Beyond its academic contribution, this study offers practical insights that may assist organizations in strengthening project planning and scheduling capabilities. The findings may support the development of organizational standards, scheduling procedures, project control systems, and professional training programs aimed at improving project delivery performance.
    Furthermore, professional institutions, training providers, and practitioners may use the study's findings to identify the competencies required for effective planning and scheduling within complex EPC environments. Strengthening these competencies can contribute to improved project outcomes and support the continued advancement of project management practice within the Saudi Arabian construction and industrial sectors.
1.4 Study Objectives
    The primary purpose of this study is to examine how planning and scheduling practices influence project delays in Engineering, Procurement, and Construction (EPC) projects within the Kingdom of Saudi Arabia. To achieve this purpose, one overall objective and a series of specific objectives were established.
[bookmark: _Toc232597862]    1.4.1 Main Objective
    The main objective of this study is to investigate the influence of planning and scheduling practices on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.
[bookmark: _Toc232597863]    1.4.2 Specific Objectives
        To accomplish the main objective, the study seeks to achieve the following specific objectives:
1. To examine the influence of scope definition on project delays in EPC projects within the Kingdom of Saudi Arabia.
2. To evaluate the influence of baseline schedule development on project delays in EPC projects within the Kingdom of Saudi Arabia.
3. To assess the influence of resource planning on project delays in EPC projects within the Kingdom of Saudi Arabia.
4. To determine the influence of schedule integration on project delays in EPC projects within the Kingdom of Saudi Arabia.
5. To investigate the influence of schedule monitoring and control on project delays in EPC projects within the Kingdom of Saudi Arabia.
6. To identify which planning and scheduling practice has the strongest influence on project delays in Saudi Arabian EPC projects.
7. To propose practical recommendations for strengthening planning and scheduling practices to improve schedule performance and reduce project delays in EPC projects.
1.5 Research Questions
    This study seeks to examine the influence of planning and scheduling practices on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia. To achieve the study objectives, the following research questions were developed:
Main Research Question
    How do planning and scheduling practices influence project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia?
Specific Research Questions
1. How does scope definition influence project delays in EPC projects in the Kingdom of Saudi Arabia? 
2. How does baseline schedule development influence project delays in EPC projects in the Kingdom of Saudi Arabia? 
3. How does resource planning influence project delays in EPC projects in the Kingdom of Saudi Arabia? 
4. How does schedule integration influence project delays in EPC projects in the Kingdom of Saudi Arabia? 
5. How does schedule monitoring and control influence project delays in EPC projects in the Kingdom of Saudi Arabia? 
6. Which planning and scheduling practice has the greatest influence on project delays in Saudi Arabian EPC projects? 
7. What recommendations can be proposed to strengthen planning and scheduling practices and improve schedule performance in EPC projects within the Kingdom of Saudi Arabia?
1.6 Research Hypotheses
    Based on the study objectives, research questions, and the existing literature on project planning and scheduling, the following hypotheses were formulated to examine the influence of planning and scheduling practices on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.
[bookmark: _Toc232597866]    1.6.1 Main Hypothesis
H1: Planning and scheduling practices have a statistically significant influence on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.
   1.6.2 Sub-Hypotheses
[bookmark: _Toc232353029][bookmark: _Toc232597867]H1a: Scope definition has a statistically significant influence on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.
H1b: Baseline schedule development has a statistically significant influence on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.
H1c: Resource planning has a statistically significant influence on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.
H1d: Schedule integration has a statistically significant influence on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.
H1e: Schedule monitoring and control has a statistically significant influence on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.
[bookmark: _Toc232597868]1.7 Scope and Delimitations of the Study
[bookmark: _Toc232597870]    This study examines the influence of planning and scheduling practices on project delays in Engineering, Procurement, and Construction (EPC) projects within the Kingdom of Saudi Arabia. The research focuses specifically on five planning and scheduling dimensions: scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control. These dimensions serve as the independent variables, while project delays represent the dependent variable.
    The study adopts a quantitative research approach using a structured questionnaire to collect data from professionals involved in EPC projects across Saudi Arabia. The target population includes project managers, planning engineers, schedulers, project controls professionals, construction managers, engineering managers, procurement specialists, and other practitioners with direct experience in planning, scheduling, or managing EPC projects. Respondents were selected based on their professional involvement in the EPC industry to ensure that the data reflected practical experience and informed judgment.
    Geographically, the study is limited to EPC projects executed within the Kingdom of Saudi Arabia. Although the findings provide valuable insights into planning and scheduling practices in this context, they may not be fully generalizable to projects implemented in other countries or industries that operate under different regulatory, economic, or organizational conditions.
    The study also focuses exclusively on planning and scheduling practices as determinants of project delays. Other factors that may influence schedule performance—such as financial constraints, contractual disputes, political conditions, force majeure events, organizational culture, and technical design changes—are acknowledged in the literature but fall outside the scope of this research. Limiting the study to these five planning and scheduling dimensions allows for a more focused investigation of their individual and collective influence on project delays in Saudi Arabian EPC projects.
1.8 Limitations of the Study
    Although this study was carefully designed to examine the influence of planning and scheduling practices on project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia, several limitations should be acknowledged when interpreting the findings.
    First, the study employs a cross-sectional research design, with data collected at a single point in time. Consequently, the findings reflect respondents' perceptions during the period of data collection and may not capture changes in planning and scheduling practices or project performance over time.
    Second, the research relies on self-reported questionnaire data obtained from professionals working in the Saudi Arabian EPC industry. While the respondents possess relevant industry experience, their responses may be influenced by personal judgment, individual experience, or subjective interpretation despite efforts to design clear and unbiased survey questions.
    Third, the study focuses exclusively on EPC projects within the Kingdom of Saudi Arabia. Although this context is appropriate for addressing the research objectives, the findings may not be directly generalizable to projects executed in other countries or industries with different regulatory environments, organizational structures, or project delivery practices.
    Finally, the study examines only five planning and scheduling dimensions—scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control—as predictors of project delays. Other factors, including financial performance, contractual arrangements, leadership, stakeholder management, organizational culture, supply chain disruptions, and external economic or political conditions, may also affect project schedule performance but are beyond the scope of the present research. Future studies may incorporate these variables to provide a more comprehensive understanding of project delays.
1.9 Definition of Key Terms
    For the purpose of this study, the following terms are defined conceptually and operationally within the context of Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.
Engineering, Procurement, and Construction (EPC) Projects
    Engineering, Procurement, and Construction (EPC) projects refer to integrated project delivery arrangements in which a single contractor assumes responsibility for the engineering design, procurement of materials and equipment, construction, and commissioning of a facility until it is ready for handover to the client. In this study, EPC projects constitute the organizational context within which planning and scheduling practices and project delays are examined.
Planning and Scheduling Practices
    Planning and scheduling practices refer to the processes, techniques, and management activities used to define project scope, develop project schedules, allocate resources, integrate project activities, and monitor project progress throughout the project lifecycle. In this study, planning and scheduling practices represent the independent variable and are measured through five dimensions: scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control.
Scope Definition
    Scope definition is the process of clearly identifying project objectives, deliverables, work requirements, and project boundaries before execution begins. In this study, scope definition refers to the extent to which project scope is clearly established, documented, communicated, and controlled to support effective project execution.
Baseline Schedule Development
    Baseline schedule development refers to the preparation of the approved project schedule that establishes planned activity durations, logical relationships, milestones, and completion dates against which project performance is measured. In this study, it reflects the quality and realism of the initial project schedule used for planning and performance measurement.
Resource Planning
    Resource planning is the process of identifying, estimating, allocating, and managing the human resources, equipment, materials, and other assets required to complete project activities efficiently. In this study, resource planning refers to the effectiveness of resource allocation and coordination throughout project execution.
Schedule Integration
    Schedule integration refers to the coordination and alignment of engineering, procurement, construction, commissioning, and supporting project activities within a single integrated project schedule. In this study, it reflects the extent to which project activities are logically connected and coordinated to support effective schedule management.
Schedule Monitoring and Control
    Schedule monitoring and control refers to the continuous process of tracking project progress, comparing actual performance against the approved baseline schedule, identifying schedule variances, and implementing corrective actions when necessary. In this study, it represents the effectiveness of schedule performance measurement and control throughout project execution.
Project Delays
    Project delays refer to the failure to complete project activities or achieve project completion within the approved contractual or planned schedule. In this study, project delays represent the dependent variable and are assessed based on respondents' perceptions of schedule performance in EPC projects.
1.10 Organization of the Study
    This dissertation is organized into five chapters, each addressing a specific aspect of the research.
      Chapter One introduces the study by presenting the research background, problem statement, research objectives, research questions, hypotheses, significance of the study, scope, limitations, operational definitions, and the overall organization of the dissertation.
    Chapter Two reviews the relevant literature related to planning and scheduling practices and project delays in Engineering, Procurement, and Construction (EPC) projects. The chapter discusses the theoretical foundations, examines previous empirical studies, identifies gaps in the existing literature, and presents the conceptual framework that guides the study.
    Chapter Three describes the research methodology adopted in the study. It outlines the research philosophy, research design, target population, sampling procedures, data collection methods, measurement of variables, questionnaire development, validity and reliability assessments, ethical considerations, and the statistical techniques used to analyze the collected data.
    Chapter Four presents the results of the empirical analysis. It provides the demographic profile of the respondents, evaluates the reliability and validity of the measurement instrument, reports the descriptive and inferential statistical findings, tests the research hypotheses, and discusses the results in relation to previous studies and the research objectives.
    Chapter Five summarizes the major findings of the study, presents the conclusions, discusses the theoretical and practical implications of the results, offers recommendations for practitioners, identifies the study's limitations, and proposes directions for future research.





[bookmark: _Toc232597871]Chapter Two: Literature Review
[bookmark: _Toc232597872]2.1 Introduction
    The literature review provides the theoretical and empirical foundation for understanding how planning and scheduling practices influence project performance, particularly with respect to project delays. It enables researchers to examine established knowledge, evaluate existing evidence, identify areas of agreement and disagreement within the literature, and determine where further investigation is needed. Rather than simply summarizing previous studies, a literature review synthesizes existing knowledge to establish the context for the research problem and justify the proposed conceptual framework.
    Within the field of project management, planning and scheduling have consistently been identified as essential processes that contribute to successful project delivery. Their importance has increased as projects have become larger, more technically complex, and more dependent on multidisciplinary coordination. Effective planning establishes clear project objectives, defines the work required, allocates resources, and supports informed decision-making throughout the project lifecycle. Scheduling complements these activities by organizing project tasks into a logical sequence, establishing realistic timelines, and providing a basis for monitoring and controlling project progress. Collectively, these processes improve coordination among stakeholders and enhance the likelihood of delivering projects within approved schedule, cost, and quality objectives.
    The importance of planning and scheduling is particularly evident in Engineering, Procurement, and Construction (EPC) projects. Unlike conventional construction projects, EPC projects require continuous coordination between engineering, procurement, construction, and commissioning activities, each of which is closely interconnected. Delays or deficiencies in one phase frequently affect subsequent activities, making integrated planning and effective schedule management essential for maintaining project performance. As a result, weaknesses in planning and scheduling practices may lead to resource conflicts, coordination problems, schedule overruns, and increased project costs.
    These challenges have become increasingly relevant in the Kingdom of Saudi Arabia, where Vision 2030 has accelerated the implementation of large-scale infrastructure, industrial, transportation, mining, energy, and petrochemical projects. Although organizations have adopted advanced project management methodologies, digital planning tools, and internationally recognized standards, schedule delays remain a recurring concern across many major projects. Previous studies have repeatedly identified shortcomings in planning-related processes as important contributors to these delays, highlighting the need to examine planning and scheduling practices in greater depth within the Saudi Arabian EPC environment.
    Accordingly, this chapter reviews the literature relevant to the study by examining the theoretical foundations of planning and scheduling practices and their relationship with project delays. It begins with a discussion of planning and scheduling as core project management processes before examining the five dimensions investigated in this research: scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control. The chapter then reviews the concept of project delays, including their classifications, causes, and consequences, followed by an analysis of previous international and regional studies. Finally, it identifies the research gap and presents the conceptual framework that underpins the empirical investigation conducted in this study.
2.2 Planning and Scheduling Practices
[bookmark: _Toc232597873]    2.2.1 Introduction to Planning and Scheduling Practices
[bookmark: _Toc232597874]    Planning and scheduling constitute the foundation of effective project management because they establish the framework through which project objectives are translated into executable activities. Regardless of project size or industry, successful project delivery depends on the ability to define project scope, organize work logically, allocate resources efficiently, and monitor progress against predetermined objectives. Consequently, planning and scheduling are widely recognized as strategic management processes that directly influence project performance by reducing uncertainty, supporting informed decision-making, and improving coordination throughout the project lifecycle.
    The importance of planning and scheduling extends beyond the preparation of project documentation. Well-developed planning enables project teams to anticipate potential challenges, evaluate alternative execution strategies, allocate resources efficiently, and establish realistic performance expectations before construction activities begin. Scheduling complements these efforts by providing a structured mechanism for coordinating multiple work packages, monitoring progress against approved baselines, identifying emerging schedule deviations, and supporting timely corrective actions. Consequently, effective planning and scheduling improve both operational decision-making and overall project control.
    Project management literature consistently recognizes planning and scheduling as key determinants of project performance. Projects that begin with clearly defined objectives, realistic schedules, coordinated resources, and effective monitoring mechanisms are generally better positioned to achieve their intended outcomes. In contrast, inadequate planning frequently results in unclear scope, unrealistic activity durations, inefficient resource utilization, and poor coordination among project participants. These deficiencies often accumulate throughout project execution, increasing the likelihood of schedule overruns, cost escalation, reduced productivity, and contractual disputes.
    The significance of planning and scheduling becomes even more apparent within Engineering, Procurement, and Construction (EPC) projects because of the close interdependence between engineering, procurement, construction, and commissioning activities. Decisions made during one project phase frequently influence the performance of subsequent phases, making early planning and continuous schedule management essential for maintaining project continuity. Delays in engineering deliverables, procurement of long-lead materials, or construction sequencing may rapidly affect the overall project schedule if they are not identified and addressed through effective planning and monitoring processes.
    Advances in project management standards, scheduling software, and digital collaboration technologies have significantly enhanced organizations' ability to plan and control complex projects. Applications such as Primavera P6, Microsoft Project, Building Information Modeling (BIM), and integrated project management information systems enable project teams to develop more sophisticated schedules, improve resource coordination, evaluate alternative execution scenarios, and monitor project performance in real time. Nevertheless, technological capabilities alone cannot guarantee successful project delivery. Their effectiveness ultimately depends on the quality of planning processes, the accuracy of project information, and the competence of project teams responsible for implementing and maintaining project schedules.
    Within the context of Saudi Arabian EPC projects, effective planning and scheduling have become increasingly important as organizations deliver large-scale infrastructure, industrial, energy, and petrochemical projects under the objectives of Vision 2030. These projects involve multiple contractors, international suppliers, specialized engineering disciplines, and complex contractual arrangements, all of which require a high level of coordination throughout the project lifecycle. Consequently, strengthening planning and scheduling practices has become a strategic priority for organizations seeking to improve schedule performance and minimize project delays.
    Recognizing the multidimensional nature of planning and scheduling, this study examines the concept through five interrelated dimensions identified in the literature: scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control. These dimensions collectively represent the planning and scheduling practices investigated in this research and provide the analytical framework for examining their influence on project delays in Engineering, Procurement, and Construction (EPC) projects within the Kingdom of Saudi Arabia.
2.2.2 Scope Definition

    Having established the importance of planning and scheduling in project management, the following sections examine the key planning and scheduling dimensions that influence project performance and project delays. The discussion begins with scope definition, which provides the basis for all subsequent planning activities.
    Scope definition is widely recognized as one of the most critical activities performed during project planning because it establishes the boundaries of the project and provides a clear understanding of the work required to achieve the intended objectives. A well-defined project scope specifies the expected deliverables, technical requirements, assumptions, constraints, and responsibilities of the project team. By establishing these elements early in the project lifecycle, organizations create a common understanding among stakeholders and reduce uncertainty during project execution.
    Although scope definition is often viewed as an initial planning activity, its influence extends throughout the entire project lifecycle. Decisions made during scope definition affect project scheduling, budgeting, resource allocation, procurement planning, risk management, and performance monitoring. Consequently, deficiencies in defining project scope can create challenges that persist from project initiation through project completion, increasing the likelihood of schedule delays and cost overruns.
     Project management literature consistently emphasizes that clearly defined project scope contributes to improved project performance by reducing ambiguity and strengthening communication among stakeholders. When project objectives and deliverables are clearly documented, project teams are better positioned to estimate activity durations, allocate resources, establish logical work sequences, and develop realistic project schedules. In contrast, incomplete or poorly documented scope frequently results in misunderstandings, frequent design revisions, rework, uncontrolled scope changes, and conflicting stakeholder expectations, all of which adversely affect schedule performance.
    The importance of scope definition is particularly evident in Engineering, Procurement, and Construction (EPC) projects because these projects involve multiple organizations, specialized engineering disciplines, complex procurement activities, and highly integrated construction operations. Engineering deliverables serve as the basis for procurement and construction activities; therefore, uncertainties in project scope during the engineering stage often propagate throughout subsequent project phases. Changes to engineering requirements may require procurement modifications, construction resequencing, additional approvals, and contract adjustments, creating cumulative impacts on the overall project schedule.
    Another important aspect of scope definition is its relationship with scope management throughout project execution. While defining the project scope establishes the initial project boundaries, effective scope management ensures that proposed changes are evaluated, approved, documented, and communicated through formal change control procedures. This disciplined approach helps organizations distinguish between necessary project modifications and uncontrolled scope expansion, commonly referred to as scope creep. Numerous studies have associated uncontrolled scope growth with schedule slippage, increased project costs, productivity losses, and contractual disputes.
    Within the Saudi Arabian EPC industry, effective scope definition has become increasingly important due to the scale and complexity of projects undertaken as part of Vision 2030. Mega-projects typically involve numerous contractors, international suppliers, government agencies, and specialized consultants working simultaneously across multiple project phases. Under these conditions, even relatively small uncertainties in project scope may generate significant downstream effects on engineering, procurement, construction sequencing, and project completion dates. Accordingly, organizations increasingly recognize comprehensive scope definition as a prerequisite for effective planning and successful project delivery.
    Based on this discussion, scope definition represents a fundamental planning practice that influences the quality of subsequent planning and scheduling activities. Establishing a clear, complete, and well-communicated project scope enhances coordination, improves schedule realism, reduces uncertainty, and minimizes the potential for project delays. For this reason, scope definition is examined in the present study as one of the key planning and scheduling dimensions influencing project delays in Engineering, Procurement, and Construction (EPC) projects within the Kingdom of Saudi Arabia.
    Once the project scope has been clearly defined, the next critical step is the development of a realistic baseline schedule that serves as the benchmark for monitoring project performance throughout execution.
    2.2.3 Baseline Schedule Development
    Baseline schedule development is a fundamental component of project planning because it establishes the approved timetable against which project performance is monitored and evaluated throughout the project lifecycle. The baseline schedule translates the project execution strategy into a structured sequence of activities, milestones, durations, and logical relationships, providing a comprehensive roadmap for project implementation. Once approved, it serves as the reference point for measuring actual progress, identifying schedule deviations, and assessing the effectiveness of corrective actions.
    Developing a reliable baseline schedule requires more than assigning dates to project activities. It involves integrating information from scope definition, engineering requirements, procurement strategies, construction methodologies, resource availability, contractual milestones, and project risks into a realistic and achievable schedule. The quality of the baseline therefore depends on the accuracy of the planning information used during its preparation, the involvement of relevant stakeholders, and the application of sound scheduling principles. A schedule developed using incomplete information or unrealistic assumptions may provide an inaccurate representation of project requirements, making effective schedule control difficult during project execution.
    Project management literature consistently emphasizes that a realistic baseline schedule is essential for successful project delivery. A well-developed schedule facilitates coordination among project participants, supports effective resource allocation, enhances communication, and provides early visibility of potential scheduling conflicts. It also enables project teams to evaluate the impact of proposed changes, forecast future performance, and implement timely corrective actions when deviations occur. Consequently, the baseline schedule functions not only as a planning document but also as an important management tool that supports informed decision-making throughout the project lifecycle.
    Conversely, deficiencies in baseline schedule development can have significant consequences for project performance. Schedules prepared using overly optimistic activity durations, incomplete work breakdown structures, unrealistic productivity assumptions, or inaccurate logical relationships often fail to reflect actual project conditions. As execution progresses, these weaknesses may result in frequent schedule revisions, unreliable progress reporting, resource conflicts, and ineffective project control. Such deficiencies reduce management's ability to anticipate emerging problems and increase the likelihood of schedule overruns and cost escalation.
    The importance of baseline schedule development is particularly evident in Engineering, Procurement, and Construction (EPC) projects because project activities are highly interdependent. Engineering deliverables influence procurement activities, procurement determines material availability for construction, and construction progress directly affects commissioning and project handover. An error in the sequencing or timing of one phase can create cascading effects throughout the project schedule. Consequently, developing an integrated and realistic baseline schedule is essential for coordinating project activities and maintaining continuity across all project phases.
    The widespread adoption of advanced scheduling software, including Primavera P6 and Microsoft Project, has enhanced organizations' ability to prepare detailed and integrated baseline schedules. These systems support critical path analysis, resource loading, progress measurement, schedule forecasting, and scenario evaluation, enabling project teams to manage increasingly complex projects more effectively. However, scheduling software should be viewed as a decision-support tool rather than a substitute for sound planning practices. The accuracy and usefulness of any baseline schedule ultimately depend on the quality of the underlying project data, the competence of the planning team, and the effectiveness of the planning process itself.
    Within the context of Saudi Arabian EPC projects, the quality of baseline schedule development has become increasingly important due to the scale and complexity of projects undertaken under Vision 2030. Large infrastructure and industrial developments involve multiple contractors, international suppliers, specialized engineering disciplines, and demanding contractual milestones. Under such conditions, organizations require realistic baseline schedules that accurately reflect project scope, available resources, procurement lead times, and execution constraints. Developing such schedules improves coordination among stakeholders, strengthens schedule control, and enhances the organization's ability to deliver projects within the planned timeframe.
     Based on the existing literature, baseline schedule development represents a critical planning and scheduling practice that influences overall project performance. A comprehensive and realistic baseline schedule provides the foundation for effective monitoring, timely decision-making, and proactive schedule management, thereby reducing the likelihood of project delays. Accordingly, this study examines baseline schedule development as one of the key planning and scheduling dimensions affecting project delays in Engineering, Procurement, and Construction (EPC) projects within the Kingdom of Saudi Arabia.
    An effective schedule can only be achieved when the required resources are properly identified, allocated, and balanced throughout the project lifecycle.
[bookmark: _Toc232597875]    2.2.4 Resource Planning
    Resource planning is a fundamental component of project planning that ensures the human resources, equipment, materials, financial resources, and specialized services required for project execution are identified, allocated, and managed effectively throughout the project lifecycle. While project schedules establish when activities should be performed, resource planning determines whether the necessary resources will be available to complete those activities as planned. Consequently, effective resource planning supports realistic scheduling and enhances the organization's ability to achieve project objectives within the planned timeframe.
    The resource planning process begins during the early stages of project development by identifying the types and quantities of resources required for each project activity. These requirements are estimated based on project scope, technical specifications, construction methods, productivity assumptions, and contractual obligations. Once identified, resources must be allocated in a manner that balances project priorities, minimizes conflicts, and ensures that critical activities receive adequate support. Because resource availability often changes during project execution, resource planning is not a one-time exercise but a continuous management process that requires regular review and adjustment.
    The project management literature consistently identifies effective resource planning as a key contributor to project success. Appropriate resource allocation improves productivity, supports realistic schedule development, reduces idle time, and enhances coordination among project teams. It also enables organizations to anticipate resource shortages, evaluate alternative allocation strategies, and respond proactively to changing project conditions. Conversely, inadequate resource planning may result in labour shortages, equipment unavailability, delayed material deliveries, excessive workload, and inefficient resource utilization, all of which can negatively affect project performance.
    Resource planning becomes particularly challenging in Engineering, Procurement, and Construction (EPC) projects because multiple disciplines operate simultaneously while competing for limited resources. Engineering teams require specialized technical expertise, procurement activities depend on supplier capacity and long-lead equipment, and construction operations rely on the timely availability of skilled labour, construction materials, heavy equipment, and subcontractors. Any imbalance in resource allocation within one project phase may disrupt subsequent activities, creating delays that extend throughout the project lifecycle.
    In addition to supporting day-to-day project execution, effective resource planning plays an important role in schedule optimization. Modern scheduling techniques frequently incorporate resource loading, resource levelling, and resource smoothing to ensure that project schedules remain both achievable and efficient. These techniques help project teams identify periods of resource overutilization or underutilization, allowing adjustments to be made before execution problems arise. Integrating resource considerations into schedule development therefore contributes to more reliable project plans and improves the accuracy of project forecasts.
    Technological developments have further strengthened resource planning capabilities through advanced project management software and digital information systems. Applications such as Primavera P6, enterprise resource planning (ERP) systems, and Building Information Modeling (BIM) facilitate the integration of schedule information with resource availability, procurement status, and project progress. These technologies provide project managers with greater visibility into resource utilization and support more informed decision-making. Nevertheless, the effectiveness of these tools ultimately depends on accurate project data, realistic planning assumptions, and the ability of project teams to interpret and act upon the information provided.
    Within the Kingdom of Saudi Arabia, effective resource planning has become increasingly important as organizations execute large-scale EPC projects under Vision 2030. These projects frequently involve multinational workforces, international supply chains, specialized contractors, and extensive procurement activities. Coordinating these diverse resources requires comprehensive planning and continuous monitoring to ensure that engineering deliverables, procurement activities, material availability, and construction resources remain aligned with project schedules. Organizations that successfully integrate resource planning into their overall project management processes are therefore better positioned to reduce schedule disruptions and improve project delivery performance.
    Based on the literature, resource planning represents a critical planning and scheduling practice that directly influences schedule reliability and project performance. Effective resource planning supports realistic scheduling, strengthens coordination among project participants, and enables proactive management of resource-related risks, thereby reducing the likelihood of project delays. Accordingly, resource planning is examined in this study as one of the five key planning and scheduling dimensions influencing project delays in Engineering, Procurement, and Construction (EPC) projects within the Kingdom of Saudi Arabia.

    2.2.5 Schedule Integration
    Schedule integration is a critical planning and scheduling practice that ensures all project activities are coordinated within a unified and logically connected project schedule. Rather than treating engineering, procurement, construction, commissioning, and project support functions as independent workstreams, schedule integration aligns these activities into a comprehensive framework that reflects their interdependencies and sequencing. This integrated approach enables project teams to understand how progress or delays in one area may influence subsequent activities, thereby supporting more effective planning, coordination, and decision-making.
    The process of schedule integration begins during project planning by combining information from multiple project disciplines into a single master schedule. Engineering deliverables, procurement milestones, construction activities, testing, commissioning, and contractual obligations are linked through logical relationships that define the sequence of project execution. Developing this integrated schedule requires close collaboration among project stakeholders to ensure that dependencies, resource constraints, interface requirements, and project priorities are accurately represented. As a result, schedule integration enhances communication and promotes a shared understanding of project objectives across all participating organizations.
    Project management literature consistently identifies schedule integration as a key contributor to successful project delivery. An integrated schedule improves visibility across the project, allowing managers to evaluate the effects of proposed changes before they are implemented. It also supports more accurate forecasting, facilitates proactive risk management, and strengthens coordination among project participants. By providing a comprehensive view of project activities, schedule integration enables management to identify critical interfaces, monitor progress effectively, and implement corrective actions before localized problems affect overall project performance.
    In contrast, inadequate schedule integration frequently results in fragmented planning and poor coordination between project disciplines. Individual departments may develop schedules that are technically accurate within their own areas of responsibility but fail to account for dependencies on other functions. Such disconnects often lead to conflicting priorities, inefficient resource utilization, duplicated effort, and unrealistic expectations regarding project progress. As these coordination issues accumulate, organizations become more vulnerable to schedule delays, cost escalation, and contractual disputes.
    The importance of schedule integration is particularly evident in Engineering, Procurement, and Construction (EPC) projects, where activities are highly interdependent throughout the project lifecycle. Engineering documentation must be completed before procurement activities can proceed, procurement determines the availability of equipment and materials required for construction, and construction progress directly influences commissioning and project handover. Delays or changes occurring within one phase frequently generate cascading effects across subsequent project stages. Maintaining an integrated schedule therefore enables project teams to anticipate these interactions and implement timely responses that minimize disruption to overall project performance.
    Advances in digital project management technologies have significantly enhanced schedule integration capabilities. Software platforms such as Primavera P6, Building Information Modeling (BIM), enterprise project management systems, and digital collaboration platforms allow organizations to combine schedule data with engineering progress, procurement status, resource allocation, and construction performance. These technologies improve information sharing, support real-time progress monitoring, and facilitate data-driven decision-making. However, successful schedule integration depends not only on technological tools but also on effective communication, disciplined planning practices, and collaboration among project stakeholders.
    Within the Kingdom of Saudi Arabia, schedule integration has become increasingly important as organizations undertake large-scale EPC projects involving multiple contractors, international suppliers, government agencies, and specialized consultants. These projects require continuous coordination across numerous interfaces to ensure that engineering outputs, procurement activities, construction operations, and commissioning milestones remain aligned with project objectives. Organizations that maintain well-integrated project schedules are better equipped to manage complex interfaces, improve schedule reliability, and reduce the likelihood of project delays.
    Based on the literature, schedule integration represents a fundamental planning and scheduling practice that strengthens coordination across all project phases. By establishing clear relationships between project activities, improving communication among stakeholders, and supporting proactive schedule management, effective schedule integration contributes significantly to successful project delivery. Consequently, schedule integration is examined in this study as one of the five planning and scheduling dimensions influencing project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.
[bookmark: _Toc232597876][bookmark: _Toc232597877] 2.2.6 Schedule Monitoring and Control 
    Schedule monitoring and control is a continuous management process that involves measuring project progress, comparing actual performance with the approved baseline schedule, identifying schedule deviations, and implementing corrective actions to maintain project objectives. Unlike project planning, which establishes the intended course of project execution, schedule monitoring and control focuses on evaluating ongoing performance and ensuring that project activities remain aligned with the approved schedule throughout the project lifecycle. This process enables project teams to respond proactively to emerging issues before they develop into significant schedule delays.
     Effective schedule monitoring depends on the timely collection and analysis of accurate project performance data. Progress information is regularly compared against the baseline schedule to identify variances in activity completion, milestone achievement, resource utilization, and critical path performance. Through this systematic evaluation, project managers can assess whether the project is progressing as planned, determine the causes of schedule deviations, and initiate appropriate corrective or preventive actions. Continuous performance monitoring therefore strengthens managerial decision-making and enhances the organization's ability to maintain schedule reliability.
   Project management literature consistently recognizes schedule monitoring and control as one of the primary determinants of successful project delivery. Regular monitoring enables project teams to detect emerging risks, evaluate the effectiveness of mitigation strategies, improve communication among stakeholders, and maintain transparency regarding project performance. It also provides management with reliable information for forecasting project completion dates, assessing schedule recovery options, and supporting informed decision-making. Consequently, effective monitoring and control improve organizational responsiveness and reduce the likelihood of unexpected schedule overruns.

    Conversely, ineffective schedule monitoring limits an organization's ability to identify and address project issues in a timely manner. Delays in reporting project progress, inaccurate performance data, weak communication, or ineffective corrective actions may allow relatively minor scheduling problems to escalate into significant project disruptions. As deviations accumulate without appropriate intervention, organizations may experience increased rework, reduced productivity, contractual claims, and substantial schedule delays. These consequences highlight the importance of maintaining disciplined monitoring and control procedures throughout project execution.

    The effectiveness of schedule monitoring has been significantly enhanced through the adoption of modern project management technologies and performance measurement techniques. Applications such as Primavera P6, Microsoft Project, enterprise project management systems, and digital dashboards provide real-time visibility into project progress, critical path status, milestone achievement, and schedule forecasts. In addition, performance measurement approaches such as Earned Value Management (EVM) allow project teams to evaluate schedule performance objectively by integrating schedule and cost information. These tools strengthen project control by providing early warning indicators that support timely corrective action. However, their value depends on the quality of project data, the consistency of reporting practices, and the competence of project teams responsible for interpreting performance information.

    Within Engineering, Procurement, and Construction (EPC) projects, schedule monitoring and control are particularly important because project activities are highly interdependent and often involve multiple contractors, suppliers, consultants, and client organizations. Delays affecting engineering deliverables, procurement activities, material availability, construction progress, or commissioning may rapidly influence subsequent project phases. Continuous monitoring enables project teams to identify these interactions, evaluate their potential impact, and coordinate appropriate responses before they affect overall project completion.

    In the Kingdom of Saudi Arabia, the growing scale and complexity of Vision 2030 projects have further increased the importance of effective schedule monitoring and control. Major EPC projects frequently involve multinational project teams, extensive supply chains, demanding contractual milestones, and multiple stakeholder interfaces. Under these conditions, organizations require robust monitoring systems that provide accurate and timely information to support effective project governance. Strengthening schedule monitoring and control therefore contributes not only to improved schedule performance but also to enhanced accountability, stakeholder confidence, and successful project delivery.

    Based on the literature, schedule monitoring and control represent the final and most dynamic component of planning and scheduling practices. By continuously evaluating project performance, identifying deviations at an early stage, and facilitating timely corrective actions, effective monitoring and control strengthen project execution and reduce the likelihood of schedule overruns. Accordingly, this study examines schedule monitoring and control as one of the five planning and scheduling dimensions influencing project delays in Engineering, Procurement, and Construction (EPC) projects in the Kingdom of Saudi Arabia.

    While effective planning and scheduling practices provide the foundation for successful project execution, deficiencies in these practices often manifest as project delays during implementation. Consequently, understanding the concept, classification, causes, and consequences of project delays is essential for explaining how planning and scheduling practices influence overall project performance. The following section therefore examines project delays from both theoretical and practical perspectives before reviewing the empirical evidence presented in previous studies.

2.3 Project Delays
[bookmark: _Toc232597878]    2.3.1 Introduction to Project Delays
    Project delays remain one of the most persistent challenges affecting project performance across the construction and engineering industries. Regardless of project size or complexity, failure to complete project activities within the approved schedule can have significant operational, financial, and contractual consequences for all project stakeholders. Because time is one of the primary constraints in project management, delays are widely regarded as a key indicator of project performance and an important measure of project success.
    In project management, a project delay generally refers to the failure to complete project activities or achieve project completion within the time specified in the approved baseline schedule or contractual agreement. Delays may occur during any stage of the project lifecycle, including engineering, procurement, construction, commissioning, or project handover. Depending on their duration, timing, and underlying causes, delays may affect individual activities, critical milestones, or the overall project completion date.
    Although project delays are often measured by comparing planned and actual completion dates, they should not be viewed solely as scheduling problems. Delays frequently reflect broader weaknesses in project planning, coordination, communication, decision-making, resource management, and project control. Consequently, project delays are generally considered the cumulative result of multiple interacting factors rather than the consequence of a single isolated event.
    The complexity of Engineering, Procurement, and Construction (EPC) projects increases the likelihood that schedule deviations occurring in one project phase will influence subsequent activities. Engineering delays may postpone procurement activities, procurement disruptions may delay material availability for construction, and construction delays may affect testing, commissioning, and final project handover. Because these project phases are closely interconnected, relatively small schedule deviations may generate cascading effects that significantly influence overall project performance.
    Project delays also differ in their severity and impact. Some delays affect only individual work packages and can be absorbed without changing the overall project completion date. Others occur along the project's critical path, directly extending project duration and increasing both direct and indirect project costs. The ability to distinguish between these situations is essential for effective project control because it enables project teams to prioritize corrective actions and allocate resources where they will have the greatest impact.
    Within the Kingdom of Saudi Arabia, the importance of minimizing project delays has grown considerably with the implementation of Vision 2030. Large-scale infrastructure, industrial, transportation, mining, and energy projects involve substantial financial investment and are expected to achieve ambitious national development objectives within defined timeframes. Delays in these projects may postpone economic benefits, increase project costs, affect investor confidence, and disrupt broader development programs. Consequently, improving schedule performance has become a strategic objective for organizations responsible for delivering EPC projects across the Kingdom.
    Because project delays arise from the interaction of multiple technical, organizational, contractual, financial, and managerial factors, they continue to attract considerable attention within project management research. Numerous studies have attempted to identify the primary causes of delays and develop strategies to improve project performance. Among these factors, planning and scheduling practices have consistently been recognized as significant contributors to schedule performance, providing the theoretical basis for the present study. Accordingly, project delays are examined in this research as the dependent variable, representing the outcome influenced by the five planning and scheduling dimensions investigated in the conceptual framework.
[bookmark: _Toc232597879]    2.3.2 Types of Project Delays
    Project delays are not uniform in nature or impact. Their classification depends on several factors, including the party responsible for the delay, the extent to which the delay affects project completion, and the contractual implications arising from the event. Understanding these different categories enables project managers to evaluate schedule deviations more accurately, determine contractual responsibilities, and implement appropriate corrective measures. Consequently, the classification of project delays plays an important role in project control, claims management, and dispute resolution.
    One of the most widely accepted classifications distinguishes delays according to contractual responsibility. Under this approach, delays are generally categorized as excusable, non-excusable, and concurrent delays. Excusable delays arise from circumstances beyond the contractor's reasonable control, such as exceptionally adverse weather conditions, changes initiated by the client, unforeseen regulatory requirements, or force majeure events. Depending on the contractual provisions, these delays may entitle the contractor to an extension of time and, in some cases, additional compensation. In contrast, non-excusable delays result from factors within the contractor's control, including inadequate planning, poor resource management, insufficient supervision, or ineffective project coordination. Contractors are typically responsible for the consequences of such delays and may be exposed to contractual penalties or liquidated damages.
    Concurrent delays occur when two or more independent delay events take place during the same period and collectively influence project progress. These situations are particularly challenging because responsibility for the delay may be shared among multiple parties, making entitlement to time extensions or financial compensation difficult to determine. Resolving concurrent delay claims often requires detailed schedule analysis, careful examination of project records, and application of recognized delay analysis methodologies to establish the relative impact of each contributing event.
    Project delays may also be classified according to their effect on the overall project schedule. Critical delays directly affect activities located on the project's critical path and therefore extend the planned project completion date unless effective recovery measures are implemented. Because critical path activities have no available schedule float, any delay to these activities has an immediate impact on project completion. Conversely, non-critical delays affect activities that possess available float and therefore do not necessarily delay the overall project completion date unless the available float is exhausted. Distinguishing between critical and non-critical delays enables project teams to prioritize corrective actions and allocate resources more effectively.
    Another useful classification distinguishes delays according to their duration and recoverability. Compensable delays are those for which the contractor may be entitled to financial reimbursement because the delay resulted from actions or omissions attributable to the client or another responsible party. Non-compensable delays, although potentially excusable, generally entitle the contractor only to additional time rather than financial compensation. In some situations, project teams may recover lost time through schedule compression techniques such as fast-tracking or crashing. However, these recovery strategies often increase project costs and introduce additional execution risks, requiring careful evaluation before implementation.
    Within Engineering, Procurement, and Construction (EPC) projects, several delay categories frequently occur simultaneously because of the strong interdependence between project phases. Engineering revisions may delay procurement activities, procurement disruptions may postpone material deliveries, and construction delays may affect commissioning and final project handover. As a result, project teams must evaluate delay events not only individually but also in terms of their cumulative effect on the integrated project schedule. This systems perspective is particularly important in complex EPC environments, where interactions among project disciplines often determine the overall impact of schedule deviations.
    In the Kingdom of Saudi Arabia, the rapid growth of large-scale infrastructure and industrial developments has increased the importance of accurately identifying and classifying project delays. Clear classification supports fair contract administration, facilitates effective claims management, and enables project stakeholders to implement appropriate corrective measures before schedule deviations escalate into significant project disruptions. Accordingly, understanding the different types of project delays provides an essential foundation for improving schedule management and reducing project risks within Saudi Arabian EPC projects.
    2.3.3 Causes of Project Delays
    Project delays rarely result from a single isolated event. Instead, they usually emerge from the interaction of multiple technical, managerial, organizational, financial, contractual, and external factors that collectively influence project performance. The complexity of modern Engineering, Procurement, and Construction (EPC) projects further increases this interaction because decisions made during one project phase frequently affect subsequent activities. Consequently, understanding the causes of project delays requires a comprehensive perspective that recognizes the interdependence of project management processes rather than attributing delays to individual events alone.
    The project management literature identifies numerous factors that contribute to schedule overruns. Although individual studies differ according to project type, geographical location, and research methodology, there is broad agreement that ineffective project planning and weak management practices consistently rank among the most significant contributors to project delays. These deficiencies often affect project execution from its earliest stages, reducing the effectiveness of subsequent scheduling, resource allocation, procurement, and project control activities.
    One frequently cited source of project delays is inadequate project scope definition. When project objectives, technical requirements, or deliverables are not clearly established during the planning stage, project teams often encounter misunderstandings, design revisions, scope changes, and rework during execution. These issues increase uncertainty, disrupt planned work sequences, and require additional resources, ultimately extending project duration. Effective scope definition therefore provides a stable foundation upon which realistic schedules and coordinated project execution can be developed.
    Another major contributor to schedule overruns is the development of unrealistic or poorly prepared baseline schedules. Schedules based on inaccurate activity durations, incomplete work breakdown structures, weak logical relationships, or overly optimistic planning assumptions frequently fail to reflect actual project conditions. As execution progresses, these shortcomings reduce the reliability of project forecasts, complicate progress monitoring, and increase the need for repeated schedule revisions. Consequently, the quality of the baseline schedule has a direct influence on an organization's ability to manage project performance effectively.
    Resource-related challenges also represent a significant cause of project delays. Shortages of skilled labour, insufficient equipment, delayed material deliveries, limited supplier capacity, and inefficient resource allocation frequently disrupt planned project activities. These problems are particularly evident in large EPC projects, where multiple disciplines compete simultaneously for specialized personnel, construction equipment, and procurement resources. Without effective resource planning, even well-developed schedules may become difficult to implement successfully.
    The literature further highlights the importance of schedule integration in reducing project delays. EPC projects require continuous coordination among engineering, procurement, construction, commissioning, contractors, suppliers, consultants, and client organizations. Weak integration between these project participants often results in communication failures, conflicting priorities, interface problems, duplicated effort, and delays in decision-making. Because project activities are highly interdependent, ineffective coordination within one discipline may rapidly influence overall project performance.
    Another factor consistently associated with project delays is inadequate schedule monitoring and control. Even projects that begin with comprehensive planning may experience significant schedule overruns if project progress is not monitored effectively or corrective actions are delayed. Regular performance measurement, timely reporting, accurate progress assessment, and proactive decision-making enable organizations to identify schedule deviations early and implement recovery strategies before project delays become critical. Conversely, weak monitoring practices reduce management's ability to respond effectively to emerging project risks.
    Beyond planning and scheduling practices, previous studies have identified several additional factors that influence project delays. These include financial constraints, delayed client decisions, contractual disputes, design changes, regulatory approvals, supply chain disruptions, adverse weather conditions, political instability, and unforeseen external events. While these factors undoubtedly influence project performance, their relative importance varies across industries and project environments. Accordingly, the present study focuses specifically on planning and scheduling practices because they represent management processes that organizations can directly improve to enhance schedule performance.
    Within the Kingdom of Saudi Arabia, the causes of project delays are influenced by the scale and complexity of ongoing national development initiatives. Vision 2030 projects frequently involve multinational contractors, international procurement networks, specialized engineering organizations, and demanding project schedules. Under these conditions, weaknesses in planning, coordination, resource management, and project control may generate substantial schedule impacts across multiple project phases. Consequently, strengthening planning and scheduling practices has become increasingly important for improving project delivery performance within Saudi Arabian EPC projects.
    Overall, the literature suggests that project delays should not be viewed as the consequence of isolated operational problems but rather as the outcome of interconnected management processes. Among these processes, planning and scheduling practices consistently emerge as critical determinants of schedule performance because they influence project scope, schedule realism, resource utilization, stakeholder coordination, and project control. This evidence provides the theoretical justification for examining scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control as the principal independent variables influencing project delays in the present study.
[bookmark: _Toc232597887]2.3.4 Effects of Project Delays on Project Performance
    Project delays have far-reaching consequences that extend beyond the inability to complete a project within its planned schedule. In Engineering, Procurement, and Construction (EPC) projects, schedule overruns often trigger a series of operational, financial, contractual, and organizational impacts that influence project stakeholders throughout the project lifecycle. Because project activities are highly interconnected, delays affecting one phase frequently propagate to subsequent activities, increasing both the complexity and the overall cost of project execution.
    One of the most immediate consequences of project delays is cost escalation. Extended project durations increase direct costs associated with labour, equipment, site supervision, temporary facilities, and project administration. In addition, organizations may incur higher indirect costs resulting from prolonged overhead expenses, inflation, equipment standby, and reduced productivity. These financial impacts often become more pronounced in large EPC projects, where even relatively small schedule extensions can generate substantial additional expenditures due to the scale and complexity of project operations.
    Project delays also reduce operational efficiency by disrupting planned work sequences and resource utilization. When scheduled activities cannot proceed as planned, project teams frequently experience idle labour, equipment downtime, material storage issues, and inefficient resource allocation. Recovery efforts, including overtime work, additional staffing, fast-tracking, or schedule compression, may help reduce schedule slippage but often increase project costs and introduce additional execution risks. Consequently, delayed projects generally operate less efficiently than projects completed according to the approved schedule.
    Another significant consequence of project delays is the increased likelihood of contractual disputes and claims. Delays frequently generate disagreements regarding responsibility for schedule overruns, entitlement to extensions of time, financial compensation, and the application of liquidated damages. Resolving these disputes may require detailed schedule analysis, contractual interpretation, negotiation, mediation, arbitration, or litigation. Such processes consume considerable time and resources while potentially damaging long-term relationships among project owners, contractors, consultants, and suppliers.
    Beyond financial and contractual implications, project delays may adversely affect stakeholder confidence and organizational reputation. Clients expect projects to be completed within agreed schedules, budgets, and quality requirements. Persistent schedule overruns may reduce client satisfaction, weaken public confidence, and negatively influence an organization's ability to secure future contracts. For contractors and consultants, a history of delayed project delivery may affect competitive positioning, professional credibility, and long-term business opportunities.
    The consequences of project delays are particularly significant in Engineering, Procurement, and Construction (EPC) projects because delays occurring during engineering, procurement, or construction frequently postpone testing, commissioning, and facility handover. Such delays may defer production start-up, postpone revenue generation, interrupt supply chains, and delay the realization of strategic business objectives. As a result, the impact of schedule overruns often extends well beyond the construction phase and continues throughout the operational life of the completed facility.
    Within the Kingdom of Saudi Arabia, minimizing project delays has become increasingly important as the country continues to implement major infrastructure, industrial, transportation, mining, and energy projects under Vision 2030. Delays in these strategic initiatives may postpone the delivery of essential public services, increase project expenditures, delay economic returns, and affect the timely achievement of national development objectives. Consequently, improving schedule performance is not only an organizational priority but also a matter of national economic significance.
    The literature therefore suggests that reducing project delays generates benefits that extend beyond individual project performance. Effective planning and scheduling contribute to improved resource utilization, stronger stakeholder relationships, better financial performance, enhanced organizational reputation, and more successful project delivery. These broader organizational and economic benefits further reinforce the importance of investigating planning and scheduling practices as key determinants of project delays in Saudi Arabian EPC projects
    The theoretical discussion presented in the previous sections establishes the conceptual relationship between planning and scheduling practices and project delays. However, theoretical arguments alone are insufficient to explain how these relationships have been observed in practice. Therefore, the following section reviews previous empirical studies to examine how researchers have investigated these relationships in different countries and project environments, with particular emphasis on the Saudi Arabian construction industry.
[bookmark: _Toc232597893]2.4 Review of Previous Empirical Studies

[bookmark: _Toc232597894]    2.4.1 Introduction
    Previous empirical studies provide an important foundation for understanding how planning and scheduling practices influence project performance and project delays. Examining empirical evidence enables researchers to evaluate how theoretical concepts have been tested in different industries, countries, and project environments, while identifying consistent findings, conflicting results, and areas that require further investigation. Such a review also helps establish the context for the current study and demonstrates how it builds upon existing knowledge.
    Research on project delays has expanded considerably over the past two decades, with studies examining a wide range of technical, managerial, organizational, contractual, and external factors that influence project performance. Although many researchers have concluded that effective planning and scheduling contribute to successful project delivery, differences remain regarding the relative importance of individual planning dimensions and the extent to which these practices influence schedule performance. These variations are often attributed to differences in project type, organizational context, research methodology, and geographical setting.
    To provide a clear and systematic review, the empirical literature is organized into two categories. The first examines international studies conducted in countries outside the Kingdom of Saudi Arabia, while the second reviews studies undertaken within the Saudi Arabian context. This structure enables a comparison of findings across different project environments and helps identify the research gap addressed by the present study. The section concludes with a synthesis of the reviewed literature, highlighting the major findings, inconsistencies, and opportunities for further research.


2.4.2 International Empirical Studies
        Doloi et al. (2012) investigated the factors influencing project delays in the Indian construction industry using a quantitative survey administered to project owners, consultants, and contractors. The study employed statistical analyses to examine the relationship between managerial, technical, financial, and planning-related factors and project schedule performance. The findings revealed that inadequate planning, ineffective project management, poor coordination among project participants, and delays in decision-making were among the most significant contributors to project delays. The authors emphasized that comprehensive planning and continuous project monitoring throughout the project life cycle were essential for improving schedule performance and reducing delays.
    The findings of Doloi et al. (2012) support the argument that planning and scheduling practices play a central role in project success. However, the study primarily focused on identifying broad managerial and organizational factors affecting project delays rather than examining specific planning and scheduling dimensions individually. Consequently, the study provides valuable empirical evidence supporting the importance of project planning while highlighting the need for further research investigating individual planning dimensions, as undertaken in the present study.
    Olawale and Sun (2010) examined the factors affecting time and cost overruns in construction projects in the United Kingdom. Using a questionnaire survey administered to experienced construction professionals, the study investigated the effectiveness of various project control measures in managing schedule and cost performance. The findings indicated that unrealistic project schedules, inadequate planning, frequent design changes, ineffective communication, and delays in decision-making were among the primary causes of project overruns. The authors further reported that proactive planning, continuous schedule monitoring, effective communication, and timely corrective actions significantly improved project performance and reduced the likelihood of delays.
    The study provides strong empirical evidence that planning and scheduling should not be viewed as one-time activities performed during project initiation but rather as continuous management processes throughout the project life cycle. Nevertheless, the research focused primarily on project control strategies for managing time and cost overruns and did not evaluate the individual contribution of specific planning and scheduling dimensions. Therefore, while the findings reinforce the importance of effective project planning, they also support the need for a more comprehensive framework that examines the influence of multiple planning and scheduling practices on project delays, as proposed in the present study.
    Aibinu and Jagboro (2002) investigated the causes and effects of construction delays in Nigeria through a survey of contractors, consultants, and project owners involved in building projects. The study aimed to identify the major factors contributing to project delays and to assess their impact on overall project performance. The findings revealed that inadequate planning, poor project management, financial difficulties, ineffective communication, and delays in decision-making were among the principal causes of schedule overruns. The researchers further observed that project delays frequently resulted in cost escalation, productivity losses, contractual disputes, reduced client satisfaction, and diminished project quality.
    The study demonstrated that planning deficiencies have consequences extending beyond schedule performance, affecting the overall success of construction projects. However, the research primarily concentrated on identifying and ranking delay factors rather than examining the individual contribution of specific planning and scheduling practices. Consequently, while the findings provide further empirical support for the importance of effective planning, they also highlight the need for studies that investigate how distinct planning dimensions influence project delays. The present study addresses this gap by examining the effects of scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control within a unified conceptual framework.
    Kikwasi (2013) examined the causes and effects of delays in construction projects in Tanzania through a questionnaire survey involving contractors, consultants, and clients. The study sought to identify the critical factors contributing to schedule overruns and evaluate their impact on project performance. The findings indicated that inadequate planning, poor resource management, ineffective coordination among project stakeholders, and financial constraints were among the most significant causes of project delays. The study also found that delays frequently resulted in cost overruns, disputes among project participants, reduced productivity, and lower client satisfaction.
    The findings reinforce the importance of effective planning and project coordination in achieving successful project delivery. However, similar to many previous studies, the research concentrated on identifying and ranking delay factors rather than evaluating the influence of individual planning and scheduling practices. Consequently, the study provides further empirical support for the relationship between planning deficiencies and project delays while highlighting the need for research that systematically investigates the contribution of specific planning dimensions. The present study addresses this need by examining the influence of scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control on project delays within Saudi Arabian EPC projects.

[bookmark: _Toc232597895] 2.4.3 Empirical Studies Conducted in Saudi Arabia
    Assaf and Al-Hejji (2006) conducted one of the earliest and most influential empirical investigations into the causes of delays in large construction projects in the Kingdom of Saudi Arabia. The study collected data through a structured questionnaire distributed to owners, consultants, and contractors involved in major construction projects. Using statistical analysis, the researchers identified seventy-three factors contributing to project delays, which were classified into owner-related, contractor-related, consultant-related, labor-related, material-related, equipment-related, and external factors.
    The findings revealed that inadequate planning and scheduling, frequent change orders, delays in approving design documents, slow decision-making, payment delays, and poor coordination among project participants were among the most significant contributors to schedule overruns. The study emphasized that many delay factors originated during the planning stage and continued to affect project execution due to insufficient project controls and ineffective coordination between stakeholders.
    The research made a substantial contribution to understanding project delays within the Saudi construction industry and has become one of the most frequently cited studies in this field. However, its primary objective was to identify and rank delay factors rather than to examine the influence of specific planning and scheduling dimensions on project performance. Furthermore, the study considered planning as one of many delay factors instead of investigating planning practices through a comprehensive analytical framework. Therefore, while the findings strongly support the importance of effective planning in reducing project delays, they also demonstrate the need for further research examining how individual planning and scheduling practices influence project delays in Saudi Arabian EPC projects. The present study addresses this gap by evaluating five interrelated planning and scheduling dimensions within a single conceptual model.
    Albogamy, Scott, and Dawood (2012) investigated the critical factors contributing to delays in public construction projects in the Kingdom of Saudi Arabia. The study employed a quantitative research approach using structured questionnaires distributed to contractors, consultants, and project owners. Statistical analyses were conducted to identify the most significant causes of schedule overruns and to assess their relative importance from the perspectives of different project stakeholders.
    The findings indicated that ineffective project planning, inadequate scheduling practices, frequent design modifications, poor communication among project participants, delays in decision-making, and insufficient coordination were among the principal factors contributing to project delays. The researchers also emphasized that organizational and managerial deficiencies significantly affected project performance and recommended strengthening planning processes, improving stakeholder coordination, and implementing more effective project control systems to reduce schedule overruns.
    The study provides valuable empirical evidence supporting the importance of planning and project management practices within the Saudi construction industry. However, its primary objective was to identify and prioritize delay factors rather than to evaluate the individual influence of specific planning and scheduling dimensions on project delays. Furthermore, the research focused mainly on public construction projects and did not specifically address the unique characteristics of Engineering, Procurement, and Construction (EPC) projects. Consequently, the findings reinforce the importance of effective planning while highlighting the need for research that examines the combined influence of multiple planning and scheduling practices within the Saudi Arabian EPC sector. The present study addresses this gap by developing and testing an integrated framework comprising scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control.
    Alzara et al. (2016) investigated the major causes of delays in public construction projects in Saudi Arabia through a university campus case study and compared the identified delay factors with those reported in the existing Saudi construction literature. The study adopted a case study methodology supported by interviews with project personnel and a comprehensive review of previous research to identify recurring delay factors and evaluate potential strategies for improving project performance.
    The findings revealed that many of the delay factors identified in the case study were consistent with those reported in earlier Saudi construction research. The most common factors included ineffective planning and scheduling, poor communication among project participants, design changes, delayed decision-making, and inadequate coordination during project execution. Based on these findings, the authors proposed the implementation of the Performance Information Procurement System (PIPS) as a management approach to improve project planning, enhance accountability, and reduce schedule delays.
    The study contributes to the Saudi construction literature by demonstrating that project delays are often associated with recurring management and planning deficiencies rather than isolated technical problems. However, the research focused primarily on evaluating an alternative procurement and project management approach through a single case study, limiting the generalizability of its findings across different project types. In addition, the study did not empirically examine the individual effects of specific planning and scheduling dimensions on project delays. Therefore, while the findings reinforce the importance of effective planning and project management, they also support the need for broader empirical research that quantitatively evaluates the influence of multiple planning and scheduling practices on project delays in Saudi Arabian EPC projects. The present study addresses this need by statistically examining five planning and scheduling dimensions within an integrated conceptual framework.
2.4.4 Synthesis of Previous Empirical Studies
    The review of previous empirical studies demonstrates a strong consensus that effective planning and scheduling practices are fundamental to successful project delivery and the reduction of project delays. Across different countries and construction environments, researchers consistently identified inadequate planning, unrealistic scheduling, poor coordination among project stakeholders, ineffective resource management, and weak project monitoring as major contributors to schedule overruns. Despite differences in geographical location and project characteristics, the reviewed studies collectively emphasize that planning-related deficiencies negatively affect project time performance and overall project success.
    Although the reviewed studies reached similar conclusions regarding the importance of planning and scheduling, they differed in their research objectives and analytical approaches. Most international and Saudi Arabian studies concentrated on identifying and ranking the causes of project delays, while relatively few attempted to examine the direct influence of individual planning and scheduling dimensions on project performance using an integrated analytical framework. Consequently, existing research provides substantial evidence regarding what causes project delays but offers comparatively limited understanding of how specific planning and scheduling practices contribute to reducing those delays.
    Another important observation is that many previous studies investigated construction projects in general without distinguishing between different project delivery methods. Engineering, Procurement, and Construction (EPC) projects involve a higher level of integration between engineering, procurement, construction, and commissioning activities than conventional construction projects. As a result, planning and scheduling practices in EPC projects are considerably more complex and require stronger coordination, resource integration, and continuous schedule control. Despite these unique characteristics, empirical evidence focusing specifically on planning and scheduling practices within Saudi Arabian EPC projects remains limited.
    Furthermore, the literature indicates that planning and scheduling should not be viewed as isolated activities performed only during project initiation. Instead, successful project delivery depends on the continuous integration of scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control throughout the project life cycle. However, previous studies have generally examined these elements independently or considered them as part of broader delay factors rather than evaluating their combined influence within a unified conceptual model.
    Based on the reviewed literature, a clear research gap emerges. While previous studies have established that planning and scheduling are essential for improving project performance, limited empirical research has simultaneously examined the influence of multiple planning and scheduling dimensions on project delays within the context of Saudi Arabian EPC projects. Therefore, the present study addresses this gap by developing and empirically testing an integrated conceptual framework that evaluates the effects of scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control on project delays. This approach extends the existing body of knowledge by moving beyond the identification of delay factors toward explaining the relationship between planning and scheduling practices and project delay performance in Saudi Arabian EPC projects.
    The review of previous empirical studies demonstrates considerable progress in understanding the causes of project delays and the importance of planning and scheduling practices. Nevertheless, careful analysis of the existing literature reveals several conceptual, methodological, and contextual limitations that justify further investigation. These limitations form the basis of the research gap presented in the following section.
[bookmark: _Toc232597896]2.5 Research Gap
[bookmark: _Toc232597898]    The review of previous empirical studies demonstrates that planning and scheduling practices have long been recognized as important determinants of project performance and project delays. International and Saudi Arabian studies consistently identify ineffective planning, unrealistic scheduling, inadequate coordination, poor resource management, and weak project controls as major contributors to schedule overruns. Despite this broad agreement, several important gaps remain within the existing body of knowledge.
    First, the majority of previous studies have focused primarily on identifying and ranking the causes of project delays rather than examining the direct relationship between planning and scheduling practices and project delay performance. Consequently, while the literature provides substantial evidence regarding the existence of delay factors, it offers comparatively limited understanding of how specific planning and scheduling practices contribute to reducing project delays.
    Second, most previous studies have examined planning-related factors individually or as part of broader project management variables. Very few studies have investigated the combined influence of multiple planning and scheduling dimensions within a single integrated analytical framework. As a result, the relative contribution of key planning practices, including scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control, remains insufficiently understood.
    Third, although several studies have investigated project delays within the Saudi construction industry, relatively limited empirical research has focused specifically on Engineering, Procurement, and Construction (EPC) projects. EPC projects differ from conventional construction projects because they require a high level of integration among engineering, procurement, construction, and commissioning activities. These characteristics create additional planning and scheduling challenges that are not adequately addressed in studies of general construction projects.
    Finally, many previous investigations have concentrated on identifying delay factors without developing or statistically validating an integrated conceptual framework capable of explaining the relationship between planning and scheduling practices and project delays. Consequently, there remains a need for empirical research that simultaneously examines multiple planning dimensions within the context of Saudi Arabian EPC projects using a structured quantitative approach.
    The present study addresses these gaps by developing and empirically testing an integrated conceptual framework that evaluates the influence of five planning and scheduling dimensions—scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control—on project delays in Engineering, Procurement, and Construction projects in the Kingdom of Saudi Arabia. In doing so, the study contributes to both the academic literature and professional practice by providing a more comprehensive understanding of how planning and scheduling practices influence project delay performance.
2.6 Conceptual Framework
[bookmark: _Toc232360349]    The conceptual framework provides the theoretical structure that guides the present study by illustrating the relationships between the independent and dependent variables. It was developed based on the synthesis of the literature reviewed in this chapter, which consistently identifies planning and scheduling practices as fundamental determinants of project performance. The framework reflects the proposition that improvements in key planning and scheduling processes contribute to reducing project delays in Engineering, Procurement, and Construction (EPC) projects.
    The framework identifies planning and scheduling practices as the independent variable, represented by five interrelated dimensions: scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control. These dimensions were selected because they consistently emerged in the literature as critical components of effective project planning and execution. Although each dimension contributes independently to project performance, they also operate collectively as an integrated management system that supports project coordination, decision-making, and schedule control throughout the project lifecycle.
    The dependent variable in this study is project delays, which refers to the extent to which project activities or overall project completion deviate from the approved project schedule. As discussed in the preceding sections, project delays are influenced by multiple organizational, technical, and managerial factors. However, this study focuses specifically on planning and scheduling practices because they represent internal management processes that organizations can strengthen through improved planning procedures, professional competence, standardized practices, and effective project governance.
    The proposed framework assumes that improvements in scope definition provide greater clarity regarding project objectives and deliverables, thereby reducing uncertainty during execution. A realistic baseline schedule establishes an achievable timetable against which project performance can be monitored. Effective resource planning improves the allocation and utilization of human resources, equipment, and materials required for project execution. Schedule integration strengthens coordination among engineering, procurement, construction, and commissioning activities, while schedule monitoring and control enable project teams to identify schedule deviations promptly and implement corrective actions before they significantly affect project performance. Collectively, these planning and scheduling practices are expected to reduce the likelihood and severity of project delays.
    Based on these theoretical relationships, the conceptual framework proposes that each planning and scheduling dimension has a direct influence on project delays. These proposed relationships form the basis of the research objectives, research questions, hypotheses, questionnaire design, and statistical analyses presented in the subsequent chapters. The framework therefore serves as the foundation for the empirical investigation undertaken in this study.
Figure 2.1: Conceptual Framework of the Study[image: ]
Source: Developed by the Researcher (2026)
[bookmark: _Toc232597899]2.7 Chapter Summary
    This chapter reviewed the theoretical and empirical literature relevant to planning and scheduling practices and project delays in Engineering, Procurement, and Construction (EPC) projects. The discussion began by examining the concepts of planning and scheduling before reviewing the five planning and scheduling dimensions investigated in this study: scope definition, baseline schedule development, resource planning, schedule integration, and schedule monitoring and control. The chapter then examined the concept of project delays, including their classifications, principal causes, and organizational consequences.
    The review of previous empirical studies demonstrated broad agreement regarding the importance of planning and scheduling in improving project performance while also revealing differences in the relative importance assigned to individual planning dimensions. Furthermore, the literature identified several limitations, including the tendency to examine planning-related variables independently, the limited number of studies focusing on Saudi Arabian EPC projects, and the need for more integrated analytical models that evaluate multiple planning and scheduling dimensions simultaneously.
    Drawing upon these findings, the chapter identified the research gap addressed by the present study and developed a conceptual framework linking five planning and scheduling dimensions to project delays. This framework establishes the theoretical basis for the hypotheses presented in Chapter One and provides the foundation for the research methodology described in the following chapter.
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