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Chapter One: Introduction and Theoretical Framework
This study examines the challenges in cost estimation for infrastructure projects in Saudi Arabia, with a focus on how outdated pricing models, insufficient stakeholder engagement, and inadequate risk management contribute to inefficiencies. Through case studies and real-life scenarios, the research identifies practical risk mitigation strategies and solutions to improve project outcomes. Recommendations align with Saudi Arabia’s Vision 2030, emphasizing project efficiency, stakeholder satisfaction, and financial sustainability.
Theoretical Framework:
1. Defining Key Concepts
Cost Estimation: Cost estimation involves predicting the resources, time, and financial investment required to complete a project. This includes detailed calculations and modeling to ensure projects are delivered within budget and scope.
Infrastructure Projects: These refer to large-scale public works that include transportation, utilities, and energy projects vital for economic development.
Challenges in Cost Estimation: Challenges arise from inaccurate pricing models, stakeholder exclusions, and limited risk management practices.
2. Risk Overview
Risk Definition: A risk is an uncertain event or condition that, if it occurs, can have a positive or negative impact on project objectives.
Types of Risks:
· Financial Risks: Budget overruns, inflation, and price volatility.
· Operational Risks: Delays, resource shortages, and design flaws.
· External Risks: Regulatory changes, natural disasters, and market instability.
Classification of Risks by Project Type:
· Transportation Projects: Typically face delays due to procurement and weather conditions.
· Energy Projects: More susceptible to equipment and material price volatility.
Sources of Risk:
· Internal sources such as design errors and mismanagement.
· External sources like legal challenges and geopolitical factors.
3. Steps in Risk Management:
· Risk Identification: Determining potential events that may disrupt the project.
· Risk Analysis: Evaluating the likelihood and impact of risks using qualitative and quantitative methods.
· Risk Response Planning: Developing strategies to mitigate, transfer, accept, or avoid risks.
· Risk Monitoring and Control: Continuously tracking and updating risk responses throughout the project lifecycle.






Chapter Two: Review of Related Studies
The literature review explores various studies to contextualize the challenges and innovations in cost estimation within Saudi Arabian infrastructure projects.

1. Outdated Pricing Systems
· A study by Al-Omran (2020) showed that reliance on outdated databases led to consistent cost overruns in urban development projects in Riyadh. For example, a metro expansion exceeded its budget by 25% due to inaccuracies in steel price forecasts.
2. Stakeholder Engagement
· Research by Bader and Fahd (2019) emphasized the importance of early stakeholder involvement. A smart city project in Jeddah reported an 18% reduction in delays when collaborative planning workshops were implemented.
3. Risk Management Techniques
· A comparative analysis by Kamal et al. (2021) highlighted Monte Carlo simulations and parametric models as effective tools for reducing uncertainty in cost estimation.
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