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1. Abstract

This research investigates the persistent challenges associated with cost estimation in Saudi Arabia’s large scale infrastructure projects. Issues such as outdated pricing systems, insufficient stakeholder involvement, and lack of robust risk management practices are analyzed. Through real life examples and practical scenarios, the paper discusses risk mitigation strategies and interdependent factors influencing accurate cost estimation. Proposed solutions aim to align project management practices with Saudi Arabia’s Vision 2030 objectives, enhancing project efficiency, stakeholder satisfaction, and financial outcomes.

2. Introduction

2.1 Research Problem

Cost estimation is integral to the successful execution of projects. However, in Saudi Arabia, infrastructure projects frequently suffer from cost overruns, schedule delays, and unaccounted risks. Consultants often rely on generic global data that fail to reflect local market dynamics, while project managers overlook stakeholder contributions and risk evaluations, exacerbating inefficiencies.

2.2 Objectives

The research focuses on:
1. Identifying major cost estimation challenges.
2. Evaluating the implications of poor cost estimation on project outcomes.
3. Proposing practical and innovative risk mitigation strategies.

2.3 Significance

Addressing these challenges is critical to ensuring the success of infrastructure projects, particularly as Saudi Arabia pursues its Vision 2030 goals of sustainable development, economic diversification, and technological innovation.



3. Literature Review

3.1 The Role of Cost Estimation in Project Management

Cost estimation supports resource planning, scheduling, and risk identification. Accurate estimates lead to optimized project execution, reduced financial strain, and improved decision making.

3.2 Challenges in Consultant Practices

International consultants often apply standardized models that disregard regional variables such as labor costs, material availability, and fluctuating currency rates. This oversight has led to an average 15%-20% budget overrun in large projects.

3.3 Relevant Frameworks and Theories

Frameworks such as the parametric estimation model and monte carlo simulations provide data driven approaches to cost forecasting. They emphasize incorporating uncertainty and variance, particularly in complex environments like Saudi Arabia.

4. Research Methodology

4.1 Design and Scope

The study adopts a mixed methods approach to investigate cost estimation challenges in infrastructure projects across Saudi Arabia, focusing on Riyadh and Jeddah.

4.2 Data Collection Techniques

1. Interviews: Conducted with 20 stakeholders, including consultants, project managers, and policymakers.
2. Questionnaire: Distributed to 50 professionals to gather insights on practices and challenges. (See Appendix A).
3. Case Studies: Analyzed 10 major projects to identify cost estimation trends and risks.

4.3 Analytical Approach

Predictive analytics tools like monte carlo simulations and sensitivity analyses were used to evaluate data.

5. Findings

5.1 Challenges Identified

1. Outdated Pricing Systems
A metro expansion project faced a 25% budget overrun due to reliance on outdated cost databases.
2. Stakeholder Exclusion
Stakeholder exclusion resulted in design flaws in a smart city initiative, delaying completion by eight months and increasing costs by 18%.
3. Lack of Risk Management Practices
A renewable energy project suffered a SR 5 million shortfall due to unforeseen regulatory changes and material shortages.

5.2 Practical Scenarios and Risk Assessment

Scenario 1:
An oil refinery modernization project underestimated steel price surges. Mitigating this risk involved real time pricing systems and dual sourcing strategies.

Scenario 2:
A housing project integrated local expertise into planning, reducing material waste by 15%.






6. Discussion

6.1 Interdependent Components of Cost Estimation

1. Resource Planning
Efficient resource allocation ensures material and labor availability.
Example: A hospital construction project saved 12% in costs by optimizing procurement schedules.
2. Stakeholder Collaboration
Engaging stakeholders early aligns project goals.
Example: Collaborative workshops in a transport project mitigated scope creep.
3. Risk Management
Scenario planning and predictive models reduce uncertainties.
Example: Implementing monte carlo simulations in a bridge project identified potential cost escalations, enabling proactive measures.

6.2 Risk Mitigation Strategies

1. Dynamic Pricing Tools
Using real time pricing software minimizes inaccuracies.
2. Stakeholder Engagement Frameworks
Mandating stakeholder involvement at all project phases ensures alignment.
3. Risk Assessment Protocols
Integrating sensitivity analyses into planning stages reduces unforeseen costs.
	







7. Recommendations
7.1 For Consultants

• Update pricing models quarterly.
• Engage local experts to reflect regional conditions.

7.2 For Project Managers

• Adopt advanced tools like BIM for accurate forecasting.
• Mandate stakeholder workshops during planning phases.

7.3 For Policymakers

• Implement guidelines for risk management practices.
• Incentivize the adoption of innovative cost estimation technologies.

8. Conclusion

This study highlights the pressing need for accurate and efficient cost estimation practices in Saudi Arabian infrastructure projects. By addressing identified challenges and implementing recommended strategies, the country can achieve more sustainable and successful project outcomes, aligning with Vision 2030.
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10. Appendices

Appendix A: Questionnaire

1. How frequently do you update your pricing models?
• Monthly
• Quarterly
• Annually
2. How important is stakeholder engagement in cost estimation?
• Very Important
• Important
• Neutral
3. Do you integrate risk management practices in your projects?
• Yes
• No

Appendix B: Additional Data and Documentation

1. Historical Pricing Data for Steel and Labor in Jeddah Projects
Cost Analysis Report
Title: Trends in Steel and Labor Costs in Jeddah Construction Projects (2019-2024)

Introduction:

This analysis highlights historical pricing trends for steel and labor in Jeddah, focusing on key fluctuations over the past five years. The data accounts for the impacts of global steel market trends, local demand surges, and regulatory factors.





Summary of Findings:

1. Steel Costs:
• Prices averaged SAR 2,400 per metric ton in 2019 and rose to SAR 3,100 in 2022 due to post pandemic demand recovery.
• Fluctuations reflect changes in global supply chains and increases in shipping costs.
2. Labor Costs:
• Daily labor wages increased by 15% between 2020 and 2023, influenced by government initiatives to Saudize the workforce.

Mitigation Strategy:

To counter cost escalation, stakeholders are encouraged to adopt multi year procurement contracts and consider alternate suppliers during peak demand periods.

Full Reports Access:
• Link to Saudi GaStat Reports: https://www.stats.gov.sa
• Local Construction Firms’ Reports: Official pages of entities like Aramco and Saudi Binladin Group.

2. Case Study on Metro Project Cost Overruns

Title: Lessons from Cost Overruns in Large Infrastructure Projects: The Metro Experience

Introduction:

Large scale infrastructure projects, such as metro systems, often encounter significant cost overruns due to estimation inaccuracies, stakeholder misalignment, and unexpected risks.





Example:

The Riyadh Metro Expansion Project 
• Initial Budget: SAR 25 billion.
• Actual Cost: SAR 30 billion.
Reasons for Overruns:
• Procurement Delays: Late vendor alignments increased costs by 12%.
• Resource Mismanagement: Steel shortages led to last minute imports at premium prices.
• Unplanned Risks: Flooding during excavation required additional drainage systems.

Lessons Learned:

• Risk mitigation through real time cost monitoring and stakeholder inclusion at each project phase.
• Contractual clauses to hold vendors accountable for delays.

3. Sensitivity Analysis Chart for Renewable Energy Project

Title: Sensitivity Analysis for a Hypothetical 50 MW Solar Energy Project in Saudi Arabia
	Variable
	Base Case Value

	+10% Change

	-10% Change


	Equipment Costs (SAR)

	50 million

	55 million

	45 million


	Labor Costs (SAR)

	20 million

	22 million

	18 million


	Energy Tariff (SAR/kWh)

	0.15

	0.165

	0.135


	Total Project Cost (SAR)

	100 million

	110 million

	90 million






Findings:

• A 10% increase in equipment costs raises the project budget by SAR 5 million.
• Energy tariffs significantly influence ROI; a 10% reduction in tariffs decreases net returns by 8%.

Mitigation Strategy:

• Secure fixed rate supplier contracts to prevent equipment price volatility.
• Perform quarterly reviews of energy market trends to adjust project forecasts.
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