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ABSTRACT 

 

This study investigates the complexities of contractual risk allocation in EPC megaprojects, 

combining insights from a literature review and primary data collected through a structured 

questionnaire. Data was gathered from industry professionals across the construction, energy, 

and infrastructure sectors through purposive sampling. Megaprojects, characterized by their 

scale and complexity, face risks ranging from technical and economic to political and social, 

requiring effective risk management for successful outcomes. Preliminary results highlight that 

inadequate risk-sharing mechanisms and ambiguities in contract terms often lead to disputes and 

delays. Participants emphasized the effectiveness of proactive strategies, including clear contract 

clauses and fair risk-sharing frameworks. The findings also reveal sectoral variations in risk 

allocation practices, highlighting the need for customized approaches based on project 

characteristics and regional contexts. Challenges such as power imbalances in negotiations and 

resistance to innovation due to risk aversion were noted. The study provides actionable 

recommendations for policymakers and practitioners to improve risk management frameworks, 

contributing to the broader success of large-scale construction projects. 

 

Keywords: EPC megaprojects; Risk allocation; Contract management; Risk mitigation; 

Stakeholder collaboration. 

 

1.0 Introduction 

 

 Effective project management focuses on the ability to identify, assess, and mitigate 

potential risks. In any project, but particularly in large, complex projects termed as 

megaprojects, an important aspect of risk management is risk allocation. This refers to the 

process of assigning responsibility for bearing the consequences of specific risks to different 

project stakeholders through contracts. Contractual risk allocation defines which party (owner, 

contractor, etc.) will be financially responsible for cost overruns, schedule delays, or other 

negative outcomes that may arise due to unforeseen circumstances. Megaprojects are inherently 

risky. Their large scale, extended timelines, and often cutting-edge technologies expose them to 

a wider range of uncertainties compared to smaller projects. 
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 These uncertainties can be technical (e.g., unforeseen ground conditions), economic 

(e.g., fluctuating material costs), political (e.g., regulatory changes), or social (e.g., public 

opposition). Traditional risk allocation approaches in project contracts may not be sufficient for 

the complexities of megaprojects. Inadequate risk allocation can lead to several problems: 

Disputes and claims; Disincentivization for innovation; and Project failure. This research project 

delves into the challenges and opportunities associated with contractual risk allocation in 

megaprojects. It aims to explore: Effective risk identification and assessment methods tailored to 

the specific characteristics of megaprojects; Contractual clauses and risk-sharing mechanisms 

that promote fair and efficient risk allocation between project stakeholders. By providing 

insights into effective risk allocation strategies, the research can help to: Reduce project risks 

and uncertainties; Improve project planning, budgeting, and scheduling; Facilitate better 

decision-making throughout the project lifecycle; Minimize disputes and claims; Enhance 

collaboration and communication among project participants; Increase the likelihood of project 

success. The prime research objective will be focused on below mentioned areas:  

• To investigate the current practices and challenges of contractual risk allocation in 

megaprojects across different industries and regions. 

• To assess the role of proactive risk management strategies in enhancing project success and 

mitigating conflicts in contractual risk allocation within megaprojects. 

 

2.0 Review of Literature 

 

 Effective risk management begins with identifying potential risks that can affect the 

results of the project. Mubin et al. (2008) emphasized the importance of a structured approach as 

a risk assessment structure (RBS) to classify risks such as organizational challenges, natural 

destruction and investment uncertainty in gas pipeline projects. Similarly, Ferrada et al. (2014) 

emphasized the need to identify major risk factors in politically unstable areas by taking 

advantage of insights from experienced professionals. These studies emphasize that risk 

identification is necessary to reduce active risk management and project disorder. 

 The Quantitative models had been broadly hired to assess risks systematically. Lam et 

al. (2007) advanced a fuzzy logic-based decision version to transform professional expertise into 

measurable standards for chance allocation choices. Wang et al. (2012) brought the Analytic 

Hierarchy Process (AHP) mixed with intuitionistic fuzzy sets to evaluate dangers in electricity 

control contracts. These techniques provide frameworks for assessing risks, permitting 

stakeholders to prioritize them effectively, primarily based on probability and effect. However, 

their applicability is frequently contingent on data accuracy and adaptableness to diverse 

assignment contexts. Mitigating risks entails strategies to minimize their effect on venture 

performance. Mannan et al. (2013) confused the want for tailored mitigation procedures in EPC 

tasks inside challenging environments like Pakistan’s oil and fuel sector. Tang et al. (2019) 

confirmed that collaborative partnering enhances interface management and mitigates risks in 
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global EPC initiatives, mainly for Chinese creation agencies. These findings suggest that each 

technical techniques and collaborative methods are vital for powerful risk mitigation, specially 

in complex mega-initiatives. Equitable risk allocation is vital for minimizing disputes and 

ensuring undertaking success. Bali et al. (2014) tested the financial implications of risk 

allocation in EPC contracts, emphasizing its position in growing bankable agreements that 

steady lender assist. However, Loosemore et al. (2008) and Zain et al. (2018) discovered 

dissatisfaction amongst contractors regarding unequal bargaining strength in oilfield contracts, 

highlighting the need for fairer contractual terms to cope with power imbalances. Effective 

communication is crucial for aligning stakeholder perceptions of hazard obligations inside 

agreement frameworks. Zulhaiz et al. (2017) in addition emphasized that obvious conversation 

mechanisms are cruciato minimizing conflicts in international oil and gas projects. 

 

3.0 Research Methodology 

 

 The research employs a quantitative approach, utilizing a structured questionnaire to 

gather data from industry professionals involved in megaprojects. This approach allows for the 

collection of measurable insights regarding the risks these professionals encounter, the strategies 

they use to allocate and mitigate such risks, and the effectiveness of these strategies. The 

primary data collection method is a questionnaire survey, administered to a target group of 

professionals working in fields such as construction, energy, infrastructure, and other sectors 

where megaprojects are prevalent.  

 The questionnaire is designed to capture a wide range of information, including both 

demographic data (e.g., years of experience, sector) and detailed responses about various risk 

types and contractual risk allocation practices. The survey is targeted at professionals with 

experience in managing or executing megaprojects, including project managers, engineers, 

consultants, and executives. A purposive sampling method was chosen to focus on individuals 

with direct knowledge and expertise in contractual risk allocation within their respective 

projects. Upon completion of data collection, responses will be analyzed by utilizing descriptive 

statistics to summarize the findings, highlighting key insights into common risks, preferred risk 

allocation methods, and common challenges. 

 

4.0 Data Analysis and Findings  

 

 This section presents the analysis of data collected on contractual risk allocation in EPC 

megaprojects. The findings highlight key trends in how risks are distributed among project 

stakeholders, the criteria influencing these decisions, and the effectiveness of various risk 

mitigation strategies. The analysis provides insights into risk identification, allocation 

mechanisms, and the challenges associated with achieving balanced risk-sharing agreements. 
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Figure 1: Technical Risks 
 

 
 

 From Figure 1, the various identified technical risks include design errors or flaws in 

specifications, equipment or machinery failures, and unanticipated site conditions such as 

geological issues. Additionally, challenges related to technology implementation, defective 

materials, and mid-project changes in technical standards or regulations were examined. 

Furthermore, delays in receiving essential technical resources or approvals were also highlighted 

as a critical risk factor. Out of these, it can be observed that unanticipated site conditions are the 

most frequently encountered technical risk in megaprojects. These conditions, such as 

unexpected geological issues, can cause significant disruptions to project timelines and budgets. 

Design errors or flaws in specifications are also a commonly reported challenge, indicating that 

inaccuracies in initial planning can lead to major project delays. Delays in receiving essential 

technical resources or approvals are another notable concern, highlighting the bureaucratic and 

logistical challenges that hinder smooth project execution.  

 Additionally, changes in technical standards or regulations mid-project pose a risk, 

emphasizing the need for adaptability in contract terms. While equipment or machinery failures 

are a concern for many, technology implementation challenges and defective materials appear to 

be less frequently encountered risks. This suggests that while technological advancements have 

improved reliability, regulatory and environmental uncertainties remain key obstacles in 

megaproject execution. From Figure 2, the various identified economic risks include fluctuating 

material costs, inflation, and rising labor costs, which significantly influence project budgets. 

Additionally, currency exchange rate volatility, delays in payments from clients or stakeholders, 

and shortages of funds or financing challenges were examined. Other economic risks assessed 

include the financial instability of subcontractors or suppliers, reduced access to credit or 

unfavorable lending conditions, and bankruptcy or insolvency risks of key partners. Out of these 

risks, it is evident that fluctuating material costs are the most significant economic risk 

impacting megaprojects. The volatility in raw material prices can lead to budget overruns, 

making cost estimation and financial planning challenging. Inflation and rising labor costs are 

also major concerns, reflecting the increasing expenses associated with workforce management. 
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Figure 2: Economic Risks 

 

 
 

Additionally, delays in payments from clients or stakeholders, along with shortages of funds or 

financing challenges, are common issues that can disrupt cash flow and hinder project progress. 

The financial instability of subcontractors or suppliers is another noteworthy risk, emphasizing 

the need for due diligence in selecting reliable partners. On the other hand, risks related to 

currency exchange rate volatility, reduced access to credit, or bankruptcy of key partners appear 

to be less frequently encountered, suggesting that while economic fluctuations are a challenge, 

they are often mitigated through strategic financial planning and contractual safeguards. 

 

Figure 3: Political Risks 

 

 
 

 From Figure 3, the political risks identified include regulatory changes affecting project 

permits or approvals, political instability, and changes in government policies, which can create 

uncertainty in project execution. Additionally, tax policy changes, new tariffs, and restrictions 
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on imports/exports or international trade issues were examined due to their influence on project 

costs and supply chains. Delays in obtaining environmental or social impact clearances, shifts in 

labor laws or employment regulations, and sanctions or embargoes imposed on specific regions 

were also identified as key risks. Furthermore, project restrictions due to military activity or 

conflict in the region were also considered. Out of these risks, it can be observed that regulatory 

changes impacting project permits or approvals are the most significant political risk affecting 

megaprojects. Frequent amendments in regulations can create uncertainty, leading to project 

delays and increased compliance costs. Delays in obtaining environmental or social impact 

clearances are another major concern, reflecting the challenges associated with fulfilling 

sustainability requirements and stakeholder expectations. Political instability or changes in 

government policies also pose a substantial risk, potentially affecting project continuity and 

investment confidence. Additionally, tax policy changes and restrictions on imports/exports are 

noteworthy risks, as fluctuating trade regulations can disrupt supply chains and increase 

procurement costs. Less commonly reported risks include shifts in labor laws, sanctions on 

specific regions, and project restrictions due to military activity or conflict, suggesting that while 

political instability is a concern, its impact varies depending on the project’s location and scope. 

 

Figure 4: Social Risks 

 

 
 

 From Figure 4, the social  risks identified include public opposition to the project, 

environmental impact concerns from stakeholders, issues related to cultural or societal 

differences, displacement or resettlement of local communities, opposition from environmental 

NGOs or activist groups and negative media coverage or social media backlash Out of these 

risks, it is evident that environmental impact concerns from stakeholders are the most prominent 

social risk in megaprojects. These concerns often arise due to potential ecological damage, 

resource depletion, and long-term environmental consequences, leading to resistance from both 

local communities and regulatory bodies. Public opposition to the project is another significant 

factor, reflecting community apprehensions about the project’s impact on their livelihood, 

surroundings, or cultural heritage.  
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 Additionally, opposition from environmental NGOs or activist groups is a notable 

challenge, indicating the growing influence of social movements in project approval processes. 

Negative media coverage or social media backlash also plays a role, potentially shaping public 

perception and affecting project viability. Other social risks include displacement or 

resettlement of local communities, which can lead to conflicts if not managed with adequate 

compensation and rehabilitation measures. Less frequently encountered risks include issues 

related to cultural or societal differences, which, while not as widespread, can still create 

challenges in specific regions.  

 From Figure 5, it can be observed that liquidated damages clauses are the most 

commonly used contractual provisions for risk allocation. These clauses ensure that financial 

penalties are in place to compensate for delays or non-performance, making them a widely 

adopted risk mitigation tool. Force majeure clauses are the next most prevalent, highlighting the 

significance of protecting parties from unforeseen circumstances such as natural disasters, 

political unrest, or pandemics. Indemnity clauses also play a crucial role, offering protection 

against losses arising due to third-party claims or project-related liabilities. A small fraction of 

respondents indicated the use of other clauses, suggesting that while standard provisions 

dominate risk allocation strategies, some projects may require customized contractual terms 

based on unique risk factors. 

 

Figure 5: Contract Clauses to Address Risk Allocation 
 

 
 

Figure 6: Challenges Faced in Effective Risk Allocation 
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 From Figure 6, it can be observed that overburdening one party with excessive risk is 

the most significant challenge in implementing effective risk allocation in megaprojects. This 

suggests that risk distribution is often imbalanced, leading to disputes or financial strain on 

certain stakeholders. The lack of clear guidelines and standards is another major issue, 

indicating that the absence of well-defined frameworks creates uncertainty and inconsistencies 

in risk allocation practices. Disputes among stakeholders also pose a considerable challenge, 

reflecting the complexities involved in negotiating and agreeing on risk-sharing terms. A small 

percentage of respondents cited other challenges, implying that while the primary concerns are 

well-documented, there may be additional project-specific difficulties in achieving fair and 

effective risk distribution. 

 

Figure 7: Lessons Learnt from Past Risk Allocation Practices 

 

 
 

 From Figure 7, the most significant lesson learned from past risk allocation practices is 

the importance of clear contract terms (43%). This highlights that well-defined contractual 

agreements play a crucial role in minimizing ambiguities and ensuring fair risk distribution in 

megaprojects. Another key takeaway is the value of regular risk reviews (31%), suggesting that 

continuous monitoring and reassessment of risks are essential for effective risk management. 

Additionally, the need for continuous stakeholder collaboration (26%) emphasizes that open 

communication and cooperation among all parties can help in addressing potential disputes and 

ensuring smoother project execution. These findings indicate that improving contractual clarity, 

fostering collaboration, and implementing regular risk reviews can enhance risk allocation 

strategies in future megaprojects. 

 From Figure 8, it can be observed that improving contractual clarity is the most 

recommended approach to enhance risk allocation practices in future projects. This emphasizes 

the need for well-defined and transparent contract terms to ensure fair risk distribution and 

minimize conflicts. The use of advanced risk assessment tools is also a significant 

recommendation, highlighting the importance of leveraging technology and analytical methods 

to identify, evaluate, and mitigate risks effectively. Enhancing stakeholder communication is 

another key suggestion, indicating that better collaboration and dialogue among project 

participants can lead to more effective risk-sharing strategies. A small percentage of respondents 
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suggested other recommendations, implying that while contractual clarity, risk assessment tools, 

and communication are the primary areas for improvement, additional strategies may also be 

beneficial in specific project contexts. 

 

Figure 8: Recommendations to Improve Risk Allocation Practices 

 

 
 

5.0 Conclusion 

 

The study has given the following inferences:  

• Contractual risk allocation plays a pivotal role in the management of megaprojects. 

Organizations face substantial challenges due to unanticipated site conditions and cost 

fluctuations, which disrupt project timelines and budgets. This underscores the necessity for 

robust contractual frameworks that clearly define risk responsibilities to mitigate potential 

disruptions effectively.  

• Cost volatility in materials and labor is a predominant financial challenge, necessitating 

comprehensive budgeting and effective contract mechanisms. The reliance on sophisticated 

cost management strategies, such as fixed-price contracts or cost-reimbursable contracts 

with cap limits, can help stabilize project economics, while proper risk allocation can 

enhance profitability and project feasibility.  

• Regulatory changes and environmental compliance delays emerge as significant political 

risks that can derail megaprojects. To navigate these challenges, contracts should include 

provisions for risk-sharing related to regulatory approvals and compliance processes. Such 

contractual terms can facilitate smoother interactions with stakeholders and reduce the 

likelihood of cost overruns and schedule delays associated with bureaucratic hurdles.  

• The emphasis on environmental concerns in project execution highlights the importance of 

integrating sustainability-focused planning into contractual agreements. Engaging with 

stakeholders proactively through formalized communication channels can be embedded in 

contracts to address community impacts, thus enhancing project acceptance and reducing 

opposition related to environmental risks.  
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• Organizations predominantly utilize collaborative discussions and historical knowledge for 

anticipating risks, implying that contracts should encourage knowledge-sharing among 

stakeholders. This could include clauses that promote the use of historical data and expert 

opinions in decision-making processes, fostering a culture of experiential learning within 

the project environment.  

• The diversity in risk allocation indicates a trend towards more flexible and balanced 

approaches in contract negotiations. While some contracts disproportionately allocate risks 

to the owner or contractor, there is a significant movement towards shared risk agreements. 

Crafting balanced contracts can minimize disputes and promote cooperation among parties, 

leading to more successful project outcomes.  

• The presence of clauses related to liquidated damages and force majeure in contracts 

reflects the importance of financial protection against unforeseen events. These clauses act 

as safety nets, ensuring that the parties involved have predefined mechanisms for managing 

unforeseen circumstances, thereby enhancing the resiliency of contractual risk allocation 

frameworks.  

• The preference for negotiation and mutual agreement in ensuring fair risk distribution 

suggests that effective communication is crucial in contract implementation. Contracts 

should include mechanisms for dispute resolution and negotiation processes that prioritize 

collaboration, fostering an environment where parties can navigate conflicts without 

resorting to litigation.  

• Many organizations prioritize contingency planning and risk reserves as a proactive strategy 

against unforeseen challenges. This approach underscores the need for contracts to include 

clear guidelines on the management of contingencies and the allocation of reserves, thus 

ensuring financial stability and operational resilience throughout the project lifecycle.  

• Continuous stakeholder collaboration is identified as a critical lesson learned from past 

projects, affirming that relationship management is as vital as the contractual terms. 

Contracts should emphasize the importance of regular stakeholder engagement and 

communication protocols to maintain transparency and trust, ultimately leading to enhanced 

risk management and project success in megaprojects.  
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