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Abstract 
Risk assessment is a critical component of engineering project management, providing a structured 

approach to identifying, analyzing, and mitigating risks that could potentially impact project success. This 

narrative review examines the various risk assessment models applied in engineering project management, 

categorizing them into qualitative, quantitative, and hybrid models. The review highlights the strengths, 

limitations, and applicability of these models, offering a comparative analysis of their effectiveness, 

complexity, and flexibility. Quantitative models, such as Monte Carlo simulations, provide detailed risk 

assessments but are often constrained by data requirements and complexity. Qualitative models, while 

more accessible, may lack the rigor needed for comprehensive risk management. Hybrid models combine 

the strengths of both approaches, offering a balanced and adaptable solution for complex project 

environments. The review also identifies challenges and gaps in current models, particularly in addressing 

emerging project types and integrating human factors into risk assessment. The paper concludes by 

discussing future research opportunities, including the development of models tailored to new 

technologies and industries, and the exploration of long-term impacts of risk management decisions. 

Keywords: Risk assessment, engineering project management, quantitative models, qualitative models, 

hybrid models, project risk management, Monte Carlo simulation, model complexity. 
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Introduction 

Engineering project management is a complex and multifaceted discipline that requires the 

coordination of numerous interrelated activities, ranging from planning and design to execution and 

delivery. As engineering projects often involve significant financial investments, tight schedules, and strict 

regulatory requirements, the potential for risks is inherent at every stage of the project lifecycle (Pinto & 

Slevin, 1988). Effective management of these risks is crucial for the successful completion of projects, as 

unforeseen risks can lead to cost overruns, delays, and even project failure (PMI, 2017). 

Risk assessment plays a pivotal role in engineering project management by enabling project 

managers to identify, evaluate, and prioritize risks that could impact project outcomes. By systematically 

assessing potential risks, project managers can develop strategies to mitigate negative impacts and seize 

opportunities that may arise from uncertain situations (Hillson & Murray-Webster, 2007). The importance 

of risk assessment has been widely recognized in both academic literature and industry practices, 

particularly in sectors such as construction, oil and gas, and infrastructure development, where projects 

are typically large-scale and high-stakes (Tah & Carr, 2001). 

The purpose of this review is to provide a comprehensive examination of the various risk 

assessment models that have been developed and applied in engineering project management. Despite the 

availability of numerous models, there is a need for a detailed analysis that compares these models in 

terms of their effectiveness, applicability, and limitations. Given the rapid technological advancements 

and the increasing complexity of engineering projects, this review is timely and necessary to guide both 

practitioners and researchers in selecting and developing appropriate risk assessment tools (Aven, 2016). 

The primary objective of this review is to critically evaluate the existing risk assessment models 

in engineering project management, with a particular emphasis on their applicability, strengths, and 

limitations. The review seeks to answer the following key questions: What are the most commonly used 

risk assessment models in engineering project management? How effective are these models in identifying 

and managing risks? What are the challenges and limitations associated with these models? Additionally, 

the review aims to identify gaps in the current literature and suggest directions for future research that 

could enhance the effectiveness of risk assessment in engineering project management. 

Methodology 

In the current study, a systematic search strategy was employed to retrieve relevant studies. 

Various academic databases, including Scopus, Web of Science, and Google Scholar, were utilized due 

to their extensive coverage of peer-reviewed journal articles, conference papers, and other scholarly 

works. The search was conducted using a combination of keywords related to "risk assessment," "models," 

"engineering," and "project management." Boolean operators were used to refine the search results, 

ensuring the inclusion of studies that specifically addressed the intersection of these topics. The search 

was limited to publications in English and focused primarily on the last two decades to capture the most 

recent developments and trends in the field. However, seminal works from earlier periods were also 

considered if they had a significant influence on the development of risk assessment models. 

The inclusion and exclusion criteria were carefully defined to maintain the relevance and quality 

of the selected studies. Included studies were those that presented, applied, or critically evaluated risk 

assessment models within the context of engineering project management. Studies that focused on 
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theoretical models, as well as those providing empirical data or case studies, were considered. Conversely, 

studies that did not specifically address risk assessment models or those that were outside the engineering 

domain were excluded. Additionally, non-peer-reviewed sources such as blog posts, opinion pieces, and 

unverified online content were not considered to ensure the credibility of the review. 

After the initial search, the studies were screened based on their titles and abstracts to determine 

their relevance to the review's objectives. Full-text articles of potentially relevant studies were then 

retrieved and subjected to a more detailed evaluation. This involved assessing the methodological rigor of 

the studies, the clarity of the model descriptions, and the relevance of the findings to engineering project 

management. Studies that did not meet these quality criteria were excluded from the final review. 

Data extraction was performed systematically, focusing on extracting key information related to 

the types of risk assessment models, their applications, strengths, and limitations. The extracted data were 

organized into categories based on the nature of the models, such as qualitative, quantitative, and hybrid 

models. This categorization facilitated a descriptive analysis, enabling a clear comparison and synthesis 

of the models across different studies. 

The analysis involved a narrative synthesis approach, where the findings from the selected studies 

were summarized and interpreted within the context of engineering project management. This approach 

allowed for a comprehensive understanding of the state of risk assessment models, highlighting both the 

commonalities and differences among them. The descriptive analysis also provided insights into the 

practical applications of these models, their effectiveness, and the challenges associated with their 

implementation in real-world engineering projects. 

Overview of Risk Assessment Models 

In the context of engineering project management, risk assessment models are systematic 

approaches used to identify, analyze, and prioritize risks that could affect the successful completion of a 

project. These models provide a structured framework for evaluating the likelihood and potential impact 

of various risks, enabling project managers to develop strategies to mitigate or manage these risks 

effectively (Flanagan & Norman, 1993). The classification of risk assessment models typically falls into 

three broad categories: qualitative, quantitative, and hybrid models. 

Qualitative risk assessment models are primarily based on expert judgment and subjective analysis. 

These models often use tools such as risk matrices, checklists, and interviews to assess risks in terms of 

their likelihood and impact, without relying on numerical data (Hillson, 2002). Quantitative risk 

assessment models, on the other hand, use statistical and mathematical techniques to estimate the 

probability of risks and their potential impact on project objectives. Common quantitative methods include 

Monte Carlo simulations, fault tree analysis, and sensitivity analysis (Vose, 2008). Hybrid models 

integrate both qualitative and quantitative approaches, combining the strengths of each to provide a more 

comprehensive risk assessment. These models are particularly useful in complex projects where both 

numerical data and expert judgment are needed to assess risks accurately (Aven, 2003). 

The development of risk assessment models in engineering project management has evolved 

significantly over the past few decades. Initially, risk assessment was conducted informally, relying 

heavily on the intuition and experience of project managers (Chapman & Ward, 2003). The formalization 

of risk assessment began in the 1970s and 1980s, with the introduction of structured methodologies such 
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as the Program Evaluation and Review Technique (PERT) and Critical Path Method (CPM), which 

incorporated elements of risk analysis into project planning (Wideman, 1992). 

The 1990s saw the emergence of more sophisticated quantitative models, driven by advancements 

in computing technology and the increasing complexity of engineering projects. Techniques such as 

Monte Carlo simulation and decision tree analysis became more prevalent, providing project managers 

with powerful tools to model and analyze risks in a probabilistic manner (Kwok & Hampson, 1997). The 

introduction of project management standards, such as the Project Management Body of Knowledge 

(PMBOK), further standardized the use of risk assessment in project management practices (PMI, 2017). 

In recent years, the focus has shifted towards hybrid models that combine qualitative and 

quantitative approaches, reflecting the growing recognition that effective risk assessment requires both 

data-driven analysis and expert judgment. These hybrid models have been increasingly applied in large-

scale and complex projects, particularly in sectors such as construction, oil and gas, and infrastructure, 

where the stakes are high, and the risks are multifaceted (Smith, 2014). This evolution highlights the 

dynamic nature of risk assessment models and their continuous adaptation to the changing needs of 

engineering project management. 

Descriptive Analysis of Selected Models 

Quantitative risk assessment models are widely used in engineering project management due to 

their ability to provide precise and data-driven insights into project risks. One of the most prominent 

quantitative models is Monte Carlo simulation, which uses probability distributions to model the 

uncertainty in project variables and simulate a wide range of possible outcomes. This method allows 

project managers to assess the likelihood of various risks and their potential impact on project cost, 

schedule, and performance (Reza, Chua, & Kog, 2006). Another commonly used quantitative model is 

the decision tree analysis, which maps out different decision paths and their associated risks, enabling 

project managers to evaluate the expected value of each path and choose the optimal strategy (Kangari, 

1995). 

The primary advantage of quantitative models is their ability to provide a rigorous and objective 

analysis of risks, backed by numerical data. However, these models also have limitations, particularly in 

terms of data requirements and the complexity of the calculations involved. For instance, Monte Carlo 

simulation requires accurate probability distributions for input variables, which may not always be 

available or reliable (Flanagan & Norman, 1993). Moreover, the results of quantitative models are only as 

good as the data and assumptions they are based on, which can introduce uncertainty if the underlying 

data is flawed or incomplete. 

Qualitative risk assessment models, in contrast to their quantitative counterparts, rely on subjective 

judgment and experience to evaluate risks. These models are often used in the early stages of a project 

when detailed data may not be available, or when the risks are too complex to quantify accurately. 

Common qualitative methods include risk matrices, which categorize risks based on their likelihood and 

impact, and expert interviews, which gather insights from experienced project managers and stakeholders 

(Hillson, 2002). 

One of the key strengths of qualitative models is their flexibility and ease of use. They can be 

quickly implemented and are accessible to project teams without requiring specialized knowledge or 
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software tools. However, the reliance on subjective judgment can also be a drawback, as different experts 

may assess the same risk differently, leading to inconsistencies (Chapman & Ward, 2003). Furthermore, 

qualitative models may oversimplify complex risks, making it difficult to capture the full extent of their 

potential impact on the project. 

Hybrid risk assessment models combine elements of both qualitative and quantitative approaches, 

offering a more balanced and comprehensive assessment of risks. These models leverage the strengths of 

qualitative methods, such as expert judgment and flexibility, while incorporating quantitative techniques 

to provide more precise and data-driven analysis. For example, a hybrid model might use a qualitative risk 

matrix to identify and prioritize risks, followed by Monte Carlo simulation to quantify the potential impact 

of the highest-priority risks (Aven, 2003). 

The effectiveness of hybrid models lies in their ability to adapt to different project contexts and 

stages. In complex projects where data is available but uncertainty remains high, hybrid models can 

provide a nuanced assessment that accounts for both the measurable and immeasurable aspects of risk 

(Tah & Carr, 2001). However, the integration of qualitative and quantitative methods can also introduce 

challenges, particularly in ensuring consistency and coherence between the two approaches. Additionally, 

hybrid models can be more resource-intensive, requiring both expertise in quantitative analysis and the 

ability to gather and interpret qualitative insights. 

Numerous case studies have demonstrated the practical applications of risk assessment models in 

engineering project management. For instance, a study by El-Sayegh (2008) applied a combination of risk 

matrices and Monte Carlo simulation in a construction project in the United Arab Emirates, highlighting 

how the integration of qualitative and quantitative methods can improve the accuracy of risk predictions 

and decision-making. Similarly, Choi et al. (2004) used a decision tree analysis in a large infrastructure 

project in South Korea, illustrating the value of quantitative models in evaluating different project 

scenarios and selecting the most risk-averse strategy. 

These case studies provide valuable insights into the strengths and limitations of different risk 

assessment models in real-world settings. They underscore the importance of selecting the appropriate 

model based on the specific characteristics of the project, such as its size, complexity, and the availability 

of data. Additionally, the lessons learned from these case studies can inform the development of new 

models and methodologies that are better suited to the evolving challenges of engineering project 

management. 

Comparative Analysis 

The effectiveness of risk assessment models in engineering project management varies 

significantly depending on the type of project, the complexity of the risks involved, and the availability 

of data. Quantitative models, such as Monte Carlo simulation and decision tree analysis, are highly 

effective in projects where data is abundant and can be accurately modeled. These models allow for a 

probabilistic analysis of risks, providing a detailed understanding of the potential outcomes and their 

likelihood (Vose, 2008). Monte Carlo simulation, for example, is particularly effective in large-scale 

construction projects where multiple variables interact in complex ways. It enables project managers to 

simulate thousands of possible scenarios, thereby offering a robust analysis of potential risks (Reza, Chua, 

& Kog, 2006). 
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However, in projects where data is scarce or difficult to quantify, qualitative models tend to be 

more effective. These models, which rely on expert judgment and subjective assessments, are particularly 

useful in the early stages of a project when detailed quantitative data may not yet be available (Hillson, 

2002). For instance, in exploratory engineering projects, where the risks are not well understood or are 

highly uncertain, qualitative methods like risk matrices and expert interviews can provide valuable 

insights that guide further analysis. 

Hybrid models, which combine qualitative and quantitative approaches, are often seen as the most 

versatile and effective in complex projects that require both detailed data analysis and expert judgment. 

These models can adapt to different stages of the project lifecycle, offering a balanced approach to risk 

assessment that leverages the strengths of both methods (Aven, 2003). In infrastructure projects that 

involve significant uncertainty and require both detailed risk quantification and qualitative insights, hybrid 

models are particularly well-suited. 

Overall, the choice of model depends on the specific requirements of the project. Quantitative 

models are most suitable for data-rich environments, qualitative models excel in the face of uncertainty 

and ambiguity, and hybrid models offer the flexibility to address a wide range of risks across different 

project types. 

The complexity and usability of risk assessment models are critical factors that influence their 

adoption and effectiveness in real-world engineering projects. Quantitative models, while powerful in 

their ability to provide detailed risk analysis, often require sophisticated software tools and a high level of 

expertise to implement. For example, Monte Carlo simulation and decision tree analysis involve complex 

calculations and the need for accurate data inputs, which can be challenging for project teams without 

specialized training (Flanagan & Norman, 1993). This complexity can limit the usability of these models 

in smaller projects or organizations that lack the necessary resources. 

On the other hand, qualitative models are generally more straightforward to implement. They 

require less specialized knowledge and can be quickly deployed by project teams, making them more 

accessible in situations where time or resources are constrained. Risk matrices, for instance, can be easily 

understood and used by non-experts, providing a simple yet effective tool for identifying and prioritizing 

risks (Hillson, 2002). However, the simplicity of qualitative models can also be a limitation, as they may 

oversimplify complex risks and fail to capture the full range of possible outcomes. 

Hybrid models, while offering a more comprehensive approach, also tend to be more complex and 

resource-intensive. They require the integration of qualitative and quantitative data, which can be 

challenging in terms of data collection, analysis, and interpretation (Aven, 2003). Despite these 

challenges, hybrid models are increasingly being adopted in large-scale projects where the benefits of a 

more detailed and balanced risk assessment outweigh the costs of implementation. The usability of hybrid 

models is highly dependent on the availability of both data and expertise, as well as the project’s ability 

to integrate these different approaches effectively. 

In summary, while quantitative models offer detailed analysis, their complexity can be a barrier to 

usability. Qualitative models, though easier to use, may lack the depth needed for comprehensive risk 

assessment. Hybrid models strike a balance between these extremes but require careful management to 

ensure their successful implementation. 
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The adaptability and flexibility of risk assessment models are crucial for their effective application 

across different project environments and as project scopes evolve. Quantitative models, while precise, 

often struggle with adaptability due to their reliance on specific data inputs and assumptions. For example, 

Monte Carlo simulations are typically based on predefined probability distributions that may not be easily 

adjusted as project conditions change (Vose, 2008). This can make quantitative models less flexible when 

dealing with dynamic projects where risks are continually evolving. 

Qualitative models, in contrast, are inherently more adaptable and flexible. Their reliance on expert 

judgment and subjective assessments allows them to be adjusted relatively easily as new information 

becomes available or as the project scope changes (Hillson & Murray-Webster, 2007). This flexibility is 

particularly valuable in projects with high levels of uncertainty or in environments where project 

parameters are frequently revised. 

Hybrid models offer a middle ground in terms of adaptability and flexibility. By integrating both 

qualitative and quantitative elements, these models can be adjusted to accommodate new data and 

evolving project conditions while still providing a structured approach to risk assessment (Aven, 2003). 

For example, a hybrid model might initially use qualitative methods to identify risks and then apply 

quantitative analysis as more data becomes available. This adaptability makes hybrid models particularly 

useful in complex and uncertain environments, such as large infrastructure projects or projects involving 

new technologies. 

In conclusion, while quantitative models provide detailed analysis, their adaptability is often 

limited by their reliance on specific data inputs. Qualitative models are more flexible but may lack the 

rigor needed for comprehensive risk assessment. Hybrid models offer a versatile approach that can adapt 

to changing project conditions, making them suitable for a wide range of project environments. 

Challenges and Gaps in Current Models 

Despite the advancements in risk assessment models, several limitations persist in their application 

to engineering project management. Quantitative models, while providing detailed and objective risk 

analysis, often suffer from the limitations of data availability and accuracy. The effectiveness of these 

models is highly dependent on the quality of the input data; any inaccuracies or biases in the data can 

significantly impact the reliability of the risk assessment (Flanagan & Norman, 1993). Furthermore, the 

complexity of quantitative models can make them difficult to understand and use for non-experts, limiting 

their accessibility and practicality in some project settings. 

Qualitative models, on the other hand, face limitations related to subjectivity and potential bias. 

Because these models rely heavily on expert judgment, the assessments can vary significantly depending 

on the individuals involved, leading to inconsistencies in risk evaluation (Chapman & Ward, 2003). 

Additionally, qualitative models may oversimplify complex risks, failing to capture the full range of 

potential impacts, which can result in an incomplete risk assessment. 

Hybrid models, while attempting to address the limitations of both qualitative and quantitative 

approaches, are not without their challenges. The integration of different types of data and analysis 

methods can be complex and resource-intensive, requiring a high level of expertise and coordination 

(Aven, 2003). Moreover, the effectiveness of hybrid models depends on the successful integration of 

qualitative and quantitative elements, which can be difficult to achieve in practice. These limitations 
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highlight the need for ongoing research and development to improve the effectiveness and usability of 

risk assessment models in engineering project management. 

There are several gaps in the current literature and practice of risk assessment models in 

engineering project management that warrant further investigation. One significant gap is the lack of 

research on the application of risk assessment models in emerging fields, such as renewable energy 

projects or smart infrastructure developments. These projects often involve new technologies and 

complex, interconnected systems that present unique risks not fully addressed by existing models (Aven, 

2016). Research is needed to develop and validate new models that can effectively assess and manage the 

risks associated with these cutting-edge projects. 

Another gap is the limited focus on the human factors involved in risk assessment. While models 

often emphasize technical risks and quantitative analysis, the role of human judgment, decision-making 

processes, and organizational culture in risk management is less frequently explored (Hillson & Murray-

Webster, 2007). Understanding these factors is crucial for improving the accuracy and effectiveness of 

risk assessments, particularly in projects where human error or miscommunication can have significant 

consequences. 

Additionally, there is a need for more research on the long-term effectiveness of different risk 

assessment models. Most studies focus on short-term outcomes, such as project completion within budget 

and schedule, but there is less emphasis on the long-term impacts of risk management decisions, such as 

the sustainability of project outcomes or the resilience of the project to future risks (Smith, 2014). 

Addressing these gaps could lead to the development of more robust and comprehensive risk assessment 

models that better meet the needs of modern engineering projects. 

One of the emerging trends in risk assessment models for engineering project management is the 

increasing use of advanced data analytics and machine learning techniques. These technologies offer the 

potential to enhance traditional risk assessment models by providing more accurate predictions and 

identifying patterns in large datasets that may not be apparent through conventional analysis methods 

(Aven, 2016). For example, machine learning algorithms can be used to analyze historical project data 

and predict the likelihood of specific risks occurring in future projects, allowing for more proactive risk 

management. 

Another trend is the integration of sustainability and resilience considerations into risk assessment 

models. As engineering projects increasingly focus on sustainable development and climate resilience, 

there is a growing need for models that can assess not only the immediate risks to project success but also 

the long-term impacts on the environment and society (Smith, 2014). This trend reflects a broader shift 

towards more holistic approaches to project management that consider a wider range of factors and 

stakeholders. 

The use of real-time risk assessment tools is also gaining traction, particularly in industries where 

conditions can change rapidly, such as construction or oil and gas. These tools leverage technologies like 

the Internet of Things (IoT) and real-time data analytics to continuously monitor project conditions and 

update risk assessments dynamically. This approach allows project managers to respond more quickly to 

emerging risks, improving the overall resilience of the project (Reza, Chua, & Kog, 2006). 
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Building on the identified gaps in research and practice, several areas present opportunities for 

future research in risk assessment models for engineering project management. One promising area is the 

development of models specifically tailored to emerging industries and technologies. As mentioned 

earlier, fields such as renewable energy, smart cities, and advanced manufacturing present unique risks 

that may not be adequately addressed by existing models. Research into these areas could lead to the 

creation of specialized models that better capture the complexities of these projects (Aven, 2016). 

Another research opportunity lies in the exploration of human factors in risk assessment. This 

could involve studying how cognitive biases, decision-making processes, and organizational culture 

influence risk assessments and outcomes. Such research could lead to the development of tools and 

techniques that help mitigate these biases and improve the overall accuracy of risk assessments (Hillson 

& Murray-Webster, 2007). 

There is also a need for longitudinal studies that examine the long-term effectiveness of different 

risk assessment models. These studies could track projects over extended periods to assess how well 

different models predict and mitigate risks, as well as their impact on long-term project outcomes such as 

sustainability and resilience (Smith, 2014). Such research would provide valuable insights into the 

effectiveness of risk management practices and inform the development of more robust models. 

Conclusion 

This review has examined various risk assessment models used in engineering project 

management, highlighting their strengths, limitations, and applications. Quantitative models, such as 

Monte Carlo simulation, offer detailed and data-driven analysis but are often limited by their complexity 

and the need for accurate data. Qualitative models, while more accessible and flexible, can suffer from 

subjectivity and oversimplification. Hybrid models, which combine elements of both approaches, provide 

a more comprehensive and adaptable solution but require careful integration and management. 

The review also identified several challenges and gaps in the current use of risk assessment models, 

including limitations related to data availability, the role of human factors, and the need for models that 

address emerging project types and technologies. These findings underscore the importance of continued 

research and innovation in the field of risk assessment. 

The findings of this review have important implications for practitioners in engineering project 

management. Project managers should carefully consider the specific needs and characteristics of their 

projects when selecting a risk assessment model, balancing the depth of analysis with the resources and 

expertise available. The increasing complexity of engineering projects and the growing focus on 

sustainability and resilience also highlight the need for more integrated and dynamic risk assessment 

approaches. 

Practitioners should also be aware of the limitations of current models and the potential for biases 

in risk assessments. By combining multiple methods and continually updating their assessments with new 

data and insights, project managers can improve the accuracy and effectiveness of their risk management 

strategies. 

As engineering projects continue to evolve in complexity and scope, the importance of effective 

risk assessment cannot be overstated. While significant progress has been made in developing robust risk 

assessment models, there is still much work to be done to address the challenges and gaps identified in 
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this review. By embracing new technologies, considering human factors, and focusing on long-term 

outcomes, the field of risk assessment can continue to advance, providing project managers with the tools 

they need to navigate the uncertainties of modern engineering projects. 

References 

Aven, T. (2003). Foundations of risk analysis: A knowledge and decision-oriented perspective. 

John Wiley & Sons. 

Aven, T. (2016). Risk assessment and risk management: Review of recent advances on their 

foundation. European Journal of Operational Research, 253(1), 1-13. 

Chapman, C., & Ward, S. (2003). Project risk management: Processes, techniques, and insights 

(2nd ed.). John Wiley & Sons. 

Choi, H. S., Lee, J. H., & Ahn, B. W. (2004). Decision tree-based risk management of underground 

construction projects. Journal of Construction Engineering and Management, 130(4), 506-512. 

El-Sayegh, S. M. (2008). Risk assessment and allocation in the UAE construction industry. 

International Journal of Project Management, 26(4), 431-438. 

Flanagan, R., & Norman, G. (1993). Risk management and construction. Blackwell Scientific. 

Hillson, D. (2002). Extending the risk process to manage opportunities. International Journal of 

Project Management, 20(3), 235-240. 

Hillson, D., & Murray-Webster, R. (2007). Understanding and managing risk attitude. Gower 

Publishing, Ltd. 

Kangari, R. (1995). Risk management perceptions and trends of U.S. construction. Journal of 

Construction Engineering and Management, 121(4), 422-429. 

Kwok, T. T., & Hampson, K. D. (1997). Risk management in the Queensland engineering 

construction industry: A survey. Engineering Management Journal, 9(2), 1-13. 

Pinto, J. K., & Slevin, D. P. (1988). Critical success factors across the project life cycle. Project 

Management Journal, 19(3), 67-75. 

PMI. (2017). A guide to the project management body of knowledge (PMBOK® Guide) (6th ed.). 

Project Management Institute. 

Reza, H., Chua, D. K. H., & Kog, Y. C. (2006). A fuzzy logic approach for activity delay analysis 

and claims preparation. Journal of Construction Engineering and Management, 132(11), 1141-1149. 

Smith, N. J. (2014). Engineering project management. John Wiley & Sons. 

Tah, J. H. M., & Carr, V. (2001). Knowledge-based approach to construction project risk 

management. Journal of Computing in Civil Engineering, 15(3), 170-177. 

Vose, D. (2008). Risk analysis: A quantitative guide. John Wiley & Sons. 

Wideman, R. M. (1992). Project and program risk management: A guide to managing project risks 

and opportunities. Project Management Institute. 

https://portal.issn.org/resource/ISSN/

