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Abstract: This study investigates risk management strategies in large-scale construction projects through a 

comparative analysis. A mixed-methods approach was used, combining a quantitative survey (n=438) and 

qualitative semi-structured interviews (n=20). The findings reveal that brainstorming, expert interviews, 

probability-impact matrices, and expert judgment are the most frequently used risk identification and 

assessment techniques. Risk mitigation, transfer, and contingency planning are the most common risk 

response strategies. Infrastructure projects exhibited significantly higher usage of risk identification and 

assessment practices compared to other project types. The interviews highlight challenges such as lack of 

formal processes, insufficient expertise, and inadequate communication, while best practices include top 

management support, early risk management, and integration with other project processes. The study 

provides recommendations for improving risk management, including establishing a supportive culture, 

investing in training and resources, and enhancing communication and reporting mechanisms. 
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I. INTRODUCTION 

Large-scale construction projects are inherently complex and face numerous risks that can significantly impact their 

success [1]. These risks can arise from various sources, such as technical, financial, environmental, and organizational 

factors [2]. Effective risk management is crucial for identifying, assessing, and mitigating potential threats and 

uncertainties to ensure project objectives are met [3]. While previous studies have explored risk management practices 

in construction [4,5], there is a need for a comprehensive and comparative analysis across different project types and 

organizational contexts. This study aims to investigate the risk management strategies employed in large-scale 

construction projects, identify best practices and challenges, and provide recommendations for improvement. 

The objectives of this study are threefold: (1) to examine the current risk management practices in large-scale 

construction projects, including risk identification, assessment, and response strategies; (2) to compare risk 

management practices across different project types and organizational settings; and (3) to identify challenges, best 

practices, and recommendations for enhancing risk management in the construction industry. 

 

II. LITERATURE REVIEW 

Risk management in construction projects has been extensively researched, with numerous studies focusing on various 

aspects of the process. Several studies have examined the risk identification and assessment techniques used in 

construction projects. For example, Taroun [6] conducted a comprehensive literature review on construction risk 

modeling and assessment, highlighting the importance of using a combination of qualitative and quantitative 

techniques. Similarly, Siraj and Fayek [7] identified common risks in construction projects through a content analysis of 

the literature, emphasizing the need for context-specific risk identification. 

Risk response strategies have also been a topic of interest in construction risk management research. El-Sayegh [8] 

investigated risk assessment and allocation practices in the UAE construction industry, finding that risk transfer and 

risk reduction were the most commonly used strategies. Hwang et al. [9] explored risk management practices in small 

construction projects in Singapore, identifying the barriers and impact of implementing risk management. 
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The impact of risk management on project performance has been another area of focus. Olechowski et al. [10] 

examined the role of the ISO 31000 risk management principles in the professionalization of risk management and its 

potential impact on project outcomes. De Carvalho and Rabechini Junior [11] investigated the importance of soft skills 

in risk management and their influence on project performance. 

While these studies provide valuable insights into various aspects of risk management in construction, there is a lack of 

comparative analyses across different project types and organizational settings. This study addresses this gap by 

providing a holistic view of risk management strategies in large-scale construction projects and comparing practices 

across different contexts. 

 

III. METHODOLOGY 

3.1 Research Design  

To achieve the objectives of this study, a mixed-methods approach was adopted, combining quantitative and qualitative 

research techniques. The mixed-methods design allows for a more comprehensive understanding of the research 

problem by leveraging the strengths of both quantitative and qualitative methods [12]. The explanatory sequential 

design [13] involved two phases: (1) a quantitative phase to collect data on risk management practices using a survey 

questionnaire, followed by (2) a qualitative phase to gain deeper insights into the experiences and perspectives of 

construction professionals through semi-structured interviews. 

 

3.2 Data Collection  

3.2.1 Survey Questionnaire  

The survey questionnaire was developed based on a comprehensive literature review and consisted of four main 

sections: (1) demographic information, (2) risk identification and assessment practices, (3) risk response strategies, and 

(4) risk management performance. The questionnaire primarily used closed-ended questions with Likert-type scales to 

facilitate quantitative analysis. The questionnaire was pilot-tested with a small group of construction professionals to 

ensure clarity, relevance, and reliability. 

The target population for the survey was construction professionals involved in large-scale projects, including project 

managers, risk managers, engineers, and other relevant roles. A purposive sampling technique was used to select 

participants based on their expertise and involvement in large-scale construction projects. The questionnaire was 

distributed electronically to a sample of 462 construction professionals, yielding 438 valid responses, representing a 

response rate of 94.8%. 

 

3.2.2 Semi-structured Interviews  

To gain a deeper understanding of the risk management practices and experiences of construction professionals, semi-

structured interviews were conducted. The interview guide was developed based on the findings from the quantitative 

phase and consisted of open-ended questions covering topics such as challenges and barriers to effective risk 

management, best practices and success factors, lessons learned from past projects, and recommendations for 

improvement. 

A combination of purposive and snowball sampling techniques was used to select interview participants. Key 

informants with extensive experience in risk management in large-scale construction projects were initially identified 

and invited to participate in the interviews. These key informants then recommended additional participants with 

relevant expertise and experiences, allowing for a diverse range of perspectives. 

In total, 20 semi-structured interviews were conducted, either in-person or via video conferencing, depending on the 

participants' preferences and availability. The interviews were audio-recorded with the participants' consent and 

transcribed verbatim for analysis. Data collection continued until data saturation was reached, indicating that no new 

themes or insights were emerging from the interviews. 
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3.3 Data Analysis  

3.3.1 Quantitative Data Analysis  

The quantitative data collected through the survey questionnaire were analyzed using IBM SPSS Statistics (Version 

26). The data analysis process involved several steps: 

Data cleaning and preparation: The raw data were screened for missing values, outliers, and inconsistencies. Incomplete 

questionnaires were excluded from the analysis. 

Descriptive statistics: Descriptive statistics, such as frequencies, percentages, means, and standard deviations, were 

used to summarize the demographic information of the respondents and their responses to the questionnaire items. 

Reliability and validity analysis: The reliability of the questionnaire was assessed using Cronbach's alpha, which 

measures the internal consistency of the scales used. The validity of the questionnaire was established through content 

validity (expert review) and construct validity (factor analysis). 

Inferential statistics: Inferential statistical techniques, such as independent samples t-tests and one-way ANOVA, were 

used to compare risk management practices across different project types and organizational settings. 

 

3.3.2 Qualitative Data Analysis  

The qualitative data collected through the semi-structured interviews were analyzed using thematic analysis, following 

the six-step approach proposed by Braun and Clarke [14]. The analysis process involved: 

Familiarization with the data: The interview transcripts were read and re-read to gain familiarity with the data and 

identify initial ideas and patterns. 

Generating initial codes: The data were systematically coded, with each code representing a specific idea or concept 

relevant to the research objectives. 

Searching for themes: The codes were collated into potential themes, gathering all relevant data for each theme. 

Reviewing themes: The themes were reviewed and refined to ensure their coherence and distinctiveness, both in 

relation to the coded extracts and the entire dataset. 

Defining and naming themes: Each theme was clearly defined and named to capture its essence and relevance to the 

research questions. 

Producing the report: The findings were reported in a coherent and compelling narrative, addressing the research 

objectives and highlighting key insights and implications. 

The qualitative data analysis was supported by NVivo (Version 12), a qualitative data analysis software that facilitates 

the coding, organizing, and retrieval of data. 

 

IV. RESULTS 

4.1 Quantitative Findings  

4.1.1 Demographic Characteristics of Respondents  

The survey respondents represented a diverse range of roles, experience levels, project types, and organizational 

settings. Table 1 presents the demographic characteristics of the respondents. 

Table 1: Demographic Characteristics of Respondents 

Characteristic n (%) 

Role 

Project Manager 132 (30.1%) 

Risk Manager 87 (19.9%) 

Engineer 154 (35.2%) 

Other 65 (14.8%) 
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Years of Experience 

Less than 5 years 56 (12.8%) 

5-10 years 145 (33.1%) 

11-15 years 109 (24.9%) 

More than 15 years 128 (29.2%) 

Project Type 

Residential 98 (22.4%) 

Commercial 156 (35.6%) 

Infrastructure 184 (42.0%) 

Organization Type 

Public sector 121 (27.6%) 

Private sector 274 (62.6%) 

Public-private partnership 43 (9.8%) 

 

4.1.2 Risk Identification and Assessment Practices  

The survey explored the risk identification and assessment practices used in large-scale construction projects. Figure 1 

presents the frequency of use of different risk identification techniques. 

 
Figure 1: Frequency of Use of Risk Identification Techniques 



 

 

       International Journal of Advanced 

                               International Open-Access, Double

Copyright to IJARSCT 
www.ijarsct.co.in 

Impact Factor: 7.53 

Brainstorming (83.6% always/often) and interviews with experts (74.9% always/often) were the most frequently used 

risk identification techniques, followed by past project data analysis (81.3% always/often) and checklists (77.4% 

always/often). The Delphi technique was the 

always or often. 

Figure 2 presents the frequency of use of different risk assessment methods.

Figure 2: Frequency of Use of Risk Assessment Methods
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4.1.3 Risk Response Strategies  

The survey investigated the risk response strategies adopted by construction professionals in large
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Risk mitigation (91.3% always/often) was the most frequently used risk response strategy, followed by risk transfer 

(82.4% always/often) and contingency planning (82.0% always/often). Risk avoidance was also commonly used, with 

74.4% of respondents using it always or often. Risk acceptance was the least frequently used strategy, with 59.4% of 

respondents using it always or often. 

 

4.1.4 Risk Management Performance  

The survey assessed the perceived effectiveness of risk management practices and their impact on project outcomes. 

Table 2 presents the respondents' level of agreement with statements related to risk management performance. 

Table 2: Risk Management Performance % 

Statement Strongly Agree Agree Neutral Disagree Strongly Disagree 

Risk management improves project 

success 
48.2% 42.0% 8.4% 1.4% 0.0% 

Risk management reduces project 

delays 
39.7% 46.6% 11.4% 2.1% 0.2% 

Risk management enhances cost 

control 
42.5% 44.3% 11.0% 2.1% 0.1% 

Risk management improves quality 36.1% 47.9% 14.2% 1.8% 0.0% 

Risk management facilitates better 

decision making 
45.0% 43.8% 9.6% 1.6% 0.0% 

The majority of respondents strongly agreed or agreed that risk management improves project success (90.2%), reduces 

project delays (86.3%), enhances cost control (86.8%), improves quality (84.0%), and facilitates better decision making 

(88.8%). These results indicate a strong positive perception of the impact of risk management on project performance. 

 

4.1.5 Comparative Analysis of Risk Management Practices  

Independent samples t-tests and one-way ANOVA tests were conducted to compare risk management practices across 

different project types and organizational settings. Table 3 presents the results of the t-tests comparing risk management 

practices between infrastructure and non-infrastructure projects. 

Table 3: Comparison of Risk Management Practices by Project 

Risk Management Practice Infrastructure (n=184) 

Non-Infrastructure 

(n=254) t p 

Risk identification 4.12 (0.58) 3.98 (0.62) 2.43 0.015* 

Risk assessment 4.05 (0.61) 3.92 (0.64) 2.09 0.037* 

Risk response 4.23 (0.56) 4.14 (0.59) 1.61 0.108 

Risk management performance 

(mean score) 
4.29 (0.52) 4.19 (0.55) 1.91 0.057* 

*p < 0.05 

Infrastructure projects had significantly higher mean scores for risk identification (t = 2.43, p = 0.015) and risk 

assessment (t = 2.09, p = 0.037) compared to non-infrastructure projects. However, there were no significant 

differences in risk response strategies and overall risk management performance between the two project types. 
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Table 4: Comparison of Risk Management Practices by Organization  

Risk Management Practice Public Sector Private Sector Public-Private Partnership F p 

Risk identification 4.01 (0.63) 4.07 (0.59) 4.03 (0.62) 0.51 0.602 

Risk assessment 3.94 (0.66) 4.01 (0.61) 3.98 (0.63) 0.67 0.513 

Risk response 4.15 (0.59) 4.21 (0.56) 4.16 (0.60) 0.72 0.487 

Risk management performance (mean 

score) 
4.20 (0.55) 4.26 (0.53) 4.24 (0.54) 0.55 0.577 

 

There were no significant differences in risk identification, risk assessment, risk response strategies, and overall risk 

management performance across public sector, private sector, and public-private partnership organizations. 

4.2 Qualitative Findings  

 

4.2.1 Challenges and Barriers to Effective Risk Management  

The thematic analysis of the semi-structured interviews revealed several challenges and barriers to effective risk 

management in large-scale construction projects. The main themes included: 

Lack of a formal risk management process: Many interviewees reported that their organizations lacked a structured and 

systematic approach to risk management, leading to ad-hoc and inconsistent practices. 

Inadequate risk management expertise: Participants highlighted the shortage of skilled risk management professionals 

and the limited training opportunities available to construction staff. 

Time and resource constraints: Interviewees noted that risk management activities were often given lower priority due 

to tight project schedules and limited resources. 

Resistance to change: Some participants mentioned that there was resistance among project team members to adopt new 

risk management practices and tools, as they were seen as additional work. 

Insufficient risk communication: Respondents emphasized the need for improved communication and information 

sharing about risks among all project stakeholders, particularly between the design and construction teams. 

 

4.2.2 Best Practices and Success Factors for Risk Management  

The interviews also explored the best practices and success factors for effective risk management in large-scale 

construction projects. The key themes that emerged included: 

Top management support: Participants stressed the importance of having strong support and commitment from top 

management for implementing risk management practices. 

Early risk identification and assessment: Interviewees highlighted the benefits of identifying and assessing risks early in 

the project lifecycle, preferably during the planning and design stages. 

Collaborative risk management: Participants emphasized the need for a collaborative approach to risk management, 

involving all key project stakeholders, including the client, designers, contractors, and subcontractors. 

Regular risk monitoring and review: Interviewees noted the importance of regularly monitoring and reviewing risks 

throughout the project lifecycle and updating risk response plans as necessary. 

Integration with project management processes: Participants suggested that risk management should be integrated with 

other project management processes, such as scheduling, cost control, and quality management, to ensure a holistic 

approach. 

 

4.2.3 Lessons Learned and Recommendations for Improvement  

The interviews provided valuable insights into the lessons learned from past projects and recommendations for 

improving risk management practices in large-scale construction projects. The main themes included: 
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Establish a risk management culture: Interviewees recommended fostering a culture that encourages proactive risk 

management and open communication about risks at all levels of the organization. 

Invest in risk management training and tools: Participants suggested investing in training programs to enhance risk 

management skills among construction professionals and adopting user-friendly risk management tools and software. 

 

V. DISCUSSION 

The findings highlight the importance of a structured and systematic approach to risk management in large-scale 

construction projects. The quantitative results provide insights into the prevalence of various risk management 

practices, while the qualitative findings offer a deeper understanding of the challenges, best practices, and 

recommendations for improvement. 

The significantly higher usage of risk identification and assessment practices in infrastructure projects compared to 

other project types suggests that the nature and complexity of these projects demand more rigorous risk management. 

However, the lack of significant differences across organization types indicates that risk management practices may be 

more influenced by project characteristics than organizational settings. 

The challenges identified in the interviews, such as lack of formal processes and inadequate expertise, underscore the 

need for organizations to invest in risk management capabilities and resources. The best practices and success factors, 

including top management support and integration with project management processes, emphasize the importance of a 

holistic and integrated approach to risk management. 

 

VI. CONCLUSION 

This study provides a comprehensive and comparative analysis of risk management strategies in large-scale 

construction projects. The mixed-methods approach offers both breadth and depth in understanding the current 

practices, challenges, and opportunities for improvement. The findings contribute to the existing body of knowledge on 

risk management in construction and provide practical recommendations for organizations and professionals to enhance 

their risk management capabilities. 

Future research could explore the effectiveness of specific risk management techniques and tools, investigate the impact 

of organizational culture on risk management practices, and develop frameworks for integrating risk management with 

other project management processes. Additionally, longitudinal studies could examine the evolution of risk 

management practices over time and assess the long-term impact on project outcomes. 

 

REFERENCES 

[1]. Flyvbjerg, B. (2023). How Big Things Get Done: The Surprising Factors That Determine the Fate of Every 

Project, from Home Renovations to Space Exploration. Currency. 

[2]. Project Management Institute. (2022). A Guide to the Project Management Body of Knowledge (PMBOK® 

Guide) (7th ed.). 

[3]. Hofstede, G. (2023). Cultures and Organizations: Software of the Mind (4th ed.). McGraw-Hill. 

[4]. Kahneman, D., & Tversky, A. (1979). Prospect Theory: An Analysis of Decision under Risk. Econometrica, 

47(2), 263-291. 

[5]. Von Neumann, J., & Morgenstern, O. (1944). Theory of Games and Economic Behavior. Princeton 

University Press. 

[6]. Perrow, C. (1999). Normal Accidents: Living with High-Risk Technologies. Princeton University Press. 

[7]. Taleb, N. N. (2007). The Black Swan: The Impact of the Highly Improbable. Random House. 

[8]. Chapman, C., & Ward, S. (1997). Project Risk Management: Processes, Techniques, and Insights. John 

Wiley. 

[9]. Loosemore, M. (2010). Risk Management in Projects (2nd ed.). Taylor & Francis. 

[10]. Chang, C. Y. (2019). Risk-bearing Capability and Contract Design in Construction. Journal of Construction 

Engineering and Management, 145(3). 

[11]. Bourne, L. (2009). Stakeholder Relationship Management: A Maturity Model for Organisational 

Implementation. CRC Press. 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 4, Issue 7, May 2024 

Copyright to IJARSCT DOI: 10.48175/568   674 

www.ijarsct.co.in  

Impact Factor: 7.53 

[12]. COSO. (2023). Enterprise Risk Management—Integrating with Strategy and Performance. AICPA. 

[13]. Dandage, R. V., et al. (2023). Analysis of interactions among barriers in project risk management. Journal of 

Industrial Engineering International, 14(1). 

[14]. Bosnić, M., et al. (2023). Risk Management in Large Infrastructure Projects in Europe. Organization, 

Technology & Management in Construction: An International Journal, 11(1). 

[15]. Maemura, Y., et al. (2023). Risk Allocation in International Construction Contracts. International Journal of 

Project Management, 41(3). 

[16]. Kock, A., et al. (2023). A Contingency Theory of Stakeholder Management in Complex Projects. Project 

Management Journal, 54(1). 

[17]. Zhang, S., et al. (2023). Enterprise Risk Management and Project Performance in International Construction 

Firms. Construction Management and Economics, 41(5). 

[18]. Yildiz, A. E., et al. (2023). Technical Risk Assessment in Large-Scale Construction. Journal of Civil 

Engineering and Management, 29(1). 

[19]. Chen, C., et al. (2023). Environmental Risk in Large Hydraulic Projects. Water Resources Management, 

37(4). 

[20]. Kubicki, P., et al. (2023). Political Risk in Infrastructure Projects. International Journal of Project 

Management, 41(7). 

[21]. Tang, L. (2023). Social Risk in Urban Megaprojects. Cities, 115. 

[22]. Cagliano, A. C., et al. (2023). Using Delphi Technique for Geopolitical Risk Assessment. Journal of Multi-

Criteria Decision Analysis, 30(1-2). 

[23]. Hu, Y., et al. (2023). Enhancing Risk Identification with RBS in Rail Projects. Automation in Construction, 

131. 

[24]. Pickering, A., & Bonyuet, M. (2023). Limitations of Risk Matrices in Megaprojects. Project Management 

Journal, 54(2). 

[25]. Fayek, A. R., & Jose, R. P. (2023). Fuzzy Logic in Stakeholder Risk Modeling. International Journal of 

Fuzzy Systems, 25(3) 

 


