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Abstract: Risk management is a critical aspect of construction project management, ensuring the successful completion
of projects within scope, budget, and timeline. Construction projects are inherently complex, involving multiple
stakeholders, uncertain site conditions, financial constraints, and regulatory challenges. This review explores the key
principles, methodologies, and tools used in risk management for construction projects. It discusses common risks such
as cost overruns, delays, safety hazards, environmental concerns, and contractual disputes. Furthermore, the study
highlights risk identification, assessment, mitigation strategies, and the role of technology, including Building
Information Modeling (BIM) and artificial intelligence, in improving risk management efficiency. By analyzing case
studies and best practices, this paper emphasizes the importance of proactive risk management in enhancing project
performance, sustainability, and resilience in the construction industry.

Keywords: Risk management, construction projects, risk assessment, risk mitigation, project delays, cost overruns,
safety hazards, sustainability, risk analysis, project management.

1. INTRODUCTION

Risk management is a comprehensive and ongoing process that plays a critical role in the success and
sustainability of any organization (Aven, 2016). It involves the identification, analysis, evaluation, and
treatment of potential events or circumstances that could pose threats to an organization’s objectives,
operations, reputation, or assets. The first step in effective risk management is to systematically identify
potential risks—these could be strategic, financial, operational, legal, technological, or environmental in
nature (Smith et al., 2014). Once identified, the risks are assessed in terms of their likelihood of occurrence
and the severity of their impact. This analysis helps prioritize which risks need immediate attention and
which can be monitored over time. After assessment, appropriate strategies are formulated to address each
risk (Kerzner, 2017). These strategies may include risk avoidance, where the organization chooses not to
engage in a certain activity; risk reduction, where steps are taken to lessen either the likelihood or the
impact of the risk; risk sharing or transfer, such as outsourcing certain operations or purchasing insurance;
and risk acceptance, where the organization acknowledges the risk and prepares a contingency plan in case
it materializes (Tah et al., 2001). A successful risk management framework also involves monitoring and
reviewing risks regularly, as well as communicating risk-related information across departments to ensure
alighment with organizational goals (Perera et al., 2009). In today’s dynamic and uncertain business
environment, risk management is not just about avoiding losses—it is also about identifying opportunities,
improving decision-making, enhancing resilience, and building stakeholder confidence. Organizations
that prioritize risk management are better equipped to respond proactively to crises, maintain operational
continuity, and sustain long-term growth and profitability.

2. RESEARCH METHOD

2.1 Research Design

* This study will employ a quantitative survey design to systematically examine the key factors influencing
risk management in construction projects within the Delhi NCR region.

* A structured questionnaire will be developed to capture comprehensive data on two primary research
objectives: the factors influencing risk management in construction projects within the Delhi NCR region.
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* The survey will target a representative sample of construction professionals, including project managers,
site engineers, contractors, and supervisors, to ensure a broad perspective across various roles in the
industry.

* To identify factors that influence risk management in construction projects within the Delhi NCR
region, survey questionnaire is developed.

2.2 Sample and Sampling Technique

1. Sample

The sample consists of construction professionals, including project managers, site engineers, and
supervisors, from construction companies in Delhi NCR region.

This sample was selected due to the companies' active involvement in construction projects, providing a
relevant context for studying factors influencing risk management in construction projects within the
Delhi NCR region.

2. Sampling Technique

A purposive sampling technique will be employed. This method is chosen because it allows for the
selection of participants with specific roles and expertise related to factors influencing risk management
in construction projects within the Delhi NCR region. Each selected professional will complete a
structured survey that covers:

Factors Affecting risk management: Identification of key factors influencing risk management .

3. RESULTS

The table 1 provides a comprehensive breakdown of the demographic and professional details of the 385
respondents who participated in the survey on risk management in construction projects in the Delhi-
NCR region. It categorizes participants based on designation, years of experience, type of construction
projects handled, and project size, presenting both frequency (absolute count) and percentage distribution
for each subcategory.

Table 1: Demographic and Professional Details of Respondents

) Frequency Percentage
Category Subcategories (n = 385) %)
Project o
Designation Manager %6 25.00%
Site Engineer 116 30.00%
Contractor 17 20.00%
Consultant 58 15.00%
Others 38 10.00%
Years — of 0-5 years 77 20.00%
Experience
6-10 years 116 30.00%
11-15 years 96 25.00%
16+ years 96 25.00%
Project Residential 135 35.00%
Type
Commercial 96 25.00%
Infrastructure 7 20.00%
Industrial 77 20.00%
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Project Size Small 115 30.00%
Medium 154 40.00%
Large 116 30.00%

The designation section highlights the professional roles of respondents in the construction industry. The
majority of participants are Site Engineers (30.0%), followed by Project Managers (25.0%), who are directly
responsible for on-site execution and project coordination. Contractors (20.0%) also form a significant
portion, as they oversee the overall project completion. Consultants (15.0%) contribute expert insights
and technical guidance, while the remaining 10.0% fall under the "Others" category, which includes
professionals such as supervisors, procurement officers, and quality inspectors. This distribution ensures
that the study captures perspectives from various stakeholders in construction risk management. The factor
loadings obtained from Exploratory Factor Analysis (EFA) highlight the most significant risks affecting
construction projects in the Delhi-NCR region. Each risk category comprises specific risk factors that
exhibit strong correlations, indicating their influence on project performance. The results provide valuable
insights into the critical areas where risk mitigation efforts should be focused.

Table 4.5: Results of Exploratory Factor Analysis
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1. Financial and Economic Risks

The factor loadings for financial and economic risks indicate that cash flow problems from the
client/owner (0.81) and financial instability of the contractor/builder (0.78) are the most pressing
concerns in this category. Construction projects are highly dependent on steady financial support, and
any instability can halt operations, delay timelines, and increase overall project costs. Additionally, the
increase in material costs (0.76) and labor costs (0.69) due to market fluctuations or demand changes
contribute significantly to financial unpredictability. The high factor loadings suggest that cost escalations,
mainly driven by government policies (0.74) and material/labor price variations, must be accounted for
in budgeting and financial planning strategies.

2. Regulatory and Legal Risks

The highest factor loading in this category is for lack of enforcement of legal judgments (0.81), highlighting
concerns over ineffective legal frameworks and slow dispute resolution mechanisms. Government and
political influence (0.79) further amplify uncertainties, leading to project delays, cost overruns, and
compliance issues. Additionally, unfairness in tendering processes (0.75) is a major concern, as non-
transparent bidding can lead to legal complications and affect project execution. Late approvals of project
drawings (0.72) and environmental clearance delays (0.74) further add to administrative bottlenecks,
making it necessary for construction firms to engage in proactive legal compliance and regulatory
navigation.

3. Planning and Operational Risks

Among planning and operational risks, improper project planning and budgeting (0.79) has the highest
loading, suggesting that poor financial forecasting and inadequate scheduling are major contributors to
inefficiencies. Delayed timelines and planning (0.77) is another critical issue, which can cause resource
wastage and increased costs. Errors in design and drawings (0.76) and excessive changes from clients (0.73)
indicate that inconsistencies in project execution significantly affect construction progress. The high
loadings across these factors imply that early-stage planning, client coordination, and precision in design
execution are crucial for project success.

4. Resource and Infrastructure Risks

In this category, the shortage of skilled workers (0.83) emerges as the most significant risk, suggesting a
strong need for skilled labor availability in the Delhi-NCR construction sector. Additionally, the lack of
specialized equipment (0.79) and equipment failure/unavailability (0.78) further contribute to operational
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inefficiencies. The shortage of construction materials (0.80) and essential utilities such as water, gas, and
electricity (0.76) also highlight the need for effective resource planning and supply chain management.
These results emphasize the importance of workforce training programs, better inventory management,
and investment in modern construction equipment to mitigate resource-related risks.

5. Site and External Environment Risks

For site and external environment risks, the inappropriate selection of construction sites (0.81) has the
highest loading, suggesting that poor site evaluation can severely impact project execution. Additionally,
accidents on-site (0.78) and security issues (0.72) emphasize the importance of implementing safety
protocols and enhanced site monitoring. Disturbances from local bodies (0.75) and pressure for early
project completion (0.73) indicate that external factors such as community interference, local regulations,
and unrealistic deadlines are critical concerns. These findings suggest that firms must prioritize site
feasibility studies, adopt strong safety measures, and maintain effective communication with regulatory
bodies to reduce external disruptions.

4. CONCLUSION

The study provides a comprehensive understanding of the significant risks affecting construction projects
in the Delhi-NCR region, emphasizing the critical role of financial, regulatory, planning, resource, and
site-related challenges in determining project success. Financial and economic risks, particularly financial
instability of contractors, cash flow constraints from clients, and rising material and labor costs, have
emerged as major concerns. These factors highlight the need for effective financial planning, secured
funding sources, and flexible budgeting strategies to mitigate potential cost overruns and financial
disruptions. Regulatory and legal risks further exacerbate challenges, as delayed approvals, political
influence, unfair tendering processes, and weak enforcement of legal judgments create administrative
bottlenecks that result in project slowdowns and increased costs. The major risk factors identified in this
list are financial, economic, regulatory, legal, planning, operational, resource, infrastructure, and site-
related risks. Among the financial and economic risks, the most significant are financial instability of the
contractor/builder, cash flow problems from the client/owner, and an increase in overall costs due to
government policies or labor and material costs. Regulatory and legal risks include delays in project
approvals, government/political influence, and unfair tendering practices, as well as the lack of
enforcement of legal judgments. Planning and operational risks focus on delayed timelines, excessive
changes in client drawings, improper project planning and budgeting, and errors in design. Resource and
infrastructure risks revolve around shortages of construction materials, skilled workers, and equipment,
as well as the availability of utilities like water, gas, oil, and electricity. Finally, site and external
environment risks involve security issues, accidents on-site, inappropriate site selection, disturbances from
local bodies, and pressure to complete the project earlier than scheduled. These factors highlight the
complexity of construction projects and the various challenges that need to be carefully managed to ensure
successful completion. The study underscores the necessity for improving regulatory frameworks,
expediting approval processes, and ensuring legal compliance to streamline construction activities.
Additionally, planning and operational risks, such as improper project scheduling, excessive client-driven
design changes, and errors in execution, indicate that better project management practices, early-stage risk
identification, and efficient coordination between stakeholders are essential to maintaining project
timelines and preventing disruptions. Resource and infrastructure constraints, including shortages of
skilled labor, unavailability of construction materials, and equipment failures, further contribute to project
inefficiencies, emphasizing the importance of investment in workforce training, efficient resource
allocation, and adoption of modern construction technologies. Lastly, site-related risks, such as poor site
selection, security threats, local disturbances, and pressure for early completion, demonstrate the need for
comprehensive feasibility studies, safety measures, and effective communication with local authorities to
ensure smoother project execution. Overall, the findings emphasize the importance of a proactive and

1640


https://www.theaspd.com/ijes.php

International Journal of Environmental Sciences
ISSN:2229-7359
Vol.11 No.17s, 2025

https://www.theaspd.com/ijes.php

integrated risk management approach, incorporating financial planning, regulatory compliance,
structured project scheduling, efficient resource management, and strategic site evaluation to enhance
construction project performance and minimize potential setbacks. Addressing these risks effectively will
not only improve project efficiency but also contribute to the long-term sustainability and success of the
construction industry in the Delhi-NCR region.
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