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ABSTRACT:

Project success in different industries depends heavily on identifying risks which forms an essential part of risk management practice. The study reviews risk
identification strategies in detail for their use within construction projects. Various research methods integrate expert interviews among several other approaches
such as brainstorming sessions with historical data analysis as well as Failure Mode and Effects Analysis (FMEA) and the Analytical Hierarchy Process (AHP)

and new data-driven techniques including Artificial Intelligence (AI) and Machine Learning (ML).

This research reviews risk identification systems across specific industries and shows how financial, healthcare and manufacturing sectors approach risk
assessment and demonstrates how these methods apply to construction project management enhancement. The analysis examines construction risk identification
complexity while studying fundamental risks including cost explosion and project delays and design faults as well as personnel shortages and workplace safety
concerns and administrative rule violations. Outside industry comparisons demonstrate beneficial techniques about combining formal risk assessment systems

and high-tech instruments to strengthen risk analysis and risk management capabilities.

The paper investigates how Building Information Modeling (BIM) as well as blockchain technology enhances project accountability while improving risk
visibility. This study combines different industry insights to show that risk management needs an approach where threats and opportunities should be treated
equally. A data-oriented framework together with multiple disciplines helps strengthen construction project risk identification thus leading towards more efficient

and resilient project execution.
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Mitigation, Sector-Specific Risks, Safety Hazards, Financial Risks, Operational Risks, Environmental Risks, Project Management, Risk Factors,
Decision Making.

Introduction:

Background

Risk identification stands as an essential risk management element which ensures all sectors maintain their project operations without hindrances.
Every professional field which includes business finance along with healthcare engineering and development needs to deal with sector-specific
problems that lead to operational breakdown and higher expenses while negatively affecting project results.

The construction industry stands as the most susceptible sector because its rapid dynamism meets substantial financial commitments while relying on
various parties such as contractors and suppliers together with workers and regulatory organizations. Complex construction activities under time
constraints and limited resources consistently face varieties of risks that include safety hazards along with financial uncertainties and environmental
issues and legal compliance matters. The implementation of proper risk identification approaches leads to improved project efficiency and decreases
losses while fostering better decision-making practices. Robust risk identification mechanisms will grow in importance as the industry develops its
capabilities with advanced technological advancements.

Problem Statement

The study analyzes risk identification approaches throughout various business sectors with particular focus on construction project applications.
Previous research evaluates risk management without disconnecting its fundamental phase of risk identification. Identification techniques based on
expert assessment and brainstorming sessions and checklist-based methods do not provide the benefits that come from Al-powered data-based systems.
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The construction industry faces inefficiencies because it continues to use traditional methods that fail to manage new risks that include environmental
change alongside workforce scarcity and material price stability. The research aims to connect existing knowledge through identification of risk
detection best practices across different industries with the goal of bettering construction project results.

Objectives

A comparative analysis of risk identification approaches exists between different sectors that present methods with their effectiveness ratings along
with compatibility measurements.

The research will assess risk identification techniques for construction projects through a study of specific identification methods, both traditional and
modern such as Building Information Modeling (BIM) and Artificial Intelligence (AI).

The research creates an optimized framework for risk identification in construction by proposing enhancements to risk identification practice through
advanced industry methods.

Hypothesis:

Hypothesis 1: looks at risk identification approaches among various industries by studying different industries' risk identification methods. The
effectiveness along with adaptability of risk identification strategies shows no substantial variation between different sectors according to the null
hypothesis. Across different industrial sectors risk identification strategies present both distinctive effectiveness and adjustable characteristics between
them.

Hypothesis 2: Evaluation of Risk Identification Techniques in Construction Projects The effectiveness along with accuracy of traditional versus modern
risk identification techniques for construction projects stands equally strong according to the null hypothesis. Modern risk identification techniques
bring superior effectiveness and accuracy when identifying construction project risks when compared to traditional methods.

Hypothesis 3: Developing an Optimized Framework for Risk Identification in Construction The implementation of optimized frameworks combining
contemporary technologies and established practices fails to cause noticeable enhancement of risk identifications in construction projects. An optimized
framework which unites modern technologies with best practices demonstrates significant enhancement of construction project risk identification
efficiency and effectiveness.

Literature Review:

Chapman & Ward (2004) maintain that organizations should bridge project risk management and opportunity management under a comprehensive
system. A balanced strategy prevents adverse results which stem from extreme behaviors aimed at limiting attention or pursuing opportunities.
According to Hillson (2002; 2019) organizations should adopt a comprehensive approach for positive risk creation because it leads to superior long-
term project success. Tracks that safety should guide risk prioritization according to Olsson (2007) because over-indulgence in threats or opportunities
leads to problems.

Masar et al. (2022) delve into global barriers faced in project risk management, shedding light on the unique challenges that construction projects
encounter. These insights contribute to a comprehensive understanding of risk management's complexities and underscore the need for targeted
strategies. Matej et al. (2018) provide insightful analysis of risk assessment in PPP projects, highlighting the usefulness of risk management strategies
in concessions for toll roads. These specific domain-based studies illuminate the applicability of risk management methodologies across diverse
construction contexts, providing practical guidance for construction project managers.

Zou et al. (2017) emphasize the value of expert interviews, brainstorming sessions, and historical data analysis in their investigation of risk
identification in Chinese construction projects. They emphasize the importance of involving project stakeholders and experts to ensure a comprehensive
understanding of potential risks. This aligns with Smith and Tardif (2009), who stress the need for a multidisciplinary approach to risk identification,
encouraging collaboration among architects, engineers, contractors, and other key project members.

El-Sayegh (2008) delves into the application of failure mode and effect analysis (FMEA) in identifying construction project risks. FMEA is a
systematic approach that evaluates each component of a project, identifying potential failure modes and their consequences. Using this method, risk can
be ranked according to likelihood and severity. Li et al. (2013) also explore the benefits of utilizing FMEA in risk identification and propose a modified
FMEA methodology tailored to construction projects, integrating it with Building Information Modeling (BIM) to enhance risk analysis.

Huang et al. (2016) advocate for the adoption of data-driven risk identification techniques. Their research demonstrates how data mining, a process of
discovering patterns in large datasets, can unveil hidden risks in construction projects. By analyzing historical project data, construction managers can
uncover valuable insights and anticipate potential issues.

Flanagan and Norman (1993) proposed a risk analysis framework that combines both qualitative and quantitative assessments. This integrated approach
allows for a deeper understanding of risks by considering both their potential impact and probability. Tam et al. (2004) expand on this integrated
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approach by introducing fuzzy set theory to risk analysis. Fuzzy logic can handle uncertainties in construction projects, where precise data may be
lacking.

Saaty (2008) presented the Analytic Network Process (ANP) as a technique for risk assessment in decision-making. ANP considers the
interdependencies between risks, allowing project managers to analyze how one risk factor might influence another. This can be particularly useful in
mega-construction projects with intricate webs of dependencies.

Li et al. (2017) highlight the importance of risk modeling and simulation methods in a different setting. To assess risk in construction projects, they use
Monte Carlo simulation. This method involves running thousands of project simulations to understand the range of potential outcomes and the
associated risks. Project managers can effectively allocate resources and make well-informed decisions by quantifying these risks.

Goh et al. (2016) discuss how Building Information Modeling (BIM) can improve risk management. BIM provides a 3D model of the construction
project, which allows for more accurate risk assessments and better visualization of potential issues.

Chong, Feng, and Jin (2021) proposed a holistic risk aggregation and capital allocation concept that emphasizes the need to balance stakeholder
interests. This strategy optimizes risk management and aligns with diversification frameworks by taking competing priorities into account. Szentes'
(2021) findings corroborate this idea, advocating for a balanced approach that incorporates threat and opportunity management.

Research Methodology

Study Design

The study employs a mixed research method which combines qualitative and quantitative research designs. The research analyzes diverse sectors for
risk identification strategies in qualitative depth and generates quantitative findings through statistical analysis of construction project effectiveness.
The mixed-methods design enables researchers to achieve holistic results through the unification of both human observation and numerical statistical
evaluation of risk detection techniques.

Data Collection
The study relies on both primary and secondary data sources:

®  Primary Data: Collected through surveys, structured interviews, and case studies with industry professionals, project managers, and risk

management experts in the construction sector.

®  Secondary Data: Gathered from academic journals, industry reports, government publications, and project documentation to provide
contextual background and validate primary findings.

Sampling Techniques

Population

The target population consists of risk management professionals, project managers, and industry experts working across diverse sectors, with a specific
emphasis on the construction industry.

Sampling Unit

The study focuses on construction companies, infrastructure projects, and industry consultants that have implemented structured risk identification
strategies.

Sample Size

A sample of 100-150 respondents is selected, including project managers, site engineers, and risk analysts. This ensures a balance between qualitative
insights and statistically significant quantitative data.

Sampling Methods
A combination of probability and non-probability sampling techniques is used:

®  Stratified Random Sampling (Probability Sampling): Used to select participants from different sectors, ensuring a diverse representation
of industries.

®  Purposive Sampling (Non-Probability Sampling): Applied to identify experts and professionals with in-depth experience in risk
identification within construction projects.
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Data Analysis

Data analysis incorporates both qualitative thematic analysis and quantitative statistical methods:

®  Qualitative Analysis: Thematic coding is used to analyze responses from interviews and open-ended survey questions, identifying common
patterns in risk identification strategies.

®  Quantitative Analysis: Statistical tools such as SPSS and Microsoft Excel are used for descriptive statistics, correlation analysis, and
regression models to assess the effectiveness of risk identification strategies in construction projects.

®  Comparative Analysis: Used to evaluate risk identification approaches across different sectors, highlighting key similarities and
differences.

Results and Discussion

Gender

122 responses

® Male
@ Female
@ Prefer not to say

The survey's gender distribution is relatively balanced, with a slight male majority and a notable 16.4% of respondents not disclosing their gender. This
highlights potential privacy concerns or a preference for neutrality. Given gender's role in shopping behavior and digital trust, further qualitative
insights may be needed to understand the preferences of non-disclosing respondents.

Age

122 responses

@ 15-20
@ 21-30
®30+

The survey shows that 68.9% of respondents are aged 21-30, making them the dominant group, while 16.4% are 30 and older, and 14.8% are 15-20.
This highlights that younger individuals, who are more digitally engaged and financially conscious, form the primary online shopping demographic.
The lower participation of those over 30 suggests either lower online shopping tendencies or limited survey accessibility.
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Occupation

122 responses

@ Student
@ Business man

® Job

The survey shows that 42.6% of respondents are students, 32.8% are businessmen, and 24.6% are job holders. This suggests varying online shopping
behaviours, with students being more price-sensitive, businessmen prioritizing convenience or bulk purchases, and job holders having stable but limited
disposable income. The occupational distribution is crucial for analyzing consumer buying behaviour.

Income

122 responses

@ 10k - 25k
@ 25k-50k
@ 50k+

28.7%
40.2%

The income distribution shows that 40.2% earn 310,000-325,000, 28.7% earn %25,000-350,000, and 31.1% earn more than X50,000. Lower earners are
likely the most price-sensitive, middle-income consumers may seek quality at moderate prices, while higher earners may prefer premium products.
Income segmentation is crucial in understanding affordability, brand preference, and purchase frequency.

How often are risk registers used to document and track risks in your construction projects?
122 responses

@® Rarely

@ Sometimes

@ Frequently

The survey shows that risk registers are inconsistently used in construction projects, with only 9% always using them, while 47.5% use them sometimes

and 23.8% rarely. This indicates gaps in risk management practices, potentially leading to unmanaged risks and inefficiencies. Better training,
structured protocols, and policy integration may enhance consistent use of risk registers in the industry.
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To what extent do brainstorming sessions contribute to identifying risks during the planning phase
of your projects?
122 responses

@ Not at all
@ Sligtly

@ Very

@ Extremely

The survey indicates that 53.3% of respondents find brainstorming useful for risk identification, while 46.7% see little to no value. This suggests that
effectiveness may depend on session structure, participant expertise, or tools used. Enhancing instruction and structured risk identification methods
could improve its usefulness in project planning.

How effective do you find tools like SWOT analysis in identifying potential risks in construction
projects?
122 responses

@ Not effective

@ Slightly effective
@ Very effective

@ Extremely effective

The survey shows that 53.2% of respondents find SWOT analysis effective for risk identification, while 46.7% see limited or no effectiveness. Its
success depends on implementation, participant knowledge, and complementary risk evaluation tools. Enhancing education and incorporating
quantitative methods may improve its effectiveness in construction projects.
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How often is quantitative risk analysis (e.g., Monte Carlo simulations) used to assess risks in your

construction projects?
122 responses

@ Nerver
@ Rarely
@ Sometimes
@ Always

The survey shows that 65.5% of respondents use quantitative risk analysis infrequently or never, while only 18% always use it. This suggests limited
adoption due to a lack of capacity, resources, or awareness. Increased training and accessibility to these tools could improve risk assessment and
decision-making in construction projects.

How confident are you in the effectiveness of the risk assessment methods used in your projects?

122 responses

@ Not confident
@ Neutral
@ Confident

The survey shows that 46.7% of respondents feel neutral, 30.3% are confident, and 23% lack confidence in risk assessment methods. This suggests
limitations in current practices, highlighting the need for improved methods and training to enhance confidence and effectiveness in project risk

assessment.

How regularly do you assess risks throughout the lifecycle of a construction project?
122 responses

@ Rarely
@ Occasionally
@ Regularly

The survey shows that 73.7% of respondents assess risk at some level, but only 35.2% do so routinely. The gaps in proactive risk management suggest
aneed for a more systematic and consistent risk assessment approach to enhance project safety, efficiency, and overall risk management in construction.
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To what extent do you believe risk assessments contribute to successful project outcomes?
122 responses

@ Not at all
@® Some what
@ To a great extent

The survey shows that 49.2% believe risk assessments somewhat contribute to project success, 28.7% see a great impact, while 22.1% see no
contribution. This highlights the need for better understanding and implementation of risk assessments to demonstrate their value in enhancing project
success and mitigating issues.

How significant do you consider sector-specific risks (e.g., regulatory, environmental, market

changes) in your industry?
122 responses

@ Not significant
@ Moderately significant
@ Highly significant

The survey shows that 54.1% view industry-specific risks as moderately important, 23% as highly important, and 23% as not important. This indicates
that most respondents recognize these risks as impactful, while a smaller group sees them as less significant.

How well do you feel your sector’s risk management strategies address its unique risks?

122 responses

@ Not well
@ Moderately well
@ Very well

The survey shows that 53.3% believe their sector's risk management strategies address risks moderately well, 27% say very well, and 19.7% feel they
do not address risks well. While some effectiveness is recognized, the findings suggest room for improvement in addressing industry-specific risks.
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How often do sector-specific risks impact the overall performance of your projects or operations?

122 responses

@ Never
@ Occasionally
@ Frequently

49.2%

The survey shows that 49.2% experience area-specific risks occasionally, 24.6% frequently, and 26.2% never. While some industries mitigate risks
effectively, nearly three-fourths face performance impacts at times, highlighting the ongoing concern of risk management.

How effective are the current mitigation strategies in reducing risks in your projects?

122 responses

@ Not effective
@ Somewhat effective
© Very effective

The survey shows that 47.5% find risk mitigation techniques somewhat effective, 31.1% very effective, and 21.3% not effective. While most
respondents see some effectiveness, improvements are needed to enhance risk management efficiency.

How often do you update your mitigation strategies based on new risks identified during a project?

122 responses

@ Rarely
@ Occasionally
@ Frequently

The survey shows that 50% of organizations occasionally update mitigation strategies, 27.9% do so frequently, and 22.1% rarely update them. While
adjustments are acknowledged, more systematic and timely updates are needed for effective risk management.
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How confident are you that your mitigation strategies will successfully address the risks identified in
your projects?
122 responses

@ Non confident
@ Neutral
@ Confident

The survey shows that 48.4% of respondents are neutral about their risk mitigation strategies, 30.3% are confident, and 21.3% are not confident. While
some confidence exists, uncertainty and skepticism highlight the need for improvements and greater assurance in risk management programs.

How effective are the project management practices in identifying and addressing risks throughout

the project lifecycle?
122 responses

@ Not effective
@ Moderately effective
© Very effective

The survey shows that 52.5% find project management practices moderately effective in risk management, 27.9% very effective, and 19.7% not
effective. While some effectiveness is recognized, improvements are needed for comprehensive risk management throughout the project life cycle.

How often do you use project management tools (e.g., Gantt charts, scheduling software) to

monitor and mitigate risks?
122 responses

® Never
@ Occasionally
@ Always

The survey shows that 45.1% occasionally use project management tools for risk management, 33.6% always use them, and a smaller group never uses
them. While these tools are utilized, their inconsistent integration limits their overall impact on risk observation and response.
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How satisfied are you with the communication and collaboration between project management and
risk management teams in your projects?

122 responses

@ Not satisfied
@ Neutral
Satisfied

The survey shows that 45.1% of respondents are neutral about project management and risk management communication, 37.7% are satisfied, and
17.2% are not satisfied. While collaboration is seen as adequate, improvements are needed for better alignment and communicatio

Conclusion and Future Scope

Businesses need risk identification as an essential process because construction sites prove especially vulnerable to project-damaging uncertainties. The
research provided a comprehensive evaluation of different risk identification methods by exploring their operational efficiency along with their
implementation issues as well as their industry-specific modifications. The research establishes that generic risk identification frameworks exist but
distinct adjustments need to be applied for each industry to address operational risks specifically.

This research provides valuable insights showing the need for proactive risk identification practice besides demonstrating how technology helps risk
accuracy and highlighting stakeholder engagement for successful risk management. Construction projects encounter three primary risks consisting of
excessive costs, staffing shortages and compliance requirements according to survey findings. Accuracy-enhancing risk assessments benefit from
modern technologies primarily through Al-based predictions together with BIM implementations despite traditional risk identification approaches with
checklists and expert judgments maintaining their relevance.

This study indicates organization must use a combined risk identification system which unites qualitative techniques with quantitative approaches for
developing a holistic risk understanding. Risk mitigation efforts benefit substantially from creating an organization-wide risk-conscious culture which
should include sustained training programs along with real-time data tracking systems. Digital risk management platforms adopted especially by the
construction industry need to integrate predictive analytics capabilities to identify potential disruptions as they develop.

Seeking future research direction requires extending this study by analyzing actual industry case studies with empirical data to prove the value of
diverse risk identification approaches. Research into future regulatory effects on risk identification methods in the construction industry alongside
healthcare and finance should be included in upcoming study designs. Research needs to examine artificial intelligence and machine learning
technologies because they are undergoing continuous advancement related to automated risk identification processes.

Risk management begins with successful identification which remains essential for organizations to manage their operations properly. The research
discoveries present fundamental knowledge for organizations to build advanced risk management approaches which ensure their long-term operational
stability during rising business unpredictability.
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