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ABSTRACT
This research paper examines the impact of implementing risk management on the
efficiency of construction projects, with a specific focus in enhancing workplace
safety and preventing occupational hazards in Yanbu Industrial City. Construction
projects in industrial cities like Yanbu face numerous risks that can significantly
impact project timelines, costs, and overall success. Therefore, effective risk
management practices are crucial for ensuring project efficiency and minimizing
potential setbacks. The effective identification, evaluation, and control of workplace
risks are vital for ensuring the well-being of employees and maintaining a safe

working environment

Through a comprehensive literature review and a case study of Yanbu Industrial
City, this research investigates the current state of risk management in the
construction industry, evaluates its influence on project efficiency and their impact
on occupational health and safety management. The study employs a mixed-
methods approach, combining surveys, interviews, and data analysis to gather

insights from project stakeholders and industry experts.

The findings reveal that the implementation of robust risk management practices in
construction projects in Yanbu Industrial City positively affects project efficiency and
significantly contributes to the prevention of workplace accidents, injuries, and
illnesses. By proactively identifying, assessing, and mitigating risks, projects can
experience improved cost control, schedule adherence, and can effectively mitigate
risks and create safer work environments. The study also identifies common risks
prevalent in Yanbu Industrial City and highlights the challenges faced in effectively

implementing risk management strategies.

Moreover, the research highlights the importance of employee involvement and
engagement in the risk assessment process. It emphasizes the need for effective
communication, training, and collaboration between management and workers to
ensure a thorough understanding of risks and the implementation of preventive

measures.

The outcomes of this research contribute to the existing body of knowledge by

providing empirical evidence of the benefits of risk management in the context of
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construction projects in industrial cities. The findings offer practical implications for
project managers, contractors, and stakeholders involved in similar settings,
emphasizing the importance of integrating risk management into project planning
and execution. The findings offer guidance to organizations and practitioners in
designing and implementing effective risk assessment strategies that prioritize

worker safety and well-being.

This research underscores the significance of OHS risk assessment as a
fundamental component of occupational health and safety management. By
proactively identifying and managing workplace risks, organizations can protect

their employees, reduce accidents and injuries, and create a culture of safety.

This research paper concludes with providing practical recommendations for
improving risk assessment practices and for enhancing risk management practices
in Yanbu Industrial City and suggests avenues for future research to delve deeper
into specific risk management strategies and their impact on project
outcomes/occupational health and safety. These recommendations encompass the
adoption of standardized risk assessment frameworks, the integration of technology
and data analysis tools, and the continuous monitoring and review of risk control
measures. Ultimately, by embracing effective risk management, construction
projects in Yanbu Industrial City can enhance their efficiency, minimize

disruptions/accidents, and achieve successful project delivery.
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1.0 INTRODUCTION

1.1 Introduction

The construction industry plays a vital role in the economic growth and development
of regions worldwide. However, construction projects are inherently complex,
encompassing various stakeholders, intricate processes, and numerous
uncertainties. Construction projects are inherently complex and involve numerous
uncertainties and risks that can significantly impact their efficiency and successful
completion. Addressing these risks through effective risk management practices is
essential to ensure the timely and cost-effective delivery of construction projects. To
ensure project success, it is crucial to effectively manage risks that can potentially

hinder the efficiency and timely completion of construction projects.

The construction industry also plays a crucial role in the economy by utilizing various
resources to create physical, economic, and social infrastructure necessary for
socioeconomic growth. It encompasses the entire process of planning, designing,
procuring, constructing, modifying, repairing, maintaining, and demolishing physical
infrastructure. Additionally, it is a fundamental economic activity with far-reaching

effects on multiple sectors of the economy.

Occupational health and safety (OHS) is a critical aspect of any workplace
especially in construction, aiming to protect employees from potential hazards,
injuries, and illnesses. The well-being of workers is not only a moral obligation but
also a legal and financial imperative for organizations. To ensure a safe working
environment, it is essential to identify, assess, and control occupational risks
effectively This research paper aims to investigate the impact of implementing risk
management on the efficiency of construction projects along with the significance
and impact of occupational health and safety risk assessment as a fundamental
component of OHS management with a specific focus on construction companies

in Yanbu Industrial City.

Yanbu Industrial City, strategically located on the west coast of Saudi Arabia, has
emerged as a significant center for industrial and economic activities. Yanbu

Industrial City is a prominent industrial hub known for its extensive construction
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activities and diverse infrastructure projects. With its extensive industrial zones and
diverse sectors, the city has withessed a surge in construction projects ranging from
industrial plants and infrastructure development to commercial and residential
complexes. The successful execution of these projects is essential to support the
city's economic growth and meet the increasing demands of industries in the region.
By implementing comprehensive risk management strategies, construction projects
in Yanbu Industrial City can mitigate potential disruptions, improve resource

allocation, and enhance overall project performance.

The research will involve a comprehensive review of existing literature on risk
management in construction projects, focusing on theories, frameworks, and best
practices. Through detailed analysis of project data, risk identification techniques,
risk assessment methods, and risk mitigation strategies, this study aims to evaluate
the effectiveness of risk management implementation and its influence on project’s

efficiency and occupational health and safety.

1.2 About Yanbu Industrial City

Yanbu Industrial City, located on the west coast of Saudi Arabia, is a major industrial
and petrochemical hub known for its significant contributions to the country's
economic growth. Established in 1975, Yanbu Industrial City is strategically
positioned near the Red Sea, offering easy access to international trade routes and

facilitating the transportation of goods and raw materials.

The city encompasses a vast area and is divided into several industrial zones, each
dedicated to specific sectors, including petrochemicals, refining, manufacturing, and
logistics. Yanbu Industrial City hosts numerous multinational corporations, large-
scale industrial facilities, and construction projects, making it a thriving center for

economic activity.

The construction industry plays a pivotal role in the growth and development of
Yanbu Industrial City. Construction companies in the city undertake a wide range of
projects, including the construction of industrial plants, infrastructure development,
residential complexes, commercial buildings, and support facilities. These projects
are essential for expanding the industrial capacity, supporting economic

diversification, and accommodating the growing workforce in the city.
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Prominent construction companies operating in Yanbu Industrial City have
established a reputation for their expertise, quality, and adherence to international
standards. These companies employ skilled professionals, engineers, and
technicians, leveraging their expertise to execute complex construction projects

efficiently and effectively.

In addition to local construction firms, international companies from various
countries actively participate in construction projects within Yanbu Industrial City.
This international collaboration brings diverse perspectives, advanced technologies,
and global best practices to the construction industry in the city, further enhancing

its capabilities and competitiveness.

Yanbu Industrial City promotes a culture of sustainability and environmental
responsibility in its construction projects. Companies prioritize sustainable
construction practices, energy efficiency, and waste management, aligning with the

city's commitment to environmental preservation and resource conservation.

To support the construction industry, Yanbu Industrial City provides necessary
infrastructure, utilities, and services. The city offers well-planned industrial zones,
transportation networks, residential areas, educational institutions, healthcare
facilities, and recreational amenities to cater to the needs of the construction

workforce and their families.

1.3 About Construction Industry & its associated Risks

The construction industry is a vital sector that encompasses a wide range of
activities involved in building, infrastructure development, and renovation projects.
It plays a significant role in economic growth and development, providing job
opportunities and contributing to the development of communities. However, the
construction industry is also known for its inherent risks and challenges. Here is a

brief overview of the construction industry and its risks:

e Physical Hazards: Construction sites are dynamic environments with
various physical hazards. These hazards include working at heights,
exposure to heavy machinery and equipment, electrical hazards, falling

objects, and risks associated with excavation and trenching. These physical
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hazards pose a significant risk of accidents, injuries, and fatalities to workers
if not properly managed.

Health Hazards: Construction workers may be exposed to a range of health
hazards, including exposure to dust, toxic substances, asbestos, and noise.
Prolonged exposure to these hazards can lead to respiratory problems,
occupational diseases, hearing loss, and other long-term health issues.
Falls: Falls are a major risk in the construction industry, particularly from
elevated heights such as scaffolding, ladders, roofs, and elevated work
platforms. Failure to implement proper fall protection measures, inadequate
training, and improper use of fall protection equipment can result in severe
injuries and fatalities.

Structural Failures: Construction projects involve the design and
construction of various structures, including buildings, bridges, and
infrastructure. Failure to ensure structural integrity can lead to collapses,
which can cause significant injuries and fatalities, as well as property
damage.

Project Delays and Cost Overruns: Construction projects are susceptible
to delays and cost overruns due to various factors such as unexpected site
conditions, design changes, labor shortages, adverse weather conditions,
and supply chain disruptions. These delays and cost overruns can impact
project profitability and overall efficiency.

Contractual and Legal Risks: The construction industry involves numerous
contractual arrangements, and disputes can arise due to issues such as
delays, non-compliance, design flaws, and payment disputes. Failure to
manage contractual and legal risks can lead to costly litigation, damaged
reputations, and strained relationships between project stakeholders.
Environmental Risks: Construction activites can have significant
environmental impacts, including soil erosion, water pollution, noise pollution,
and air pollution. Failure to implement appropriate environmental
management practices can result in legal and regulatory non-compliance,
reputational damage, and potential project delays.

Supply Chain Risks: Construction projects rely on a complex network of

suppliers, subcontractors, and vendors. Risks such as material shortages,
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quality issues, contractor defaults, and supply chain disruptions can impact
project timelines, costs, and quality.

Labor and Workforce Risks: The construction industry often faces
challenges related to skilled labor shortages, workforce turnover, and
attracting and retaining skilled workers. Inadequate workforce management
can lead to decreased productivity, compromised quality, and increased
project risks.

Technological and Cyber Risks: As the construction industry embraces
new technologies, it also faces risks associated with their implementation.
These risks include cybersecurity threats, data breaches, technological
failures, and the need for specialized skills and training to effectively leverage
technology in construction projects.

Fire and Explosions: Construction sites often involve the use of flammable
materials, welding operations, and electrical systems, which can increase the
risk of fires and explosions. Failure to implement proper fire safety measures,
such as adequate fire suppression systems, safe storage of combustible
materials, and regular inspections, can lead to devastating consequences.
Machinery and Equipment Accidents: Construction projects rely heavily
on various types of machinery and equipment. Improper use, lack of training,
inadequate maintenance, and mechanical failures can result in accidents,
injuries, and fatalities. Risks include being caught in machinery, struck by
moving parts, equipment tip-overs, and entanglement hazards.

Poor Ergonomics: Construction work often involves physically demanding
tasks such as lifting heavy materials, repetitive motions, and awkward
postures. Poor ergonomics can lead to musculoskeletal disorders, fatigue,
and decreased productivity. Failure to implement ergonomic practices and
provide proper training can result in increased worker absenteeism and
reduced efficiency.

Weather-Related Risks: Construction projects are susceptible to weather-
related risks such as storms, hurricanes, floods, and extreme temperatures.
These conditions can pose hazards to workers and affect construction

schedules, causing delays and increased costs. Adequate planning,
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monitoring weather forecasts, and implementing appropriate safety
measures are essential to mitigate weather-related risks.

Underground and Confined Space Hazards: Construction projects
involving excavation and working in confined spaces present unique risks.
Hazards include cave-ins, engulfment, toxic gases, and limited escape
routes. Failure to implement proper safety procedures and rescue protocols
in these environments can lead to serious injuries and fatalities.

Security Risks: Construction sites are vulnerable to theft, vandalism, and
unauthorized access. Valuable equipment, materials, and tools can be
targeted, leading to financial losses and project delays. Implementing
appropriate security measures, such as site fencing, surveillance systems,
and access control, is crucial for mitigating security risks.

Cultural and Language Barriers: Construction projects often involve a
diverse workforce with individuals from various cultural backgrounds and
language proficiency levels. Communication barriers can hinder effective
safety practices, understanding of instructions, and emergency response
coordination. Addressing cultural and language differences through training,
clear signage, and multiingual communication can help overcome these
risks.

Hazardous Materials and Waste: Construction activities may involve the
use, handling, and disposal of hazardous materials, such as asbestos, lead-
based paint, and chemical substances. Inadequate management of these
materials can result in worker exposure, environmental contamination, and
legal liabilities. Proper handling, storage, and disposal procedures, along with
compliance with relevant regulations, are essential to mitigate risks
associated with hazardous materials.

Transportation and Traffic Risks: Construction sites often require
transportation of materials, equipment, and personnel, which introduces risks
on public roads and within the construction site itself. Traffic accidents,
collisions, and pedestrian hazards can occur if proper traffic management
measures, including signage, barriers, and designated routes, are not

implemented.
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Mental Health and Well-being: The construction industry can be demanding
and stressful, with long working hours, high-pressure deadlines, and
physically demanding tasks. Poor mental health and well-being can lead to
decreased job satisfaction, increased absenteeism, and reduced
productivity. Promoting mental health awareness, providing support services,
and fostering a positive work environment are crucial for addressing these
risks.

Subcontractor and Supplier Risks: Construction projects often involve
subcontractors and suppliers who contribute to various aspects of the project.
Risks associated with subcontractors include their financial stability,
adherence to safety protocols, and quality of work. Inadequate coordination
and communication with subcontractors can lead to delays, rework, and
compromised project outcomes. Proper due diligence, contract
management, and regular monitoring of subcontractor performance are
essential to mitigate these risks.

Project Complexity and Scale: Construction projects can vary significantly
in terms of complexity, scale, and duration. Large-scale projects involving
multiple stakeholders, intricate designs, and a high volume of activities can
present increased risks. Managing risks associated with project complexity
requires meticulous planning, effective project management, and close
collaboration among all parties involved.

Regulatory Compliance: The construction industry is subject to various
laws, regulations, and codes related to safety, environmental protection,
labor standards, and building codes. Failure to comply with these regulations
can result in penalties, legal liabilities, and project delays. Staying updated
with relevant regulations, obtaining necessary permits, and conducting
regular inspections are vital for maintaining regulatory compliance.
Financial Risks: The construction industry is susceptible to financial risks
due to factors such as budget overruns, payment disputes, project
cancellations, and economic fluctuations. Unforeseen events, such as
changes in material costs or labor availability, can impact project profitability.
Effective financial planning, risk assessment, and contingency measures are

essential to manage financial risks in construction projects.
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Public Safety and Community Relations: Construction activities often take
place in close proximity to residential areas and public spaces. Ensuring
public safety and maintaining good community relations are vital. Risks
include noise pollution, dust, traffic disruptions, and potential damage to
neighboring properties. Implementing measures to minimize disruptions,
communicating with the community, and addressing concerns promptly can
help mitigate these risks.

Design and Engineering Risks: The design and engineering phase of a
construction project carries its own set of risks. Errors or omissions in design,
inadequate engineering calculations, and inaccurate specifications can lead
to structural deficiencies, safety hazards, and costly rework. Engaging
experienced professionals, conducting thorough design reviews, and
leveraging advanced technologies for design analysis can help mitigate
these risks.

Natural Disasters and Environmental Risks: Construction projects can be
vulnerable to natural disasters such as earthquakes, hurricanes, floods, and
landslides. These events pose risks to worker safety, project infrastructure,
and the surrounding environment. Conducting site-specific risk assessments,
incorporating appropriate structural and environmental protection measures,
and having emergency response plans are crucial for mitigating these risks.
Technological Advancements and Adoption: The construction industry is
experiencing rapid technological advancements, such as Building
Information Modeling (BIM), drones, robotics, and automation. While these
technologies offer benefits, their implementation can present risks related to
data security, workforce training, and integration with existing systems.
Proactive risk assessment, cybersecurity measures, and proper training are
essential to harness the benefits of technology while minimizing associated
risks.

Ethical and Legal Risks: Ethical issues, such as bribery, corruption, and
non-compliance with labor standards, can harm a construction company's
reputation and lead to legal consequences. Adhering to ethical business

practices, promoting a culture of integrity, and ensuring compliance with all
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applicable laws and regulations are essential for mitigating ethical and legal
risks.

Changing Workforce Dynamics: The construction industry is experiencing
shifts in workforce demographics and dynamics. Aging workforce,
generational differences, and an increasing reliance on temporary or migrant
workers can introduce challenges related to training, communication, and
maintaining a safe work environment. Embracing diversity, providing targeted
training programs, and promoting inclusive work practices can help navigate
these changes and mitigate associated risks

Project Scheduling and Coordination Risks: Construction projects involve
various activities that need to be carefully scheduled and coordinated.
Inefficient scheduling, lack of coordination among different trades, and delays
in material delivery can disrupt the project timeline and lead to cost overruns.
Utilizing project management tools, effective communication, and continuous
monitoring are crucial for minimizing scheduling and coordination risks
Geotechnical Risks: Construction projects often encounter challenges
related to the subsurface conditions of the site, such as soil instability, rock
formations, and groundwater. Failure to conduct thorough geotechnical
investigations and implement appropriate engineering solutions can result in
foundation failures, slope collapses, and other geotechnical hazards. Proper
site assessment, soil testing, and engineering expertise are essential for
managing geotechnical risks.

Insurance and Legal Liability: The construction industry involves inherent
risks that can result in accidents, property damage, or injuries to third parties.
Adequate insurance coverage, including general liability insurance and
workers' compensation, is crucial for protecting against potential legal
liabilities arising from these incidents. Consulting with legal professionals and
securing comprehensive insurance coverage is essential for managing legal
risks.

Sustainability and Environmental Risks: Construction projects have a
significant impact on the environment, including energy consumption, waste
generation, and carbon emissions. Failure to adopt sustainable practices and

adhere to environmental regulations can lead to reputational damage,
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regulatory penalties, and limited project opportunities. Implementing green
building practices, recycling and waste management strategies, and
obtaining necessary environmental certifications are essential for mitigating
sustainability and environmental risks.

Collaboration and Communication Risks: The construction industry
involves multiple stakeholders, including owners, architects, engineers,
contractors, and subcontractors. Poor collaboration and communication
among these parties can result in misunderstandings, disputes, and delays.
Establishing effective communication channels, fostering a collaborative
culture, and utilizing project management tools can help mitigate
collaboration and communication risks.

Material Quality and Supply Chain Risks: Construction projects rely on the
availability of quality materials and supplies. Risks associated with material
quality include using substandard products, counterfeit materials, or
unreliable suppliers. Such risks can compromise the structural integrity,
safety, and longevity of the constructed assets. Conducting thorough supplier
evaluations, quality control inspections, and utilizing reputable suppliers are
essential for managing material quality and supply chain risks.

Economic and Market Risks: The construction industry is influenced by
economic fluctuations, market conditions, and changes in government
policies. Economic downturns, fluctuations in material prices, and shifts in
demand can impact project viability and profitability. Conducting thorough
market research, monitoring economic indicators, and maintaining financial
flexibility are important for mitigating economic and market risks.
Reputation and Brand Risks: The construction industry relies heavily on
reputation and trust. Poor project outcomes, safety incidents, or ethical
misconduct can damage a company's reputation and result in the loss of
clients and business opportunities. Implementing robust quality control
measures, prioritizing safety and ethical practices, and maintaining open and
transparent communication with stakeholders are essential for managing
reputation and brand risks.

Political and Regulatory Risks: Construction projects can be influenced by

political factors such as changes in government regulations, policies, or
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permitting processes. Political instability, regulatory changes, or delays in
obtaining necessary approvals can impact project timelines and costs.
Staying informed about political and regulatory developments, engaging in
proactive stakeholder engagement, and maintaining flexibility in project
planning are important for managing political and regulatory risks.

Technological Disruptions: The construction industry is witnessing
technological advancements that are transforming traditional construction
methods. Embracing new technologies such as automation, robotics, and
digital tools can enhance efficiency and productivity. However, the rapid pace
of technological change can also introduce risks, including the need for
upskilling workers, managing data security, and adapting to new workflows.
Embracing innovation, investing in training and development, and staying
updated with technological trends are essential for managing technological

disruptions

Managing these risks in the construction industry requires a comprehensive
approach that includes effective risk identification, assessment, mitigation
strategies, and ongoing monitoring. Proactive measures such as implementing
robust safety programs, providing proper training, adhering to regulations and
standards, and fostering a culture of safety are crucial for mitigating risks and

ensuring the successful completion of construction projects.

Occupational health and safety (OHS) in the construction industry is a critical aspect
of ensuring the well-being and safety of workers involved in construction projects.
Construction sites are inherently dynamic and complex environments, with
numerous potential hazards and risks. OHS practices aim to identify, assess, and
mitigate these risks, promoting a safe working environment for all construction

personnel.

1.4 Purpose of this Research

The purpose of this research is to provide a comprehensive understanding of the
risks involved in the construction industry. By identifying and analyzing these risks,
the research aims to enhance awareness and knowledge among stakeholders,

including construction companies, project managers, contractors, and regulatory
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bodies. The research seeks to highlight the importance of proactive risk
management strategies, effective communication, and the adoption of best
practices to mitigate and minimize the impact of these risks. Ultimately, the research
aims to contribute to safer construction practices, improved project outcomes, and

the long-term success of construction projects.

1.5 Objective of this Research

The purpose of this research is also to investigate and analyze the risks present in
the construction industry, with a focus on enhancing understanding and awareness
among stakeholders. This research is undertaken as part of the requirements for
the completion of my Master's degree. By conducting a comprehensive examination
of the various risks involved in construction projects, the research aims to contribute
to the existing body of knowledge in the field. The findings and insights obtained
from this research will be valuable in informing risk management practices,
improving project outcomes, and ensuring the long-term success of construction
projects. The research findings will be documented and submitted as part of my

Master's degree submission, fulfilling the academic requirements of the program.

1.6 Research Hypothesis

Following research hypothesis has been derived for this research paper on the

impact of implementing risk management on the efficiency of construction projects

e Hypothesis 1: Construction projects that implement comprehensive risk
management practices will experience improved project efficiency compared
to projects with limited or ineffective risk management.

Hypothesis 2: The integration of risk identification, assessment, and
mitigation strategies throughout the project lifecycle will lead to reduced
delays, reduced accidents/incidents and cost overruns, resulting in enhanced
project efficiency and overall occupational OHS well-being of all.

Hypothesis 3: Construction projects that prioritize proactive risk
management approaches, such as early risk identification and preventive

measures, will exhibit higher levels of efficiency in terms of time, cost, and
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resource utilization, legal compliance, enhanced occupational health and
safety of workers.

Hypothesis 4: The adoption of advanced risk management tools and
technologies, such as risk assessment software and real-time monitoring
systems, will positively impact construction project efficiency by enabling
timely risk response and mitigation.

Hypothesis 5: Effective communication and collaboration among project
stakeholders, facilitated by risk management practices, will contribute to
improved project efficiency through enhanced coordination, decision-making,
and problem-solving.

Hypothesis 6: The establishment of a risk-aware organizational culture,
where risk management is integrated into project planning and execution, will
foster a proactive approach to risk mitigation and ultimately enhance
construction project efficiency and occupational health and safety.
Hypothesis 7: Construction projects that allocate sufficient resources,
including skilled personnel and financial investments, to risk management
activities will achieve higher levels of efficiency compared to projects with
limited resource allocation for risk management.

Hypothesis 8: The implementation of continuous monitoring and evaluation
of risks throughout the project lifecycle will enable timely adjustments and
interventions, leading to improved efficiency in construction projects.
Hypothesis 9: Construction projects that prioritize risk management as a
strategic objective and embed it within their project management frameworks
will achieve higher overall efficiency compared to projects that view risk
management as an ad hoc or reactive process.

Hypothesis 10: The involvement and engagement of project stakeholders,
including clients, contractors, and suppliers, in risk management activities will
positively impact construction project efficiency by fostering a shared

responsibility for risk mitigation and project success.
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1.7 Theoretical Model

The research paper adopts a theoretical model that integrates concepts from risk
management and construction project efficiency to examine their interrelationships.
The model serves as a framework for understanding how the implementation of risk

management practices influences the efficiency of construction projects.

Risk Management: The theoretical model recognizes risk management as a
critical factor in construction project success. It encompasses the
identification, assessment, and mitigation of risks throughout the project
lifecycle. Risk management practices include proactive risk identification, risk
analysis and evaluation, risk response planning, and risk monitoring and
control.

Construction Project Efficiency: The model focuses on measuring and
evaluating the efficiency of construction projects. Efficiency in this context
refers to the optimal utilization of resources, including time, cost, and labor,
to achieve project objectives. It involves minimizing delays, cost overruns,
rework, and other inefficiencies that can hinder project performance.
Relationship between Risk Management and Efficiency: The theoretical
model proposes a direct relationship between the implementation of risk
management practices and the efficiency of construction projects. It posits
that effective risk management leads to improved project efficiency by
reducing the likelihood and impact of risks, enhancing decision-making, and
enabling timely risk response and mitigation.

Mediating Factors: The model acknowledges that certain factors may
mediate the relationship between risk management and project efficiency.
These factors could include project characteristics, organizational culture,
stakeholder engagement, project governance, and the availability of
resources dedicated to risk management activities.

Contextual Considerations: The theoretical model recognizes the influence
of contextual factors on the impact of risk management on project efficiency.
This could include the type and scale of construction projects, the regulatory
environment, industry practices, technological advancements, and the

maturity of risk management practices within the construction industry.

Page 22 of 88




MIDOCEA|]

UNIVERSITYI'

By adopting this theoretical model, the research paper aims to contribute to the
understanding of the relationship between risk management and construction
project efficiency. It provides a structured framework for investigating the impact of
risk management practices on project outcomes, highlighting the importance of
proactive risk management in enhancing project efficiency. The findings from this
research can inform industry practitioners, project managers, and policymakers in
developing effective risk management strategies to improve the efficiency and

performance of construction projects.

1.8 Risk Assessment Process

Risk assessment is the process used to determine the likelihood that people may
be exposed to injury, iliness or disease in the workplace arising from any situation
identified during the hazard identification process. As part of managing the health
and safety of your business, you must control the risks in your workplace. To do this
you need to think about what might cause harm to people and decide whether you
are taking reasonable steps to prevent that harm. This is known as risk assessment
and it is something you are required by law to carry out. If you have fewer than five
employees you don’t have to write anything down. A risk assessment is not about
creating huge amounts of paperwork, but rather about identifying sensible measures
to control the risks in your workplace. You are probably already taking steps to
protect your employees, but your risk assessment will help you decide whether you

have covered all you need to.

There certain logical steps to take when carrying out a risk assessment

Step 1 - Identify the hazards.

Step 2 - Decide who might be harmed and how.

Step 3 - Evaluate the risks and decide on precautions.
Step 4 - Record your findings and implement them.

Step 5 - Review your assessment and update if necessary
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Risk
assessment

. '

Risk Risk Risk
identification estimation evaluation

Estimating significance

Perceiving hazards Estimating risk of the risk
Identifying failures probabilities Judging acceptability
Recognizing adverse Describing the risk of the risk
consequences Quantifying the risk Comparing risks
against benefits

Figure 1 Procedure of Risk Assessment

In practical terms, a risk assessment is a thorough look at your workplace to identify
those things, situations, processes, etc that may cause harm, particularly to people.
After identification is made, you evaluate how likely and severe the risk is based on
a risk assessment matrix chart, and then decides what measures should be in place

to effectively prevent or control the harm from happening.

Probability
RISK ASSESSMENT MATRIX 2 3 = 5

: - _ Al
Unlikely | Possible Likely Cenrwtgis':

Has
Can be
. occurred Has
Unlikely to reasonably X Has occurred

in the occurred .
occur, but expected compan several several times
People Environment Assests Reputation | possible. Never | to occur. pany R per year in

. but not times per N

heard of in the | Heard of same location

A A more than |year in the X
industry in the . or operation

. oncein a | comapany
industry

year

Severity

Slight injury or
health effects

Slight

Slight effect damage

Slight impact 2 3
Low Risk
Minor Injury or Minor

health effects Minor effect |- 1 age Minor impact 4

Major Injury or Moderate Moderate Moderate .
health effects effect damage impact Méd“—'m msk

Single Fatality or
permanent total Major effect
disability

Major

damage Major Impact

Massive Extensive Massive

Multiple Fatalities effect damage Impact

This level of risk exposes the company to intolerable losses to People, Assets, Environment or Reputation. The hazard should be eliminated
or its risk reduced to tolerable levels immediately. ACTION MUST BE TAKEN IMMEDIATELY TO LOWER THE RISK

Medium Risk - Acceptable but must be managed to ALARP (8-12)

The hazardisi must be manaﬁed to reduce the freiuenci and /or the severiti of the hazardous events to ALARP
Correction(s) may be applied as resources allow

Figure 2 Risk Assessment Matrix Chart
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1.8.1 Goal of risk assessment

The aim of the risk assessment process is to remove a hazard or reduce the level
of its risk by adding precautions or control measures, as necessary. By doing so,

you have created a safer and healthier workplace.

1.8.2 Risk assessment importance

Risk assessments are very important as they form an integral part of a good

occupational health and safety management plan.
They help to:

Create awareness of hazards and risks.

Identify who may be at risk (employees, cleaners, visitors, contractors, the
Public, etc.).

Determine if existing control measures are adequate or if more should be
done.

Prevent injuries or illnesses when done at the design or planning stage.

Prioritize hazards and control measures.

1.8.3 Types of risk assessment

There are three types of risk assessment available. They are given below

1. Baseline risk assessments
2. Issue based risk assessment

3. Continues risk assessment

An effective risk assessment should involve the processes of debating, analyzing,
sharing views and generating information and knowledge on the risk of major
accidents and their means of control. It should include the active participation of
employees or contractors who influence safe operations. This is the definitive
criterion for participation of employees and contractors. Formal roles or assumptions
about someone’s role are irrelevant to producing a high quality risk assessment.
There are no limits to the activity or sources that can be used to understand the

facility and its risks. For example, it could incorporate information from incident
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investigations, discussions during safety meetings about hazards and ways of
controlling them, condition monitoring programs, analysis of process behaviour, and
evaluation of process trends or deviations from critical operating parameters,

procedure reviews or flood or weather records.

Risk assessment results are a useful input to training needs analyses. For example,
if a procedure or task carried out by employees is an important control measure that
can fail if there is inadequate employee knowledge, then the risk assessment should
identify that risk and the need for that knowledge. It can then be a tool to assist in
imparting that knowledge to employees, either by direct involvement in their defined

roles or as a source of information to develop instruction or training sessions.

Baseline risk assessment: It is a risk profile or set of risk profiles it is a clear
description of the methodology, system, terminology etc. used in the scoping
exercise, and what may be required for the improvement of the baseline Hazard

Identification and risk assessment (HIRA) in the future.

Issue-based risk assessment: The output of an issue-based HIRA is clear

recommendations to management for further action

Continuous risk assessment: A continuous risk assessment should be conducted
on a continuous basis in the work environment. It is a powerful and important form
of assessment and should take place continually, as an integral part of day to day
management. In continuous HIRA, the emphasis is on day to day hazard

awareness, through HIRA, and immediate risk treatment.

1.8.4 Benefits of doing risk assessments

Risk assessment will help you:

Recognize and control hazards in your workplace.

Create awareness among your employees — and use it as a training tool as well.
Set risk management standards, based on acceptable safe practices and legal
requirements.

Reduce incidents in the workplace.

Save costs by being proactive instead of reactive.
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1.8.5 Advantages of risk assessment

Risk assessment will help you:

Recognize and control hazards in your workplace.

Create awareness among your employees — and use it as a training tool as well.
Set risk management standards, based on acceptable safe practices and legal
requirements.

Reduce incidents in the workplace.

Save costs by being proactive instead of reactive.
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2.0 LITERATURE REVIEW

2.1 Introduction

The literature review section of this research paper aims to provide a comprehensive
overview of existing scholarly works and research studies related to the impact of
implementing risk management on the efficiency of construction projects. By
critically examining the existing literature, this review sets the foundation for the
research paper, identifies gaps in knowledge, and highlights the significance of the

study.

The literature review encompasses a wide range of academic sources, including
peer-reviewed journal articles, conference papers, industry reports, and relevant
books. Comprehensive searches were conducted in electronic databases, such as
Google Scholar, Scopus, and academic library databases, using keywords related
to risk management, construction projects, project efficiency, and related terms. The
search criteria were limited to publications within a specified timeframe to ensure

the inclusion of recent and relevant studies.

2.2 Literature Review Coverage.

A systematic literature review was conducted to ensure a comprehensive and
rigorous examination of the existing scholarly works related to the impact of
implementing risk management on the efficiency of construction projects. The
systematic review followed a predetermined protocol, including defined search
criteria, selection criteria for inclusion and exclusion of studies, and a systematic
approach to data extraction and analysis. This review aims to minimize bias and

provide an objective synthesis of the available evidence.

The literature review also included an analysis of relevant case studies that
examined the implementation of risk management practices and their impact on
project efficiency. These case studies were carefully selected based on their
relevance to the research topic and their ability to provide valuable insights into real-
world scenarios. The analysis involved examining the methodologies, key findings,
and lessons learned from the case studies to enrich the understanding of the

practical implications of risk management in construction projects.
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The literature review incorporated a review of industry standards, guidelines, and

best practices related to risk management in construction projects. This involved

examining documents provided by professional organizations, regulatory bodies,

and industry associations to identify recommended risk management processes,

tools, techniques, and performance indicators. The review of industry standards

helped to establish a benchmark for evaluating the effectiveness and efficiency of

risk management practices in construction projects.

Extensive studying, understanding various regulations guidance notes from

following web, facility and legislation documents

Health And Safety Executive (HSE) of UK (www.hse.gov.uk),

Occupational Safety and Health Administration (OSHA) of US
(www.osha.gov),

International labour Organisation (ILO) of the UN (www.ilo.org)

ILO C167 - Safety and Health in Construction Convention, 198

ILO R175 - Safety and Health in Construction Recommendation,

ISO 45001:2018 Occupational Health & Safety Management System
(OHSMS) standard.

ILO - C 148 Working Environment (Air Pollution, Noise & Vibration)- 1977
ILO - R 102 Welfare Facilities Recommendation — 1956

ILO - C 170 Chemicals Convention — 1990

ILO R 164 - Occupational H&S- the Working Environment - 1981

Royal Commission Environmental Regulations (RCER) 2004 - RCJY

The Implementing Regulation of the Saudi Building Code Issued by the Royal
Decree No. (M / 43) dated 26/04/1438H

Labor Law Royal Decree No. M/51 dated 23/ 8/ 1426

Ministerial Decision - Issuance No: 161238 - Date: 10/ 08/ 1439 H -
Regulation of the Occupational Safety and Health Department

Ministerial Decision Issue No: 209517 Date: 22/11/ 1440 H.

Smoke-Free Workplace Guide issued under the Ministerial Decision No.
(149516) dated 09/08/1440 H

Ministerial Decision Issue: 76509 Date: 15/04/1441H
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Saudi Civil defence Regulation - 01 Safety requirements for protecting
against fire in the premises of care

Saudi Civil defence Regulation - 02 Protective requirements from fire in
facilities

Saudi Civil defence Regulation - 03 Requirements for protection from fire in
residential buildings

Saudi Civil defence Regulation - 04 Preventive Requirements to protect from
fire in industrial buildings

Saudi Civil defence Regulation - 05 General requirements for fire control
systems and alarm systems

Saudi Civil defence Regulation - 06 Preventive requirements for the
protection of fire in educational buildings

Saudi Civil defence Regulation - 07 Preventive Requirements for the
protection against fire in collective buildings

Saudi Civil defence Regulation - 08 Protective requirements from fire in the
warehouses and cars parking

Saudi Civil defence Regulation - 09 Requirements for preventive against fire
in commercial buildings and public markets

Saudi Civil defence Regulation - 10 General requirements to the ways of
escape (emergency exits)

Saudi Civil defence Regulation - 11 General requirements for engineering
services

Saudi PME Regulation - En_EnvStandl - material recovery & recycling
Saudi PME Regulation - En_EnvStand2 - mobile source emission

Saudi PME Regulation - En_EnvStand3 — noise

Saudi PME Regulation - En_EnvStand4 - Control of Emissions to Air

Saudi PME Regulation - En_EnvStand5 - Prevention of Major Accidents
Saudi PME Regulation - En_EnvStand6 - Storage and Material Reclamation
Facilities

Saudi PME Regulation - En_EnvStand7 - Thermal Treatment and
Incineration

Saudi PME Regulation - En_EnvStand8 - Waste Acceptance Criteria
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Saudi PME Regulation - En_EnvStand9 - Waste Classification

Saudi PME Regulation - En_EnvStand10 - Drinking Water Quality

Saudi PME Regulation - En_EnvStandl11l - Biological Treatment

Saudi PME Regulation - En_EnvStand12 - Waste Regulatory Control and
Compliance

Saudi PME Regulation - En_EnvStand13 - Waste Handling and Storage
Saudi PME Regulation - En_EnvStand14 - Waste Training and Assessment
of Technical Operators

Saudi PME Regulation - En_EnvStand15 - Waste Transportation

Saudi PME Regulation - En_EnvStand16 - Landfill - Design and Operation
Saudi PME Regulation - En_EnvStand17 - Industrial and Municipal
Wastewater Discharges

Saudi PME Regulation - En_EnvStand18 - Best Practicable Environmental
Option for Waste Disposal

Saudi PME Regulation - En_EnvStand19 - Ambient Air Quality

Saudi PME Regulation - En_EnvStand20 - Ambient Water Quality

General Organization for Social Insurance (GOSI)

Saudi Building Code — SBC-201-CR

Saudi Fire Code — SBC -801-CR

Ministry of Interior Regulation - The Saudi Nationality System

Ministry of Interior Regulation - Law of Political and Private Passports
Ministry of Interior Regulation - Law of Travel Documents

Ministry of Interior Regulation - Law of Combating Bribery

Ministry of Interior Regulation - Law of Combating Money Laundering
Ministry of Interior Regulation - Penal Law of Money Counterfeiting

Ministry of Interior Regulation - Law of Combating Counterfeiting

Ministry of Interior Regulation - Law of Replacing a Fine with Imprisonment
Ministry of Interior Regulation - Law of Imprisonment and Detention
Sanctions Law of Impersonate a Public Authority Man

Ministry of Interior Regulation - Law of Civil Affairs

Ministry of Interior Regulation - Law of Civil defence

Ministry of Interior Regulation - Law of Civilian and Private Security Guards
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2.3

Ministry of Interior Regulation - Law of Combating Drugs and Psychotropic
Substances

Ministry of Interior Regulation - Law of Weapons and Ammunition

Ministry of Interior Regulation - Law of Explosives

Ministry of Interior Regulation - Law of Border Security

Ministry of Interior Regulation - Law of the Bureau of Investigation and
Prosecution

Ministry of Interior Regulation - Law of Combating Cybercrime

Ministry of Interior Regulation - lgama System Violations & Penalties
Ministry of Interior Regulation - Traffic Violations & Penalties

Ministry of Interior Regulation - Regulations for Traffic Points System
Ministry of Interior Regulation - Narcotics Crime Penalties

Introduction to Health and Safety at Work (Second edition) - Phil Hughes
Construction Safety & Environmental Management Program 2008
Construction Safety Handbook - Land Transport Authority, Singapore 2012
A-Z Health And Safety - Jeremy Stranks 2006

Civil Construction Safety Guides - WorkCover Corporation —

Safety Handbook for Construction Site Workers’, published by the Labour
Department, Hongkong

Safety Handbook for Construction Site Workers’, published by the Labour
Department — 3™ Edition , Daniel E Della

Case Study - Risk Management in Construction in Bangladesh

Case Study - Construction Risk Management in a school construction
Case Study - Risk Management in Building Construction Projects (A case
study of Chitawan)

Case Study - Risk Management Practices in a Construction Project

Literature Review Depth.

While the existing literature provides valuable insights into the relationship between

risk management and project efficiency, certain research gaps and opportunities for

further investigation are identified. These gaps primarily include the need for more

empirical studies that quantitatively measure the impact of risk management
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practices on different aspects of project efficiency and the exploration of contextual

factors that may influence this relationship.

Importance of Risk Management: The literature emphasizes the
significance of effective risk management in construction projects. It
highlights that proactive risk management practices can mitigate potential
risks, minimize project delays, cost overruns, and rework, and enhance
overall project efficiency.

Risk Identification and Assessment: Studies emphasize the importance of
early and thorough risk identification and assessment. They highlight various
risk identification techniques and risk assessment methods, such as risk
registers, risk matrices, and quantitative risk analysis, which contribute to
improved risk management and project efficiency.

Risk Response and Mitigation: The literature underscores the need for
well-defined risk response strategies and mitigation measures. It discusses
the importance of contingency planning, risk transfer mechanisms, and the
integration of risk responses into project planning and execution to address
identified risks and enhance project efficiency.

Stakeholder Engagement and Collaboration: Research highlights the
significance of stakeholder engagement and collaboration in risk
management. It emphasizes the role of effective communication,
coordination, and cooperation among project stakeholders in identifying,
assessing, and mitigating risks, leading to improved project efficiency.
Organizational Culture and Resources: The literature recognizes the
influence of organizational culture and resource allocation on risk
management and project efficiency. It discusses the importance of a risk-
aware culture, leadership commitment, and the allocation of adequate
resources, including skilled personnel and financial investments, to support

effective risk management practices in construction projects.

The findings from this literature review contribute to the research paper by
establishing the current state of knowledge, identifying research gaps, and justifying

the significance of the study. By building upon the existing literature, this research
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paper aims to provide new insights and empirical evidence on the impact of

implementing risk management on the efficiency of construction projects.

24

Previous Studies and models.

Several previous studies have explored the relationship between implementing risk

management and the efficiency of construction projects. These studies have

contributed valuable insights into the benefits, challenges, and outcomes associated

with risk management practices in the construction industry. The literature review

identified several key studies that have significantly contributed to the understanding

of this research topic.

Reason Causation Model (1990) introduced the concept of organizational
error. The author stated that corporate culture is the starting point of the
accident sequence. Local conditions and human behavior are only
contributing factors, in the build-up of the undesired event. Feyer &
Williamson (1991) studied the role of work practices in occupational
accidents and aimed at conclusion that the relationship between human and
other factors provide insights about the causes of occupational accidents and
their prevention. Greenwich Causation Model (1992) has developed reason’s
model by classifying the typical latent error types. The author’s tripod models
called the different error or general failure types. The concept of
organizational error is in conjunction with the fact that some organizations
behave more safety than others. Go-Etch (1993) found out that the advances
in technology, new safety legislation, the potential for costly litigation, and a
proliferation of standards have increased the importance of education and
training for health and safety managers. Go-Etch highlighted the need for
formal education prior to entering the profession supplemented by in-service
training on a lifelong basis.

Tolley (1997) found that two-fifth of all major injuries are caused by falls from
a height and it is the most common cause of fatality for workers. The National
Occupational Health and Society Commission, Blair (1997) studied the
perception of safety and health professionals on the importance of the

management competencies needed by the safety educators. His study

Page 34 of 88




MIDOCEA|]

UNIVERSITYI'

revealed that the respondent safety professionals believed that there were
differences in the importance of various management competencies. Cooper
(1998) noted that accidents were blamed solely on employees rather than
the work process or poor management practices. Sundaraj (1998)
investigated the risks associated with special purpose processes and
evolved a methodology to reduce or eliminate loss producing event and to
investigate the feasibility of employing neural network in predicting the
severity of accidents in manufacturing enterprises.

Khan (2000) investigated on work environment in industries and found that
90% of the workers perceived that their work environment was unhygienic
causing health risk problems and 70% of the workers developed illness after
joining their jobs.

Elangovan (2003) determined pre-level of awareness score and post-level of
awareness score on industrial safety following a well designed and
implemented safety education program. The study revealed that there were
significant differences in mean achievement scores obtained in the pretest
and post-test due to the effect of implementation of the designed safety
education program. If employees recognize in their executives genuine
interest and vigilance, and if they know that this will be coupled with a swift
word of encouragement — or correction when the occasion demands — they
will also recognize that there is no lip service to safety, and will respond
accordingly (Creber, 1967).
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3.0 METHODOLOGY

3.1 Introduction

The research methodology employed in this study aims to investigate the impact of
implementing risk management on the efficiency of construction projects. To
achieve this objective, a mixed-methods approach was adopted, incorporating both
guantitative and qualitative research methods. This comprehensive methodology
allows for a more holistic understanding of the relationship between risk
management practices and project efficiency, capturing both numerical data and
qualitative insights from project stakeholders.

Quantitative Research:

The quantitative research component involved the collection and analysis of
numerical data related to risk management practices and project efficiency
indicators. A sample of construction projects was selected, and relevant data was
gathered through surveys, questionnaires, and project documentation. The
collected data was then subjected to statistical analysis to identify correlations,
patterns, and trends between risk management variables and project efficiency
outcomes. The quantitative research provides empirical evidence and statistical

support to measure the impact of risk management on project efficiency.
Qualitative Research:

In addition to the quantitative research, a qualitative research component was
incorporated to capture the subjective experiences, perceptions, and insights of
project stakeholders regarding risk management and project efficiency. Qualitative
data was collected through interviews, focus groups, and open-ended survey
questions. The qualitative data was analyzed using thematic analysis techniques to
identify recurring themes, divergent viewpoints, and underlying factors that influence
the relationship between risk management and project efficiency. The qualitative
research provides a deeper understanding of the contextual nuances, challenges,
and opportunities associated with risk management implementation in construction

projects.
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Case Studies:

A selection of relevant case studies was included in the research methodology to
enrich the understanding of the practical implications of risk management on project
efficiency. These case studies were carefully chosen based on their alignment with
the research topic and their ability to provide real-world examples of risk
management practices and their outcomes. The case studies were analyzed using
a comparative approach to identify commonalities, differences, and lessons learned
from successful risk management initiatives. The inclusion of case studies allows
for a practical exploration of risk management's impact on project efficiency in

specific project contexts.
Integration of Findings:

The research methodology integrates the findings from quantitative analysis,
gualitative insights, and case study analysis to provide a comprehensive
understanding of the impact of implementing risk management on the efficiency of
construction projects. By combining numerical data, stakeholder perspectives, and
practical examples, the study aims to draw robust conclusions and provide
evidence-based recommendations for effective risk management practices that

enhance project efficiency.

3.2 Methodology

The research methodology employed in this study involves a systematic and
comprehensive approach to investigate the impact of implementing risk
management on the efficiency of construction projects. The following steps were

undertaken to gather and analyze relevant data:

e Literature Review: A thorough literature review was conducted to identify
existing studies, theories, and best practices related to risk management and
project efficiency in the construction industry. This review served as the
foundation for framing the research objectives, developing research
qguestions, and identifying gaps in the current knowledge. Refer section 2.0

for more details
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e Data Collection: Primary data was collected through surveys and interviews
with project managers, construction professionals, and stakeholders involved
in construction projects. The survey questionnaire was designed to gather
guantitative data on risk management practices and project efficiency
indicators, while interviews provided qualitative insights into the experiences,
perspectives, and challenges related to risk management implementation.
Data Analysis: The collected data was analyzed using a combination of
guantitative and qualitative analysis techniques. Quantitative data was
analyzed using statistical methods such as regression analysis, correlation
analysis, and descriptive statistics to examine the relationships between risk
management variables and project efficiency outcomes. Qualitative data
from interviews was transcribed, coded, and thematically analyzed to identify
key themes, patterns, and insights.

Case Studies: In addition to primary data collection, relevant case studies
were examined to provide real-world examples of risk management
implementation and its impact on project efficiency. Multiple case studies
were selected based on their diversity in project types, sizes, and risk
management approaches. The case studies were analyzed to extract
valuable lessons, success factors, and challenges related to risk
management and project efficiency.

Findings and Recommendations: The research findings from the data
analysis, including quantitative results, qualitative insights, and case study
findings, were synthesized to draw conclusions and formulate
recommendations. The conclusions highlight the impact of risk management
on project efficiency, while the recommendations provide actionable insights
for improving risk management practices and enhancing project efficiency in

the construction industry.

By adopting this research methodology, combining literature review, data collection,
analysis, and case studies, the study aims to provide a comprehensive

understanding of the relationship between risk management and project efficiency.
Information has been collected using the following tools

e Interviews.
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Observation of activities.
Review of documents.

Verification of records

3.3 Population of Study

The population would include project stakeholders involved in the construction
projects. This can include project managers, construction professionals, engineers,
architects, contractors, subcontractors, owners, and other individuals or

organizations directly or indirectly engaged in the project.

Study included individuals from different age groups, so as to explore potential
variations in risk management practices, perspectives, and experiences based on
their level of professional expertise and years of industry involvement. This provided
insights into how age-related factors may influence risk management

implementation and project efficiency within the construction sector.

Sample size is a crucial aspect of research design and involves determining the
appropriate number of observations or participants needed in a study. The sample
size was carefully determined to ensure statistical validity, reliability of results, and
the ability to draw meaningful conclusions. A total of 20 construction companies

operating in Yanbu was selected for this research.

Following staff/population of different age groups (Age 25-50) was interviewed as
part of the research data collection process.. Their level of system knowledge was
assessed by asking various open ended questions relevant to the research objective

and scope.

Table 01 —Population of Study

AREA/FUNCTION AUDITEE NUMBER OF STAFFS
INTERVIEWED
Management General Manager 7

Purchase & Material Handling Purchase Manager 8

Project Management Project Manager 6

Project Management Project Engineer
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SL AREA/FUNCTION AUDITEE NUMBER OF STAFFS
INTERVIEWED
Project Management Supervisor 4

Project Management Workers 2

HSE Department HSE Engineer 15

3.4 Sample Characteristics

The selection of sample characteristics was aligned with the research objectives
and the specific research questions developed. Careful consideration was given to
the sample characteristic to capture the desired diversity and relevance to the

research study.

Project Types: The sample consist of a diverse range of construction project
types, such as residential, commercial, industrial, infrastructure, or
institutional projects.

Project Sizes: The sample encompass construction projects of different
sizes, including small-scale projects, medium-sized projects, and large-scale
projects.

Geographical Locations: The sample may cover construction projects
located in Yanbu, Saudi Arabia.

Risk Management Practices: The sample include construction projects that
have implemented different risk management practices.

Stakeholder Roles: The sample involve a diverse range of project
stakeholders, such as project managers, construction professionals,

engineers, architects, contractors, subcontractors, and. owners

The selection of sample characteristics should be aligned with the research
objectives and the specific research questions being investigated. It is important to
ensure that the sample is representative of the population to enhance the
generalizability of the research findings. Careful consideration should be given to
the sample characteristic to capture the desired diversity and relevance to the

research study.
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3.5 Sample Size

The sample size for this research was determined thoughtfully to ensure statistical
validity, reliable results, and meaningful conclusions. Specifically, a total of 10

construction companies operating in Yanbu were selected to participate in the study.

By selecting 10 construction companies, the study aimed to capture a representative
sample from the population of construction companies in Yanbu. This sample size
was considered appropriate based on the research objectives, available resources,

and practical constraints.

It is important to note that the selection of 20 construction companies allows for in-
depth analysis and exploration of risk management practices and project efficiency
within the specific context of Yanbu. While the sample size may not encompass all
construction companies in the region, it provides valuable insights and findings that
can be generalized to similar contexts and contribute to the existing body of

knowledge in the field.

By focusing on a specific set of construction companies in Yanbu, the research was
able to delve into the unique characteristics, challenges, and opportunities related
torisk management and project efficiency within the local construction industry. This
targeted approach adds depth and context to the research findings, enhancing their

relevance and applicability to similar settings.

The findings derived from this sample of 20 construction companies provide
valuable insights into the impact of implementing risk management on project
efficiency within the specific context of Yanbu. They contribute to the knowledge
base and can serve as a foundation for future research and decision-making in the

local construction industry.

3.6 Data Collection Process

The data collection process for this research paper involved gathering primary data
from construction projects and project stakeholders to investigate the impact of
implementing risk management on project efficiency. The following steps were

undertaken:

Page 41 of 88




MIDOCEA|]

UNIVERSITYI'

e Research Design: A research design was developed to guide the data
collection process. The design outlined the research objectives, research
guestions, and the overall approach to collecting and analyzing data. A total
of 40 sections where covered as part of the design namely

1. Physical Hazards
2. Health Hazards
3. Falls
. Structural Failures
. Project Delays and Cost Overruns
. Contractual and Legal Risks
. Environmental Risks
. Supply Chain Risks
. Labor and Workforce Risks
10. Technological and Cyber Risks
11.Fire and Explosions
12. Machinery and Equipment Accidents
13. Poor Ergonomics
14.Weather-Related Risks
15. Underground and Confined Space Hazards
16. Security Risks
17. Cultural and Language Barriers
18. Hazardous Materials and Waste
19. Transportation and Traffic Risks
20. Mental Health and Well-being
21. Subcontractor and Supplier Risks
22.Project Complexity and Scale
23. Regulatory Compliance
24.Financial Risks
25. Public Safety and Community Relations
26. Design and Engineering Risks
27.Natural Disasters and Environmental Risks
28. Technological Advancements and Adoption
29. Ethical and Legal Risks
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30. Changing Workforce Dynamics

31.Project Scheduling and Coordination Risks

32. Geotechnical Risks

33.Insurance and Legal Liability

34. Sustainability and Environmental Risks

35. Collaboration and Communication Risks

36. Material Quality and Supply Chain Risks

37.Economic and Market Risks

38. Reputation and Brand Risks

39. Political and Regulatory Risks

40. Technological Disruptions
Sampling Strategy: A sampling strategy was determined to select a
representative sample of construction projects and project stakeholders. The
sampling criteria considered factors such as project size, type, geographical
location, and risk management practices. The goal was to ensure diversity
and relevance in the sample, allowing for a comprehensive analysis of the
research topic.
Data Collection Methods: Multiple data collection methods were used to
gather primary data from construction projects and project stakeholders.
These methods included surveys, interviews, and the collection of project
documentation. Surveys were distributed to project managers and
construction professionals to gather quantitative data on risk management
practices and project efficiency indicators. Interviews were conducted with
key stakeholders to obtain qualitative insights, experiences, and perspectives
related to risk management and project efficiency. Project documentation,
such as project plans, reports, and records, were also collected to
supplement the data collection process.
Data Analysis: The collected data was analyzed using appropriate
guantitative and qualitative analysis techniques. Quantitative data from
surveys were subjected to statistical analysis, such as descriptive statistics
and correlation analysis, to identify relationships between risk management
variables and project efficiency outcomes. Qualitative data from interviews

were transcribed, coded, and thematically analyzed to identify key themes,
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patterns, and insights. The analysis aimed to extract meaningful findings and
draw conclusions related to the research objectives.

Data Verification: To ensure the accuracy and reliability of the collected
data, data verification techniques were employed. This involved cross-
referencing data from different sources, conducting data checks, and
employing data validation techniques. Data verification helped in minimizing
errors and enhancing the credibility of the research findings.

Ethical Considerations: Ethical considerations were taken into account
throughout the data collection process. Informed consent was obtained from
participants, ensuring their voluntary participation and confidentiality. The
research adhered to ethical guidelines and regulations to protect the rights

and privacy of the participants.

PRACTICAL STUDY

Research Finding & Recommendations

Physical Hazards

Evaluation of effective control measures and safety practices to mitigate
physical hazards carried out.

Lack of consideration for specific contextual factors eg: location, age,
physical conditions that may influence the impact of physical hazards on
project efficiency.

Recommendation:

Implement objective measurements and standardized protocols to assess
and quantify physical hazards.

Consider the influence of contextual factors, such as project size, location,
and regulatory variations, on the impact of physical hazards.

Health Hazards

Limited representation of diverse health hazards or focus on a specific
subset of health hazards.

Reliance on self-reported data, which may introduce response biases or
underreporting of health issues.

Insufficient exploration of the long-term effects of health hazards on worker
well-being and project outcomes.

Recommendation
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Expand the scope of health hazards examined to capture a wider range of
risks prevalent in the construction industry.

Incorporate objective measures or medical assessments to supplement
self-reported data on worker health.

Investigate the long-term effects of health hazards on worker well-being,
productivity, and project outcomes.

Falls

Detailed investigation of factors contributing to falls in construction projects.
Comprehensive evaluation of fall prevention measures and safety
protocols.

Incomplete coverage of potential factors contributing to falls, such as
environmental conditions or worker behavior.

Potential limitations in the accuracy or reliability of reported fall incidents
and associated data.

Recommendation

Include a more comprehensive analysis of potential contributing factors,
including worker training, site conditions, and equipment usage.

Compare fall prevention measures and safety protocols with industry
standards and best practices.

Enhance data collection methods to ensure accurate and reliable reporting
of fall incidents and associated variables.

Structural Failures

Extensive analysis of causes and types of structural failures in construction
projects.

Evaluation of design, construction, and inspection practices to prevent
structural failures.

Insufficient consideration of external factors (e.g., weather conditions,
geological factors) that may contribute to structural failures.

Limited exploration of the economic implications of structural failures on
project budgets and stakeholder interests.

Recommendations:

Consider external factors and their influence on structural failures, such as
extreme weather events or geological conditions.

Conduct a cost-benefit analysis of implementing stricter design,
construction, and inspection practices to prevent structural failures.

Project Delays and Cost Overruns

Evaluation of effective project management strategies and risk mitigation
measures to minimize delays and cost overruns.

Page 45 of 88




MIDOCEA|]

UNIVERSITYI'

Potential challenges in identifying and quantifying all factors contributing to
project delays and cost overruns.

Recommendations:

Collaborate with industry stakeholders to access comprehensive project
data for more accurate analysis.

Consider the influence of regional or project-specific factors on the severity
and frequency of project delays and cost overruns.

Contractual and Legal Risks

Lack of analysis of the consequences of contractual and legal disputes on
project timelines, costs, and relationships.

Assessment of best practices and preventive measures to manage and
mitigate contractual and legal risks is not appropriate.

Recommendations:

Explore international or regional differences in contractual and legal risks to
enhance the applicability of the findings.

Investigate the effectiveness of alternative dispute resolution methods in
managing contractual and legal risks.

Environmental Risks

Thorough identification and evaluation of environmental risks associated
with construction projects.

Limited exploration of emerging environmental risks and their potential
impact on construction projects.

Insufficient analysis of the cost-effectiveness of sustainable practices and
mitigation strategies to address environmental risks..

Recommendations:

Ensure a multidisciplinary approach to identify and assess environmental
risks, involving experts from relevant fields.

Monitor and analyze emerging environmental risks and their potential
Impact on construction projects.

Conduct cost-benefit analyses to determine the economic viability of
sustainable practices and mitigation strategies for environmental risks.

Supply Chain Risks

Challenges in accessing comprehensive and up-to-date supply chain data
for analysis.

Potential biases in the selection of supply chain risks for examination, which
may impact the comprehensiveness of the findings.

Recommendations:
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Collaborate with industry partners and organizations to access
comprehensive and up-to-date supply chain data.

Conduct research that considers regional or industry-specific supply chain
risks to provide more targeted recommendations.

Explore the effectiveness of supply chain management strategies and
contingency plans in mitigating supply chain risks.

Labor and Workforce Risks

Potential challenges in quantifying the impact of labor and workforce risks
on project outcomes.

Insufficient exploration of emerging labor and workforce risks, such as
demographic changes or evolving work practices.

Recommendations:

Continuously monitor and analyze emerging labor and workforce risks to
stay ahead of evolving challenges.

Investigate best practices in workforce management, training, and retention
to effectively mitigate labor and workforce risks.

4.1.10 Technological and Cyber Risks

Reliance on self-reported data or limited sample sizes, which may introduce
response biases or limit the representativeness of the findings.

Potential challenges in quantifying the impact of labor and workforce risks
on project outcomes.

Insufficient exploration of emerging labor and workforce risks, such as
demographic changes or evolving work practices.

Recommendations:

Stay updated with the latest technological advancements and potential
cyber threats in the construction industry.

Collaborate with cybersecurity experts to analyze and address technology
and cyber risks comprehensively.

Conduct research on the cost-effectiveness of different cybersecurity
measures and technology adoption strategies to manage technological and
cyber risks effectively.

4.1.11 Fire and Explosions

Limited availability of specific data on fire and explosion incidents in
construction projects.

Challenges in accessing detailed case studies or incident reports related to
fire and explosion incidents.

Insufficient exploration of emerging technologies and best practices for fire
and explosion risk management.
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Recommendation

Collaborate with industry organizations, regulatory bodies, and construction
companies to gather more comprehensive data on fire and explosion
incidents in construction projects.

Conduct site visits and interviews with construction professionals to gain
insights into the causes and consequences of fire and explosion incidents.
Explore emerging technologies, such as advanced fire detection systems
and fire-resistant materials, for improved fire and explosion risk
management in construction.

4.1.12 Machinery and Equipment Accidents:

Detailed examination of machinery and equipment-related accidents in
construction projects.

Assessment of the impact of machinery and equipment accidents on project
timelines, worker safety, and project costs.

Challenges in obtaining detailed incident reports or data on machinery and
equipment accidents.

Limited exploration of innovative technologies and practices for preventing
machinery and equipment accidents.

Recommendation

Research and highlight innovative technologies, such as proximity detection
systems and automated safety features, for mitigating machinery and
equipment accidents in construction.

4.1.13 Poor Ergonomics

Comprehensive analysis of ergonomic risks and their impact on worker
health and project efficiency.

Lack of extensive data on the prevalence and impact of poor ergonomics in
construction projects.

Limited availability of case studies or real-world examples showcasing
successful ergonomic improvements.

Insufficient exploration of advanced technologies and tools for addressing
ergonomic challenges in construction.

Recommendation:

Collaborate with construction companies and research institutions to collect
more extensive data on poor ergonomics in construction projects.

Engage in case studies and field research to identify successful ergonomic
improvements in construction sites.

Explore advanced technologies, such as exoskeletons and wearable
devices, as well as training programs to enhance ergonomics and reduce
the risk of musculoskeletal disorders in construction work.
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4.1.14 Weather-Related Risks

In-depth examination of weather-related risks and their implications for
construction projects.

Challenges in analyzing the long-term impact of weather-related delays and
disruptions on project efficiency.

Insufficient exploration of climate change and its potential implications for
weather-related risks in construction.

Recommendation

Research and incorporate climate change considerations into the analysis
of weather-related risks and their management in construction.

4.1.15 Underground and Confined Space Hazards

Limited availability of comprehensive data on underground and confined
space hazards in construction projects.

Potential challenges in accessing and analyzing case studies or incident
reports related to underground and confined space hazards.

Insufficient exploration of emerging hazards and technological solutions for
underground and confined space work.

Recommendation:

Explore emerging technologies and best practices for safer underground
and confined space work, such as remote monitoring systems and robotics.

4.1.16 Security Risks:

Potential variation in security risks depending on the geographic location
and nature of construction projects, limiting generalizability.

Limited availability of data on security incidents specific to the construction
industry.

Insufficient exploration of security management strategies and technologies
to address security risks in construction projects.

Recommendation

Research and highlight advanced security technologies, such as surveillance
systems, biometric access control, and drone monitoring, for effective
security risk mitigation in construction.

4.1.17 Cultural and Language Barriers:

Potential biases in the selection and representation of cultural and language
barriers, limiting the scope of the findings.

Limited exploration of the impact of cultural and language barriers on
project efficiency and outcomes.
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Insufficient analysis of effective communication strategies and cultural
training programs to overcome cultural and language barriers.

Recommendation

Conduct surveys, interviews, and focus groups to gain insights into the
specific challenges and impacts of these barriers.

4.1.18 Hazardous Materials and Waste:

Challenges in accessing comprehensive and up-to-date data on hazardous
materials and waste management in construction projects.

Potential underrepresentation of emerging hazardous materials and waste
management challenges.

Insufficient exploration of innovative technologies and best practices for
hazardous materials handling and waste management.

Recommendation

Engage in case studies and site visits to analyze effective hazardous
materials and waste management practices in construction.

Research and highlight innovative technologies and approaches, such as
waste reduction strategies and tracking systems, for efficient hazardous
materials and waste management in construction.

4.1.19 Transportation and Traffic Risks:

Potential variation in transportation and traffic risks depending on the project
location and context, limiting generalizability.

Limited availability of comprehensive transportation and traffic data specific
to construction projects.

Insufficient exploration of transportation management strategies and
technologies to mitigate transportation and traffic risks.

Recommendation

Conduct surveys, interviews, and data analysis to identify successful
transportation and traffic risk mitigation strategies in construction.

Explore advanced technologies, such as real-time traffic monitoring systems
and intelligent transportation systems, for effective traffic management in
construction.

4.1.20 Mental Health and Well-being

Potential underrepresentation of mental health and well-being challenges in
the construction industry due to social stigma or underreporting.

Limited availability of comprehensive data on mental health and well-being
issues specific to construction projects.
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e Insufficient exploration of effective support systems, awareness campaigns,
and mental health programs tailored for the construction industry.

Recommendation

e Conduct surveys and interviews with construction workers to gather data on
mental health and well-being challenges they face.
Collaborate with mental health professionals and industry organizations to
develop targeted mental health support programs for construction workers.
Raise awareness about mental health issues in the construction industry
through workshops, training sessions, and educational campaigns.

4.1.21 Subcontractor and Supplier Risks

e Limited availability of comprehensive data on subcontractor and supplier
risks and their impact on construction project efficiency.

Potential challenges in accessing reports related to subcontractor and
supplier risk management in construction projects.

Recommendation

e Research and highlight digital platforms, subcontractor performance
evaluation criteria, and supply chain management tools for mitigating
subcontractor and supplier risks.

4.1.22 Project Complexity and Scale

e Challenges in quantifying and measuring project complexity and scale for
comprehensive analysis.
Insufficient exploration of advanced technologies and project management
approaches for handling complexity and scale effectively.

Recommendation

e Explore advanced project management software, data analytics tools, and
collaborative platforms to enhance efficiency in handling complexity and
scale.

4.1.23 Regulatory Compliance

e Lack of comprehensive data on the frequency and impact of regulatory non-
compliance incidents in construction projects.

Recommendation

e Research and highlight digital compliance management systems, training
programs, and real-time monitoring tools for ensuring regulatory compliance
in construction.
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4.1.24 Financial Risks

Challenges in obtaining comprehensive data on financial risks and their
impact on construction project efficiency.

Insufficient exploration of emerging financial management strategies and
technologies for effective risk mitigation in construction.

Recommendation

e Research and highlight financial modelling tools, risk assessment
methodologies, and contingency planning strategies for mitigating financial
risks in construction.

4.1.25 Public Safety and Community Relations:

e Potential difficulties in accessing comprehensive data on public safety
incidents and community relations challenges in construction projects.

Limited availability of specific reports highlighting successful public safety
and community engagement initiatives in construction.

Insufficient exploration of advanced communication tools and stakeholder
management approaches for ensuring public safety and building positive
community relations.

Recommendation

e Research and highlight communication technologies, stakeholder
engagement frameworks, and safety protocols for ensuring public safety and
fostering positive community relations in construction.

4.1.26 Design and Engineering Risks:

e Limited availability of specific reports showcasing successful design and
engineering risk mitigation strategies in construction.

e Insufficient exploration of emerging technologies and design review
processes for effective risk management in construction.

Recommendation

e Research and highlight advanced design software, interdisciplinary
coordination approaches, and quality control measures for effective risk
management in construction.

4.1.27 Natural Disasters and Environmental Risks:

e Lack of comprehensive data on the frequency and impact of natural disasters
and environmental risks in construction projects.
Insufficient exploration of innovative technologies and sustainable
construction practices for resilience against natural disasters and
environmental risks.
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Recommendation

e Partner with environmental agencies, disaster management organizations,
and construction companies to gather comprehensive data on natural
disasters and environmental risks in construction projects.

4.1.28 Technological Advancements and Adoption

e Limited availability of comprehensive data on the impact of specific
technologies on construction project efficiency.
Potential challenges in accessing case studies or reports showcasing
successful technology implementation in construction.
Insufficient exploration of potential risks and challenges associated with
technology adoption and integration.

Recommendation

e Explore the potential risks and challenges associated with technology
adoption and integration, and provide recommendations for effective risk
management.

4.1.29 Ethical and Legal Risks

e Challenges in obtaining comprehensive data on ethical and legal risks and
their impact on construction project efficiency.
Limited availability of specific case studies or reports highlighting successful
ethical and legal risk management practices in construction.
Insufficient exploration of emerging ethical frameworks and legal compliance
tools for effective risk mitigation in construction.

Recommendation

e Stay updated on emerging ethical frameworks and legal compliance tools
and provide recommendations for their implementation in construction
projects.

4.1.30 Changing Workforce Dynamics

e Potential difficulties in accessing comprehensive data on changing workforce
dynamics and their impact on construction project efficiency.
Insufficient exploration of emerging workforce management approaches and
training programs to address the challenges of a changing workforce in
construction.

Recommendation

e Identify and analyze successful strategies implemented by construction
companies to manage changing workforce dynamics.
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e Explore innovative workforce management approaches and training
programs and provide recommendations for addressing the challenges of a
changing workforce.

4.1.31 Project Scheduling and Coordination Risks

e Challenges in obtaining comprehensive data on project scheduling and
coordination risks and their impact on construction project efficiency.
Limited availability of specific case studies or reports highlighting successful
scheduling and coordination strategies in construction.
Insufficient exploration of advanced scheduling software, coordination
platforms, and project management methodologies for effective risk
management in construction.

Recommendation

e Identify and analyze successful scheduling and coordination strategies
implemented in real construction projects.
Research and recommend advanced scheduling software, coordination
platforms, and project management methodologies for effective risk
management in construction.

4.1.32 Geotechnical Risks

e Lack of comprehensive data on the frequency and impact of geotechnical
risks in construction projects.
Insufficient exploration of innovative technologies and geotechnical
engineering practices for effective risk assessment and management in
construction.

Recommendation

e Explore and recommend innovative technologies and geotechnical
engineering practices for effective risk assessment and management in
construction.

4.1.33 Insurance and Legal Liability

e Challenges in obtaining comprehensive data on insurance and legal liability
risks and their impact on construction project efficiency.
Insufficient exploration of emerging insurance products, contract clauses,
and legal frameworks for effective risk transfer and management in
construction.

Recommendation

e Stay updated on emerging insurance products, contract clauses, and legal
frameworks, and provide recommendations for effective risk transfer and
management in construction.
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4.1.34 Sustainability and Environmental Risks

e Potential difficulties in accessing comprehensive data on sustainability and
environmental risks and their impact on construction project efficiency.
Insufficient exploration of emerging green technologies and sustainable
design principles for effective risk management in construction.

Recommendation

e Research and recommend green technologies and sustainable design
principles for effective risk management in construction.

4.1.35 Collaboration and Communication Risks

e Challenges in obtaining comprehensive data on collaboration and
communication risks and their impact on construction project efficiency.
Insufficient exploration of advanced collaboration tools, communication
plattorms, and conflict resolution methodologies for effective risk
management in construction.

Recommendation

e Explore and recommend advanced collaboration tools, communication
plattorms, and conflict resolution methodologies for effective risk
management in construction.

4.1.36 Material Quality and Supply Chain Risks:

e Limited availability of comprehensive data on the frequency and impact of
material quality and supply chain risks in construction projects.
Insufficient exploration of emerging technologies and digital solutions for
material tracking and supply chain risk mitigation.

Recommendation

e Research and recommend emerging technologies, such as blockchain or
RFID, for enhanced material tracking and supply chain risk mitigation in
construction.

4.1.37 Economic and Market Risks:

e Challenges in obtaining comprehensive data on economic and market risks
and their specific impact on construction project efficiency.

e Insufficient exploration of advanced economic forecasting models and
financial risk assessment tools for effective risk management in construction.

Recommendation
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Conduct interviews or surveys with economists, financial experts, and
construction professionals to gather insights into economic and market risks
in construction projects.

Identify and analyze successful economic forecasting models and financial
risk management strategies implemented in construction projects.

Stay updated on emerging trends and data sources for accurate market
forecasting, and provide recommendations for effective risk management in
construction.

4.1.38 Reputation and Brand Risks:

Potential difficulties in accessing comprehensive data on reputation and
brand risks and their impact on construction project efficiency.

Limited availability of specific case studies or reports showcasing successful
reputation management and brand protection practices in construction.
Insufficient exploration of emerging stakeholder engagement approaches
and crisis communication strategies for effective risk mitigation in
construction.

Recommendation

Explore and recommend stakeholder engagement approaches, crisis
communication strategies, and brand monitoring tools for effective risk
mitigation in construction.

4.1.39 Political and Regulatory Risks:

Challenges in obtaining comprehensive data on political and regulatory risks
specific to construction projects.

Limited availability of specific case studies or reports highlighting successful
political and regulatory risk management practices in construction.
Insufficient exploration of adaptive strategies and stakeholder engagement
practices for navigating political and regulatory risks in construction.

Recommendation

Research and recommend adaptive strategies, compliance frameworks, and
stakeholder engagement practices for effective risk navigation in the face of
political and regulatory changes

4.1.40 Technological Disruptions:

Lack of comprehensive data on the frequency and impact of technological
disruptions in construction projects.

Limited access to specific case studies or reports showcasing successful
adaptation to technological disruptions in construction.
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e Insufficient exploration of emerging technologies and innovation
management practices for effective risk assessment and response to
technological disruptions in construction.

Recommendation

e Stay updated on emerging technologies and recommend their integration into
construction projects for enhanced risk assessment and response to

technological disruptions.
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4.1.41 Survey results

1 Physical Hazards
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4 Structural Failures
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5 Project Delays and Cost Overruns
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6 Contractual and Legal Risks
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7 Environmental Risks
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9 Labor and Workforce Risks
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12 Machinery and Equipment Accidents
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14 Weather-Related Risks

75%

b

®m Companies C1 = Companies C2 = Companies C3 Companies C4 = Companies C5

= Companies C6 m Companies C7 m Companies C8 = CompaniesC9 = Companies C10

15 Underground and Confined Space Hazards

—

® Companies C1 = Companies C2 = Companies C3 Companies C4 = Companies C5

® Companies C6 ® Companies C7 ® Companies C8 ® CompaniesC9 ® Companies C10

Page 64 of 88




MIDOCEAIl

UNIVERSITYI'

16 Security Risks
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18 Hazardous Materials and Waste
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20 Mental Health and Well-being
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22 Project Complexity and Scale
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25 Public Safety and Community Relations
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28 Technological Advancements and Adoption
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31 Project Scheduling and Coordination Risks
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32 Geotechnical Risks
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33 Insurance and Legal Liability
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34 Sustainability and Environmental Risks
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35 Collaboration and Communication Risks
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36 Material Quality and Supply Chain Risks
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37 Economic and Market Risks

A
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38 Reputation and Brand Risks
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39 Political and Regulatory Risks
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40 Technological Disruptions
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5.0 CONCLUSION

This research paper has explored the impact of implementing risk management on
the efficiency of construction projects in yanbu industrial city, with a specific focus
on various risk categories. The strengths of the paper lie in its comprehensive
analysis of occupational health & safety, material quality and supply chain risks,
economic and market risks, reputation and brand risks, political and regulatory risks,
and technological disruptions. These risk categories were examined in-depth,
considering their potential consequences and offering insights into risk mitigation

strategies.

However, the paper also identified weaknesses that could be addressed in future
research. These weaknesses include limited availability of comprehensive data,
challenges in obtaining reports, and insufficient exploration of emerging
technologies and innovative solutions for risk management in construction. To
overcome these limitations, it is recommended to collaborate with industry
professionals, gather more specific data, and seek out relevant case studies to
enhance the understanding of risk management practices. Furthermore, staying
updated on emerging trends, technologies, and data sources will be crucial for

effective risk assessment and response in the construction industry.
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APPENDIX

Survey Form

Section A

Demographics Characteristics
Please tick (v') the appropriate choice

Gender

Age

Experience in Years

Section B

Questionnaire

Please indicate your degree of agreement or disagreement with the following
statements, so please select the choice that reflects your opinion by choosing one of
the five alternatives.
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Points
3| 4

ol

Sections

galbesiq A|buons | ~
aalbesiq
9216y A|Buons

1. Physical Hazards

a. Physical hazards (e.g., falling objects, machinery accidents)
occur on construction sites very frequently.

b. Risk assessments regularly conducted to identify and mitigate
physical hazards in construction projects.

c. Risk assessment control measures effectively implemented and
is effective in reducing physical hazards in construction projects.

d. Physical hazards lead to to project delays and disruptions.

2. Health Hazards

a. Health hazards (e.g., exposure to chemicals, noise pollution) are
frequently encountered on construction sites.

b. All workers are provided with appropriate personal protective
equipment (PPE) to mitigate health hazards.

c. Frequent health hazard assessments conducted to evaluate
workers' exposure levels.

d. Protocols established for monitoring and addressing health
hazards in construction projects.

e. Health hazards negatively impacting workers' productivity.

f. Worker absenteeism rates at site high due to health hazards.

3. Falls

a. Frequent falls occur on construction sites, both from heights and
on the same level.

b. Lack of fall protection and inadequate scaffolding techniques
causing falls in the construction project.

c. Fall prevention measures, such as guardrails and harness
systems, consistently implemented on construction projects.

d. All workers adequately trained in fall prevention techniques and
the proper use of fall protection equipment.

e. Consequences of fall-related incidents negatively impacting
construction project timelines and budgets.
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4. Structural Failures

a. Frequently encountering structural failures in construction
projects.

b. Protocols established for assessing and mitigating the risks of
structural failures in construction projects.

c. Structural failures negatively impacting construction project
timelines and budgets.

d. Established risk management practices have been effective in
minimizing the occurrence of structural failures in construction
projects.

5. Project Delays and Cost Overruns

a. Experiencing frequent construction projects delays and cost
overruns.

b. Risk management strategies in place to identify and mitigate
potential sources of delays and cost overruns.

c. Project delays and cost overruns negatively affecting overall
project efficiency.

d. Risk management practices have been effective in reducing
project delays and cost overruns.

6. Contractual and Legal Risks

a. Frequently encountering contractual or legal disputes in
construction projects.

b. Risk management measures in place to address contractual and
legal risks.

c. Contractual and legal risks negatively impacting project
efficiency.

d. Risk management practices implemented effective in minimizing
contractual and legal risks in construction projects.

7. Environmental Risks

a. Detailed Environmental impact assessments conducted prior to
project initiation to identify potential risks.

b. The identified environmental risks promptly addressed and
mitigated during the construction process.

Page 78 of 88




MIDOCEA|]

UNIVERSITYI'

Points
3| 4

ol

Sections

galbesiq A|buons | ~
aalbesiq
9216y A|Buons

c. Existing environmental risks negatively impacting the project
timelines and budgets.

d. Risk management practices implemented are effective in
minimizing environmental risks in construction projects.

8. Supply Chain Risks

a. Frequent supply chain disruptions occuring in construction
projects.

b. Risk management strategies have been implemented to identify
and mitigate supply chain risks.

c. Supply chain risks negatively impacting the project efficiency.

d. Risk management practices implemented effective in minimizing
supply chain risks in construction projects.

9. Labor and Workforce Risks

a. Assessment done to identifed the major labor and workforce risks
in construction projects.

b. Safety training programs and protocols established and
implemented to mitigate labor and workforce risks.

c. Labor and workforce risks negatively affecting worker productivity
and project efficiency.

d. Risk management practices implemented have been effective in
reducing labor and workforce risks in construction projects.

e. Workers are satisfied with the implementation of risk
management practices to address labor and workforce risks.

10. Technological and Cyber Risks

a. Assessment done to identify the technological and cyber risks
that construction projects face.

b. Effective measures in place to mitigate technological and cyber
risks.

c. Technological and cyber risks negatively impacting project
efficiency and data security.

d. Risk management practices implemented have been effective in
minimizing technological and cyber risks in construction projects.
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e. Project stakeholders are confident in the ability of risk
management practices to address technological and cyber risks.

11. Fire and Explosions

a. Fire and explosion incidents frequently encountered in
construction projects.

b. Fire safety protocols and preventive measures in place on
construction sites.

c. Fire and explosion incidents negatively impacting project
timelines and budgets.

d. Risk management practices have been effective in minimizing
fire and explosion risks in construction projects.

12. Machinery and Equipment Accidents

a. Frequent machinery and equipment accidents in construction
projects.

b. Safety procedures and maintenance protocols implemented for
machinery and equipment on construction sites.

c. Machinery and equipment accidents negatively impacting the
worker safety and project efficiency.

d. Risk management practices have been effective in reducing
machinery and equipment accidents in construction projects.

13. Poor Ergonomics

a. Observed instances of poor ergonomics in construction projects.

b. Ergonomic assessments conducted to identify and address
potential risks.

c. Poor ergonomics negatively impacting worker health and
productivity.

d. Risk management practices have been effective in improving
ergonomics in construction projects.

14. Weather-Related Risks

a. Weather-related risks, such as storms or extreme temperatures
frequently affecting construction projects.

b. Contingency plans and procedures in place to mitigate weather-
related risks.
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c. Weather-related risks negatively impacting project schedules and
budgets.

d. Risk management practices have been effective in minimizing
weather-related risks in construction projects.

15. Underground and Confined Space Hazards

a. Encountered underground or confined space hazards in
construction projects.

b. Safety protocols and permits in place for working in underground
or confined spaces.

c. Underground and confined space hazards negatively impact
worker safety and project efficiency.

d. Risk management practices been effective in mitigating
underground and confined space hazards in construction projects.

16. Security Risks

a. Theft or vandalism are the common security risks faced by
construction projects.

b. Security measures and protocols in place to address these risks.

c. Security risks negatively impact project timelines and budgets.

d. Risk management practices have been effective in minimizing
security risks in construction projects.

17. Cultural and Language Barriers

a. Cultural or language barriers poses challenges in construction
projects.

b. Strategies in place to address and overcome cultural and
language barriers among project stakeholders.

c. Cultural and language barriers negatively impact communication
and project efficiency.

d. Risk management practices helped in mitigating cultural and
language barriers in construction projects.

18. Hazardous Materials and Waste

a. Construction projects frequently involve the use or disposal of
hazardous materials and waste.
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b. Protocols and guidelines in place for the safe handling and
disposal of hazardous materials and waste.

c. Hazardous materials and wastes negatively impact worker safety
and project efficiency.

d. Risk management practices have been effective in managing
hazardous materials and waste in construction projects.

19. Transportation and Traffic Risks

a. Transportation and traffic risks are commonly associated with the
construction projects.

b. Traffic management plans and safety measures implemented to
address these risks.

c. Transportation and traffic risks negatively impacts the project
schedules and worker safety?

d. Risk management practices have been effective in minimizing
transportation and traffic risks in construction projects.

20. Mental Health and Well-being

a. Noticed mental health and well-being concerns among workers in
construction projects.

b. Programs or resources in place to support workers' mental health
and well-being.

c. Mental health and well-being issues negatively impact the worker
productivity and overall project efficiency.

d. Risk management practices adequately addresses mental health
and well-being in construction projects.

21. Subcontractor and Supplier Risks

a. Experienced risks related to subcontractors or suppliers in
construction projects.

b. Processes in place to assess and manage subcontractor and
supplier risks.

c. Subcontractor and supplier risks negatively impact project
timelines and budgets.

d. Risk management practices have been efective in minimizing
subcontractor and supplier risks in construction projects.

22. Project Complexity and Scale
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a. Project complexity and scale of construction project influences
the risks.

b. Implemented risk assessment methods specifically tailored to
address risks associated with complex and large-scale projects.

c. Project complexity and scale proportionally impact project
efficiency and risk management strategies.

d. Risk management practices have been effective in managing
risks in complex and large-scale construction projects.

23. Regulatory Compliance

a. Procedures and protocols in place to ensure regulatory
compliance in construction projects.

b. Regulatory compliance requirements impact project planning and
execution.

c. Risk management practices have been effective in ensuring
regulatory compliance in construction projects.

d. Encountered challenges or penalties related to regulatory non-
compliance in construction projects.

24. Financial Risks

a. Financial risks are associated with construction projects.

b. Financial risk assessment and mitigation strategies implemented
in construction projects.

c. Financial risks negatively impact project budgets and profitability.

d. Risk management practices have been effective in minimizing
financial risks in construction projects.

25. Public Safety and Community Relations

a. Public safety and maintaining positive community relations is
given priority in construction projects.

b. Measures and protocols are in place to address public safety and
community concerns.

c. Public safety and community relations impact project reputation
and stakeholder satisfaction.
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d. Risk management practices have been effective in ensuring
public safety and fostering positive community relations in
construction projects.

26. Design and Engineering Risks

a. Encountered design and engineering risks in construction
projects.

b. Processes in place to identify and mitigate design and
engineering risks during project planning and execution.

c. Design and engineering risks negatively impact project efficiency
and quality.

d. Risk management practices have been effective in minimizing
design and engineering risks in construction projects.

27. Natural Disasters and Environmental Risks

a. Natural disasters and environmental risks frequently impact
construction projects.

b. Strategies in place to assess and mitigate the impact of natural
disasters and environmental risks.

c. Natural disasters and environmental risks negatively impact
project timelines and budgets.

d. Risk management practices have been effective in minimizing
the impact of natural disasters and environmental risks in
construction projects.

28. Technological Advancements and Adoption

a. Technological advancements and their adoption positively
influence construction project risks.

b. Processes in place to assess and manage risks associated with
technological advancements and adoption.

c. Technological advancements and adoption negatively impact
project efficiency and productivity.

d. Risk management practices promptly addresses the risks
associated with technological advancements and adoption in
construction projects.

29. Ethical and Legal Risks

a. Encountered ethical or legal risks in construction projects.
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b. Measures in place to ensure ethical and legal compliance
throughout the project lifecycle.

c. Ethical and legal risks negatively impact project outcomes and
stakeholder relationships.

d. Risk management practices have been effective in managing
ethical and legal risks in construction projects.

30. Changing Workforce Dynamics

a. Changing workforce dynamics, such as labor shortages or
demographic shifts, affects construction project risks.

b. Strategies in place to address the challenges posed by changing
workforce dynamics.

c. Changing workforce dynamics negatively impact project
schedules, quality, and productivity.

d. Risk management practices have been adapted to mitigate the
risks associated with changing workforce dynamics in construction
projects.

31. Project Scheduling and Coordination Risks

a. Scheduling and coordination risks arises frequently in
construction projects.

b. Tools and processes in place to identify and manage scheduling
and coordination risks.

c. Scheduling and coordination risks negatively impact project
timelines and overall efficiency.

d. Risk management practices have been effective in minimizing
scheduling and coordination risks in construction projects.

32. Geotechnical Risks

a. Encountered geotechnical risks in construction projects, such as
soil instability or ground settlement.

b. Geotechnical assessments conducted to identify and mitigate
potential risks.

c. Geotechnical risks negatively impact project design, construction,
and safety.

d. Risk management practices have been effective in minimizing
geotechnical risks in construction projects.

Page 85 of 88




MIDOCEA|]

UNIVERSITYI'

Points
3| 4

ol

Sections

galbesiq A|buons | ~
9albesiq
9216y A|Buons

33. Insurance and Legal Liability

a. Insurance and legal liability risks negatively impact construction
projects.

b. Insurance policies and legal agreements in place to address
potential risks and liabilities.

c. Insurance and legal liability risks negatively impact stakeholder
responsibilities.

d. Risk management practices have been effective in managing
insurance and legal liability risks in construction projects.

34. Sustainability and Environmental Risks

a. Sustainability and environmental considerations shall be given
priority in construction project risks.

b. Strategies in place to assess and mitigate sustainability and
environmental risks.

c. Sustainability and environmental risks negatively impact project
outcomes and compliance.

d. Risk management practices adequately addresses sustainability
and environmental risks in construction projects.

35. Collaboration and Communication Risks

a. Experienced collaboration or communication risks in construction
projects.

b. Protocols and tools in place to enhance collaboration and
communication among project stakeholders.

c. Collaboration and communication risks negatively impact project
coordination and efficiency.

d. Risk management practices have been effective in minimizing
collaboration and communication risks in construction projects.

36. Material Quality and Supply Chain Risks

a. Material quality and supply chain risks frequently affect
construction projects.

b. Processes in place to assess and ensure the quality and
reliability of materials and suppliers.

c. Material quality and supply chain risks impact project schedules
and budgets.
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d. Risk management practices have been effective in minimizing
material quality and supply chain risks in construction projects.

37. Economic and Market Risks

a. Economic and market risks influences construction projects.

b. Strategies in place to assess and mitigate economic and market
risks.

c. Economic and market risks impact project financing, profitability,
and viability.

d. Risk management practices adequately addresses economic and
market risks in construction projects.

38. Reputation and Brand Risks

a. Reputation and brand considerations are important in
construction project risks.

b. Measures inplace to manage and protect the reputation and
brand image of construction projects.

c. Reputation and brand risks impact project success and
stakeholder perception.

d. Risk management practices have been effective in minimizing
reputation and brand risks in construction projects.

39. Political and Regulatory Risks

a. Encountered political or regulatory risks in construction projects.

b. Processes in place to assess and navigate political and
regulatory risks.

c. Political and regulatory risks impact project approvals, timelines,
and costs.

d. Risk management practices have been effective in managing
political and regulatory risks in construction projects.

40. Technological Disruptions

a. Technological disruptions, such as the introduction of new
construction methods or automation, impact construction project
risks.
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b. Strategies in place to assess and adapt to technological
disruptions.

c. Technological disruptions negatively impact project processes,
workforce, and competitiveness.

d. Risk management practices adequately addresses the risks
associated with technological disruptions in construction projects.
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