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Keywords: protection against injury arising out of their employment is quite evident for a
Safe work, Health, Environment, long term. Measures are taken to translate social concern into programmes of
Construction activity, action-legislative. Construction projects are dynamic they are characterized by

many factors such as — frequent work team rotation , exposure to weather
conditions , high proportion of unskilled and temporary workers. Construction
sites undergo change in topography, topology, working conditions throughout
the duration of project. In general, accidents at work occur due to lack of
knowledge or training, lack of supervision, lack of means to carry out work
safely, carelessness. This research aims at providing a healthy & safe work
environment for all employees to conduct their roles and responsibilities and thus
by minimizing impacts of accidents. It also provides training to all employees to
understand the hazards and appropriate control measures. Hence it develops a
workplace-environment where continual improvement and learning from
mistakes is embraced by all employees.

1. INTRODUCTION

Construction sites are dynamic and can be affected by
numerous variables that change throughout the lifecycle of the
project. These variables include site-specific hazards, such as
unstable ground, weather conditions, and the presence of
dangerous equipment. Furthermore, the multifaceted nature of
construction activities, which range from excavation and
lifting to electrical work and finishing, introduces additional
hazards that can vary depending on the scope and type of the
construction. Due to the intricate nature of construction tasks,
the safety factors involved must account for each activity's
specific risks.

Human factors are often cited as the leading cause of accidents
in construction. These include worker experience, training,
attitude toward safety, and adherence to safety protocols.
Inadequate training or lack of awareness regarding safety
practices can lead to accidents and injuries. Furthermore, the
behavior of workers, such as taking shortcuts or failing to wear
proper safety gear, has a direct impact on safety outcomes.
Safety management practices also play a crucial role in shaping
the safety culture within a construction project. Effective
safety management involves not only ensuring compliance
with regulations but also creating an organizational culture that
prioritizes safety at all levels, from site supervisors to laborers.

Construction projects are inherently risky due to the complex
nature of tasks, diverse materials, various stakeholders, and
dynamic work environments. Over the years, ensuring safety
on construction sites has become a key concern for project
managers, contractors, and regulatory bodies. Safety factors in
construction are critical for protecting workers, minimizing
accidents, and ensuring the success of the project. Safety is not
merely a regulatory obligation but a central component of
effective project management that directly influences
productivity, project costs, and the overall quality of work.
However, ensuring adequate safety standards involves a
multifaceted approach, considering various factors that can
impact the safety of a construction site.

Safety in construction is influenced by a wide array of factors,
both human and environmental, that interact with each other to
create a unique set of conditions for each project. Factors such
as site conditions, worker experience and behavior,
management practices, and regulatory compliance play a
significant role in shaping the safety performance of a project.
The aim of this research is to conduct an investigational
analysis of the various factors influencing safety factors for
construction projects, shedding light on how these elements
come together to mitigate or exacerbate safety risks.
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Another key factor influencing safety in construction is the role
of project management practices. A lack of proper planning,
coordination, and communication between different teams can
lead to accidents. Poor project management often results in
delayed timelines, resulting in rushed work, fatigue, and
mistakes. Moreover, the lack of a clear chain of command and
accountability can create confusion and neglect of safety
measures. Effective communication and coordination between
all  project participants—contractors,  subcontractors,
engineers, and workers—are essential for fostering a safe
working environment. Research has shown that construction
projects with strong safety management systems, a clear
organizational structure, and regular safety audits are more
likely to achieve better safety outcomes.

Regulatory frameworks, such as occupational health and safety
laws, play a critical role in ensuring safety on construction
sites. Regulatory bodies, such as the Occupational Safety and
Health Administration (OSHA) in the United States or similar
institutions in other countries, set standards and guidelines for
the safe operation of construction activities. Compliance with
these standards is a fundamental factor in reducing accidents.
However, compliance alone may not be sufficient;
enforcement, supervision, and the continuous adaptation of
safety regulations to emerging risks are essential for ensuring
that safety standards are met throughout the project lifecycle.
Safety equipment, technology, and innovation also contribute
significantly to reducing construction-related accidents. The
use of advanced safety gear, such as helmets, protective
footwear, fall arrest systems, and hearing protection, is
essential in mitigating the risks associated with construction
work. Furthermore, the integration of new technologies, such
as drones, wearable safety devices, and safety monitoring
systems, is proving to be effective in improving the safety
standards on construction sites. These technological
innovations offer the potential for real-time monitoring of
safety conditions, providing an opportunity for -early
intervention and reducing the likelihood of accidents.

The socioeconomic factors that influence safety in
construction cannot be overlooked. Construction workers,
often working under physically demanding and hazardous
conditions, may face challenges related to their economic
status, such as low wages, lack of job security, and inadequate
access to healthcare. These factors can affect their motivation,
job satisfaction, and overall attention to safety. Additionally,
project managers may face budget constraints, leading to the
prioritization of cost and time over safety. The pressure to meet
deadlines and budget goals can result in cutting corners when
it comes to safety measures, putting workers at risk.

The geographic location of a construction site also plays an
important role in shaping the safety conditions. Factors such as
weather, terrain, and proximity to hazards like traffic or
hazardous materials can complicate safety efforts. Sites
located in regions prone to natural disasters or extreme weather
conditions require additional precautions to ensure the safety
of workers. Moreover, the availability of local expertise, labor
force conditions, and the presence of safety infrastructure can
also influence the safety performance of a project.

Cultural factors, such as the safety culture within an
organization and the broader societal attitudes toward safety,
influence how safety is perceived and managed. In some
countries, there is a stronger emphasis on workplace safety,
whereas in others, the safety culture may be less developed.
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The attitudes of employers, workers, and even the local
community toward safety can determine whether safety
protocols are followed effectively. Building a safety-conscious
culture requires ongoing efforts to promote safety awareness,
provide incentives for safe behavior, and foster an environment
where safety is regarded as a shared responsibility.

This research paper aims to explore all these factors and their
interrelationships, offering a comprehensive analysis of the
safety challenges in construction projects. By examining these
factors in detail, this study will contribute valuable insights
into the development of more effective safety strategies and the
improvement of safety outcomes in the construction industry.
Identifying key safety risks and understanding the underlying
causes of accidents can lead to the creation of more targeted
interventions, ultimately reducing the occurrence of accidents
and injuries. Furthermore, this paper will explore the
effectiveness of current safety practices and highlight areas
where improvements are necessary.

The construction industry is one of the largest and most
important sectors globally, contributing significantly to
economic growth. However, its impact on worker safety
remains a critical issue. This research serves to address the
need for a deeper understanding of the factors influencing
safety and contribute to the development of safer construction
practices, policies, and environments for all workers involved
in the industry. By identifying and addressing the factors that
influence safety, the industry can take proactive steps to reduce
accidents, improve worker wellbeing, and enhance the overall
efficiency and success of construction projects.

2. LITERATURE REVIEW

An overview of relevant literature on factors influencing safety
in construction projects:

2.1. Human Factors and Worker Behavior

Human factors play a pivotal role in construction safety. Many
studies highlight that worker behavior, attitudes, and
experience contribute significantly to accident rates.
According to Jannadi and Bu-Khamsin (2002), human error
accounts for a large percentage of construction accidents, often
due to inadequate training, poor safety awareness, and failure
to follow safety procedures. The National Safety Council
(2018) also emphasized that unsafe behavior, such as the
failure to use personal protective equipment (PPE), can be
attributed to factors like overconfidence, poor communication,
and lack of supervision.

The role of worker experience and training is also critical in
ensuring safety. Gibb et al. (2017) found that workers with
more experience tend to engage in safer practices, though this
varies depending on the task complexity and site conditions.
Adequate training programs that focus on safety awareness and
procedures have been proven to reduce incidents. Zohar (2002)
argued that safety climate within organizations—how safety is
prioritized by leadership—also has a significant impact on
worker behavior. Positive safety culture, reinforced by
management's commitment, tends to encourage safe practices
among workers.

2.2. Safety Management and Organizational Practices
Safety management systems (SMS) are designed to identify
risks, ensure compliance with safety standards, and foster a



culture of safety. Suraji et al. (2001) conducted a study on
safety management and found that projects with stronger
management systems exhibited significantly lower accident
rates. Similarly, Mohammadfam et al. (2019) stated that
integrating safety management systems into the project
lifecycle through regular audits, inspections, and risk
assessments is essential to identifying potential hazards before
they result in accidents.

Project managers play a crucial role in promoting safety.
Cohen and Kunz (2017) examined project management
practices and found that effective leadership, clear
communication, and safety planning were essential to reducing
accidents on construction sites. A study by Hinze and Godfrey
(2003) showed that safety practices often falter when projects
lack a clear safety management structure, and supervisors fail
to enforce safety protocols.

2.3. Regulatory Frameworks and Compliance

Regulatory frameworks, such as the Occupational Safety and
Health Administration (OSHA) standards, have been critical in
shaping safety practices within construction projects. Lopez et
al. (2016) emphasized the importance of regulatory
compliance in reducing accidents and injuries. However, while
compliance with safety regulations is a basic requirement,
studies have shown that regulations alone do not always
guarantee a reduction in accidents. Wong et al. (2016) noted
that while adherence to safety standards is crucial, a lack of
effective enforcement, supervision, and adaptation to new risks
diminishes their impact.

Probst and Brubaker (2011) explored the gap between
regulatory guidelines and their real-world application. They
found that many construction sites are often non-compliant
with safety standards due to insufficient resources, lack of
training, or failure to implement necessary precautions. The
enforcement of safety measures often falls short in developing
countries, where regulations might be outdated or poorly
enforced.

2.4, Safety Equipment, Technology, and Innovation

Safety equipment and technological innovations are
increasingly seen as vital in improving construction safety.
Finkelstein et al. (2018) reviewed the role of personal
protective equipment (PPE) and concluded that PPE is one of
the most effective preventive tools for reducing injuries in
construction. However, the study also found that proper
training on the correct usage of PPE and the enforcement of its
use are crucial for achieving maximum safety benefits.
Advances in technology have further enhanced safety
protocols on construction sites. Lee et al. (2017) discussed how
wearable safety devices, such as smart helmets, sensors, and
drones, have revolutionized monitoring and incident
prevention. These technologies allow real-time monitoring of
environmental factors (e.g., temperature, humidity, and air
quality) and worker health, enabling early detection of unsafe
conditions. Drones and automated systems also help in
conducting safety inspections, reducing the need for workers
to be in hazardous zones.

2.5. Project Site Conditions and Environmental Factors

Construction sites are influenced by various environmental
factors, including weather, site terrain, and proximity to
potential hazards. Fenton and Flint (2017) examined how site-
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specific hazards such as unstable ground, extreme weather
conditions, and poor site layout could escalate the risk of
accidents. Sites located in areas prone to adverse weather
conditions, such as storms or extreme heat, require additional
safety measures, such as proper shelter, regular breaks, and
emergency protocols.

A study by Roh et al. (2014) focused on the influence of site
conditions on accident rates. They found that poorly
maintained or cluttered sites, inadequate lighting, and lack of
clear signage increase the likelihood of accidents. Effective
project planning and site design are crucial for mitigating these
risks. Mugisha et al. (2021) further suggested that integrating
environmental and safety considerations in the early stages of
project design can significantly reduce onsite hazards.

2.6. Economic and Socioeconomic Factors

The economic constraints of construction projects are another
factor that affects safety outcomes. Jeong et al. (2017) found
that financial pressure on contractors often leads to cost-cutting
measures, which can negatively affect safety practices.
Workers may be pressured to take shortcuts to meet deadlines,
and safety equipment or training may be compromised in favor
of reducing costs.

Economic factors also intersect with the social and
psychological wellbeing of construction workers. Nolan et al.
(2016) examined the relationship between socioeconomic
factors (e.g., job insecurity, low wages) and construction site
accidents. They found that workers under financial stress were
more likely to take risks or overlook safety protocols.
Moreover, socioeconomic disparities may contribute to higher
accident rates among temporary or low-wage workers, who
often lack the same safety training and benefits as permanent
staff.

2.7. Cultural Influences on Safety

The safety culture within an organization is strongly influenced
by the broader organizational and national culture. Zohar
(2014) emphasized that a positive safety culture, where safety
is embedded in organizational values, helps reduce accidents.
The role of leadership in fostering this culture is crucial—
leaders who actively participate in safety activities and
promote open communication around safety issues tend to see
fewer accidents. Additionally, Kines et al. (2011) argued that
cultural differences across countries also affect safety
practices. In countries where there is a strong tradition of
collective responsibility and cooperation, safety outcomes tend
to be better.

2.8. Risk Assessment and Safety Planning

Risk assessment is a fundamental aspect of safety management
in construction projects. Choudhry et al. (2007) highlighted
that proactive safety planning and regular risk assessments are
essential for identifying hazards before they lead to accidents.
The study emphasized the need for a systematic approach to
identifying risks based on the complexity of the tasks, site
conditions, and the skills of workers. Furthermore, Sengupta et
al. (2020) noted that incorporating safety audits and continual
monitoring of safety plans throughout the project lifecycle
significantly reduces the likelihood of accidents.



A number of studies have been carried out to determine the
causes of delay and cost overruns in construction projects.
Morris and Hough (1987), Gaspar and Leite (1989), Arvan and
Leite (1990), and Ganuza (2007) attribute cost overruns to
technical constraints. According to their studies, due to
imperfect estimation techniques and the lack of data, the
estimated and the actual project costs turn out to be different.
Morris (1990 and 2003), Dalvi (1997), Thomas (2000),
Sriraman (2003), Thomsen (2006), Jonston and Santillo
(2007), Chakrabarti (2008), and Raghuram (2009) are some of
the people who have done their study on public sector projects
in India. According to their studies, delays in land acquisition,
shifting of utilities, environmental and inter-ministerial
clearances are the major causes behind time and cost overruns
in India. In addition to this shortage of funds, litigations over
land acquisition and contractual disputes are also some of the
causes for time and cost overruns.

S. C. Tandale and Mohan M. Kumaraswamy (1997) explained
“A comparative study of cost and time overruns in Indian
construction projects”. They concluded that poor site
management, unforeseen site conditions, poor supervision lead
to delay of a project and subsequently lead to cost overruns.
The relationship between success on site and 'strong'
management teams underlines the need for effective site
management and supervision by contractor’s and consultants.
They found that there was a difference in perceptions as to
causes of delays and cost overruns by different groups of
participants in building and civil engineering works.

Akinci & Fischer (1998) according to them even a marginal
cost overburden can sweep away the profit of a job, and
continuous cost overburdens in most of the projects of a firm
can lead to bankruptcy. Projects can be delivered within the
budget but that requires a good starting estimate, project
management discipline and an awareness of factors that can
cause cost escalation.

Dr. A. W. Dhawale (et al 2000) studied “Construction delay: a
quantitative analysis”. He concluded that, time and cost
overrun in construction is a critical function in public projects
construction. They also found that the main causes for time and
cost overruns are related to designers, user changes, site
conditions, weather, late deliveries and increase in quantity.
Chalabi and Camp (2004)found that delays and cost overruns
of construction projects occur entirely in the very early stages
of the project i.e. during the planning stages of project
development. The project owners may be responsible for the
time overrun when delays, suspensions or interruptions to all
or part of the work are caused by an act or failure to act by the
owner resulting from breaches of owner’s obligations, stated
or implied in the contract. These include the failure of the
owner or his representative to provide the contractor with
relevant information, details etc. for which the contractor has
specifically requested in writing.

Chan, et al. (2004) created a framework after a review of more
than 43 articles, which were found in seven major management
journals. They considered that project success depends on
different factors, such as “project-related factors, project
procedures, project management actions, human-related
factors and external 16 environment.” For instance, the
framework would help to select the members of the team
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identifying the level of development that team members need
to have for a good performance in the project.

3. METHODOLOGY

The following flowchart Figure 1 indicates methodology
adopted for the project

Review of hiterature

{

Data collection from suitable zite

|

Detail study on Environmentz|, Health,
and Safety management system

l

Fisk Azsessment are framed baszed
on Observations from Site

|

Implementation of Proactive EHS
MManagement Syztem

|

Questionnaire Analysis

|

FRecommendations and
Suggestive heasures

Figure 1. Flow chart of methodology

4. RESULTS AND DISCUSSION

The questionnaire survey was designed primarily to fetch info
from website engineers, project managers, health and safety
managers and similar personnel. These personnel were chosen
as a result of {they area unit they’re} to blame for health and
safety performance within the housing industry and are most
knowledgeable on problems regarding health and safety
performance. The form consisted of multiple alternative
queries. within the form, contractors were asked to estimate
what quantity their organizations takes care on health and
safety measures and to estimate the full advantages increased
to their organization as a results of the actions taken to forestall
accidents. To encourage a decent response, the questionnaires



were mail-clad out with a signed missive to numerous firms of
varied levels (small scale, medium sclae, giant scale
companies).

A total of fifteen questionnaires were received from the target
sample. From the results of the survey, thirty three (42%)
painted response from little contractors, followed by twenty
five (approximately 31%) giant contractors, and twenty one
medium contractors (approximately 27%). the information
assortment was conducted from Feb one, 2015 to March
one,2015 was followed by information analyses. the
information Analysis is completed through SPSS package.
Major firms area unit contacted like L&T Construction, M+W
Group, Hex ware Construction, ETA Construction, Sapthagiri
developers, Rifsu bulders,Iconbuilders and few additional
builders were contacted to gather the responses.

SPSS provides facilities for analyzing and displaying info
employing a style of techniques. Few things which will be
enclosed during this section area unit analysis of measurement
Instruments, Sample Size and choice, analysis of Mean, turn
out Bar Charts.

Health connected questionnaires are framed and analyzed in
SPSS package and corresponding mean values area unit shown
in Table 1 and bar charts in Figure 2.

Table 1. Mean values for Health related questioners

Health Belated Questioner Mean Priorty

Is medical test conducted for 1.83 Priority 1

workers frequently

Are the wash basins provided 1.78 Priority 2

with hot and cold mnning

water

Are the wash basins laree 1.71 Prionty 3

enough to wash up to elbow

Are  the toilets readily 1.50 Friority 4

available znd kept

clean

Descriptive Statistics
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Statistics

Figure 2. Mean values for Health Related Questioners
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5. CONCLUSION

The information obtained from this study may be helpful to
several construction firms , partcularly for firms wherever
construction safety awrness is not high. The findings might
offer helpful informations to project managers and safety
practitioners in creating their sites safer. Based on the survey
conducted the below observations and points has been finished
with sure enhancements. Based on the results it appears that
the businesses have to be compelled to focus additional on
formal coaching programmes relating to safety and health
practices to attenuate construction accidents.
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