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ABSTRACT 

The construction industry experiences high injury and fatality rates and is far from 

achieving a zero-injury goal. Effective safety management is one of the serious problems in 

the construction industry worldwide, especially in large-scale construction projects. Thus, 

effective safety management systems are critical to ongoing efforts to improve safety. An 

appropriate definition of safety management systems is required, and the elements included in 

a safety management system should be identified to be used by practitioners to improve safety. 

There have been significant reductions in the number and the rate of injury over the last 20 

years. Nevertheless, construction remains as one of the high risk industry. The purpose of this 

study is to examine safety management in the Indian construction industry, as well as to 

highlight the importance of construction safety management. The industry has contributed 

significantly to the economic growth of the country. However, when construction safety 

management is not implemented systematically, accidents will happen and this can affect the 

economic growth of the country. This study emphasises the safety management in construction 

project as one of the important elements to project performance and success. The study 

highlights on awareness and the factors that lead to the safety cases in construction. 
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INTRODUCTION 

A variety of safety management systems have been introduced by researchers and 

organizations. Most have been developed based on the root causes of injuries and fatalities 

within organizations. This review paper gives an overview of different safety management 

systems in various fields to identify the similarities and differences in these systems. The aim 

of this review is to demonstrate the state-of-the art research on a variety of safety management 

systems and related methods of measurement. This paper also provides background studies of 

developing safety management systems. The primary contribution of this review to the body 

of knowledge is providing insights into existing safety management systems and their critical 

elements with appropriate methods of safety performance measurement, which can enable 

owners, contractors, and decision makers to choose and implement elements. 

 

The construction industry is one of the most hazardous industries (Edwards & 

Nicholas, 2002). Despite the significant improvement since the Occupational Safety and 

Health Act of 1970, workers still experience high injury and fatality rates in comparison to 

other industries (Bureau of Labor Statistics, 2011). According to the Bureau of Labor Statistics 

(BLS), in 2012 alone, the construction industry experienced 856 fatalities, and accounted for 

19% of all fatalities among all industries (BLS, 2013). 

 

Construction sites are usually unsafe and complex to the workers and environment. It 

is considered as the most dangerous workplace due to high number and frequency of 

accidents. Therefore, construction safety is one of the important issue in the construction 

industry worldwide. This is because of the involvement of many workers, modern methods of 

construction, many large and heavy plants, a great amount of materials and equipment used, 

complex construction operation, multi-interface, and various disciplinary aspects of its project 

workforce. All these criteria lead to the higher accident rate at the construction projects. The 
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accidents include those that result from falling from height, collision, collapse and electric 

shock, amongst which falling from height and collisions are the most prevalent.  

Construction safety pose a challenge for researchers and practitioners. In India both the 

society and economy have suffered human and financial losses as a result of the poor safety 

performance in the construction industry. Reports lights that occupational accidents lead to 

highest number of death. 

 

REVIEW OF LITERATURE 

Effective safety management in construction projects is a core consideration for all 

types of organizations that are accountable for protecting and optimizing the efficiency of 

human resources. In regard to construction, ensuring workplace safety is not an easy task. 

Occupational accidents in the construction industry will give impact to economic and social 

issues in organizations, as well as countries.  

 

According to Abdul Rahim the development of construction industry has been plagued 

by the accidents or injuries that are frequently occurred. It is estimated that there are around 

60,000 construction fatalities occurred worldwide each year, which equates to one accident 

happens every nine minutes. Among all industries in the world, construction has the highest 

rate of accidents, including deaths and disabling injuries. 

 

Changes ways have been made to minimize this problem, but the outputs are far from 

satisfactory as construction accidents continue to dominate. Despite various programs 

implemented by government authorities at a national level and the initiatives of private 

companies, the number of construction accidents remains alarmingly high. It is evident that 

these efforts are not sufficient to minimize the occurrence of unsafe acts and unsafe conditions 

at construction sites.  

 

According to Edward, the safety legislation and policies have a great impact upon the 

safety level of a construction worksite. Legislation forms a framework in which health and 

safety is regulated and controlled. In this case, management have to follow the rules and 

regulations duly and punishments to be meted out to those who flout them. The identification 

of unsafe factors in the construction field mainly highlighted on the site layout, multi-

interface, safety screen and scaffolding, plant operation, and construction operation.  

 

The identification processes are based on type of work conducted at the sites, which 

integrates the safety risks. By walking through the site and inspecting all the workers work, the 

managers can identify the potential hazard factors by themselves. 

 

STATEMENT OF THE PROBLEM  

Effective safety management on project sites is of utmost importance due to the nature 

of the construction industry. Even though, it is usually not as top priority in a market-driven 

society where the main focus is completing projects at the specific quality with minimum time 

and cost. Thus, safety issues are considered only after an accident occurs at a construction site. 

Therefore, proper effective safety management in construction is of utmost importance. The 

factors affecting construction safety performance were explored through a questionnaire 

survey responded by people who involve in construction projects. 

 

 

OBJECTIVES OF THE STUDY  

 To study the safety issues that happen in construction projects 

 To identify variables that significantly affects construction safety 
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SCOPE OF THE STUDY 

 Safety policy at construction projects 

 Factors that lead to safety cases 

 Methods applied to reduce the frequency of accidents at construction sites 
 

 

NEED FOR SAFETY MANAGEMENT 

The use of safety management systems has been more common in last three decades. 

Researchers have investigated root causes of accidents on a variety of construction sites 

(Hinze et al. 1998; Abdelhamid and Everett 200). Some have cited designers, construction 

managers, and owner’s role in safety (Suraji et al. 2001; Huang and Hinze 2006; Wilson and 

Kohen 2000; Toole 2002). Based on the literature review, the first step toward a safety 

management system was to investigate and find the variables related to injuries and fatalities. 

Researchers have tried not to find just any correlation, but the right causation between the 

incidents and the variables that have caused those injuries or fatalities. Shannon et al. (1992) 

investigated 1,032 industrial firms in Ontario (firms with more than 50 workers) based on the 

lost-time of the firms during two years. Likewise, Habeck et al. (1991) investigated industrial 

firms in Michigan (firms with more than 50 workers) based on the factor analysis method. 

Similarly, Hunt et al. (1993) analyzed Michigan firms (firms with more than 100 workers) 

based on the factor analysis method. Shannon et al. (1997) reviewed and analyzed multiple 

previous studies (Shannon et al. 1992; Tuohy and Simard 1993; Habeck et al. 1998; Hunt et al. 

1993; Cohen et al. 1975; Shafai-Sahrai 1973; Shafai-Sahrai 1977; Chew 1988; Simard et al. 

1988; Marchand 1994; Mines 1983) on the relationship between organizational and workplace 

factors and injury rates. The paper will be divided into two parts; definitions and background 

of safety management systems and types of safety measurements that will be introduced later. 

  

DEFINITION OF SAFETY MANAGEMENT SYSTEM 

There is no consensus on the definition of safety management systems among 

organizations and agencies (Robson et al., 2007). According to the Safety Management 

International Collaboration Group, the definition of a safety management system is “a series of 

defined, organization-wide process that provides for effective risk-based decision-making 

related to your daily business” (SMIC, 2010). International Civil Aviation Organization 

(ICAO) has defined safety management systems as “systematic approach to managing safety, 

including the necessary organizational structures, accountabilities, policies and procedures” 

(ICAO, 2007). International Labor Organization (ILO, 2001) has defined safety management 

systems as “A set of interrelated or interacting elements to establish occupational safety and 

health policy and objectives, and to achieve those objectives. “ 

 

ELEMENTS OF SAFETY MANAGEMENT SYSTEMS IN DIFFERENT 

ORGANIZATIONS 
Each organization has its own definition and elements for implementing safety 

management systems. There is research that has drawn the elements of a safety management 

systems by comparing high and low accident companies (Smith et al. 1978; Eyssen et al. 1980; 

Haber et al. 1990; Zohar 1980). Other research has drawn elements associated with good 

safety performance based on cases studies of highly reliable organizations (Rochlin 1989; 

Roberts 1989). Many research projects have drawn elements of good safety management 

systems by an analysis of accidents (Hurst et al. 1991; McDonald et al. 1994; Powell et al. 

1971). Most of the safety management models have been developed by researchers. According 

to Hale et al. (1997), textbooks on safety management (Heinrich et al. 1980; Ridley 1994) 

mostly describe the existing guidelines and standards without presenting any model. It should 
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also be noted that, in the past, most studies on safety management have been done by 

researchers in the fields of psychology, engineering, and sociology (Vaughn 1997; Gehman 

2003; Shrivasta 1987; Perrow 1984). This could be a reason for having multiple definitions 

and approaches toward safety.  

 

According to Choudhry et al. (2007), the benefits of a safety management system in the 

construction industry are: 

1. Reducing the number of injuries to personnel and operatives in the workplace through 

the prevention and control of workplace hazards, 

2. Minimizing the risk of major accidents, 

3. Controlling workplace risks improve employee morale and enhance productivity, 

4. Minimizing production interruptions and reducing material and equipment damage, 

5. Reducing the cost of insurance as well as the cost of employee absences, 

6. Minimizing legal cost of accident litigation, fines, reducing expenditures on 

emergency supplies. and 

7. Reducing accident investigation time, supervisors’ time diverted, clerical efforts, and 

the loss of expertise and experiences” (Choudhry et al., 2007). 

 

Generally, safety management system elements consist of three main parts:  

1. Administrative management elements,  

2. Operational technical elements, and  

3. Cultural/behavioural elements.  

 
 

According to Overseas Territories Aviation Circular (OTAR), the broad component of 

a safety management systems is safety policy, which is a clear statement of the management’s 

propose, intention, and policies for continuous safety improvement at the organization level. 

 

OTAR has introduced six elements for its safety management system. The firs 

component of a safety management system is objective, which is planning for reaching the 

goals and proposed method, and can include vision and mission as well. The primary reason 

for making an objective is motivation for the whole organization. The other component is 

defining roles and responsibilities. For example, what is senior management’s role in defining 

safety and health staff, or assigning responsibilities to supervisor and superintendents? The 

next component of a safety management system is the identification of hazards, and includes 

initial hazard identification reports and safety assessment. The next element is risk assessment 

and mitigation that the methods of analyzing risks will be discussed and methods for 

mitigating risks will be decided. Another component is monitoring and evaluation that could 

be review, audit, or another method that could be applied for quality assurance. The last 

element of a safety management system is documentation, and states documenting all the 

safety management system processes like existing manuals, safety records, permit, and 

allowance or any other related thing that can be documented should be put on record (OTAR, 

2006). 

 

RESEARCH METHODOLOGY 

This research was conducted to establish effective safety management in construction 

project. It also will act as a benchmark to analyze the safety policy and the factors that lead to 

the safety accidents at construction sites. The research can be divided into preliminary study 

phase, data collection phase based on the questionnaire, data analysis phase and conclusion. A 

questionnaire was designed with the objective of determining the variables that affect safety 

management in construction. 
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Figure 1. Project Activities Flow Diagram 

 

RESULT AND DISCUSSION 

 

The pilot survey had been done with the professional engineers either in the academic, 

construction or consultancy industry. After obtaining and analysing the results of the pilot survey, 

logistical, technical and other issues or problems have been addressed. The questionnaire format was 

revised and the type of survey had been altered into a more suitable one. After the revision of the 

survey being made, the large-scale of the survey was executed. 

 

The questionnaires had been distributed to the project teams which base at Thanajvur area. It 

consists of the client, consultant, contractor and companies. Since this study is a qualitative study, 50 

feedbacks are sufficient enough.  

 

The questionnaire consists of two sections, General Information and Factors Affecting 

Effective Safety Management in Construction Project. Based on the Average Index and Relative 

Importance Index (RII) as shown in Table 1, the respondents rank the first factor affecting 

effective/improper safety management in construction is “Safety training and awareness”, with a 

relative importance index of 0.51 and average index of 3.52. It indicates that safety training and 

awareness play a very important role in safety management in construction projects. “Worker’s attitude 

towards safety‟ is graded the second with a relative importance index of 0.89 and average index of 

3.32. The results are a clear indication of poor worker’s attitude towards safety. The respondent grade 

availability of safety equipment, safety inspections and organization safety policy are ranked the third, 

fourth and fifth respectively, with a relative importance index of 0.75, 0.85 and 0.72. As for the rest of 

the factors it is ranked the sixth, seventh, eighth, ninth and labour turnover rates are graded as least 

factor which affecting effective/improper safety management in construction projects with a relative 

importance index of 0.39 and average index of 1.89. 
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Table 1. Factors Affecting Effective / Improper Safety Management using 

Statistical Package Social Science (SPSS) Software 

Factors Affecting Effective Safety 

Statistics 
Management in Construction Projects      

 N Mean  Std. Error Std. Dev. 

Organization safety policy 50 4.03  0.964 0.176 
      

Safety meeting 50 3.57  0.858 0.157 

Safety training and awareness   50 4.57  0.679 0.124 
      

Availability of safety equipment 

50 4.27 
 

0.740 

0.135 

 
  

      

Safety inspections 50 4.23  0.898 0.164 

Safety incentives and penalties 50 2.77  0.679 0.124 
      

Worker's attitude towards safety 

50 4.43 
 

0.679 

0.124 

 
  

      

Labour turnover rates 

50 2.97 
 

0.850 

0.155 

 
  

      

Compliances with safety legislation 

50 3.77 
 

1.040 

0.190 

 
  

      

Safety measuring devices 50 3.10  1.155 0.211 

 

CONCLUSION 

Construction worksites are one of the most high risk places due to the high safety cases 

reported at construction sites. This study investigates various ways that management may take 

into consideration to make their sites safer. This study analyzed all the variables that 

significantly will give effect to site safety. The results of this study are very important because 

the factors that affecting safety have been identified. Safety training and awareness, worker’s 

attitude towards safety, availability of safety equipment, safety inspections and organization 

safety policy are the top five most important factors affecting safety at construction sites. If 

these factors are addressed and monitored closely, safety cases at construction sites can be 

minimized. In conclusion, safety affects all levels of the construction organization from 

government, company management, supervisor, and worker. 
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