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ABSTRACT  

The construction industry plays an important role in the economic development of a country. The research has 
shown that this field is highly hazardous as frequent accidents and health-related problems occurred. The main 
objective of this paper is to identify the elements of safety factors and their impact on the implementation of effective 
safety management system (SMS) in the construction industry of Khulna city Bangladesh. The study was conducted 
by questionnaire survey to the various stockholders relevant to the construction industry. From the survey results, it 
was found that Safety training, Safety awareness and Safety motivation has high impact on the successful 
implementation of safety management system (SMS). It was suggested that the Government agencies, Client, 
Architects, Engineer & Contractor to act proactively to implement the safety management system efficiently in order 
to avoid safety hazard in the construction site. 
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1. INTRODUCTION 

Safety management systems (SMS) are introduced into the construction industry as a formal system of managing 
site safety. Contractors are expected to manage site safety through formal safety management system (SMS) (Teo 
and Ling, 2006). Based on the standards practice many countries established national safety management system for 
that country. The factors that contribute to establishing a standard safety management system depends on the 
requirements of that country. It has found that personal factor is the most influencing factors  for determining the 
success of safety management system and safety awareness also another prominent sub-factor for that (Ismail et al., 
2012). Research has shown that construction sector facing  some serious problem in  adoption of safety practice on 
site  which is ignorance of safety practice, short of financial allocation, lack of awareness and language barrier 
(Keng and Razak, 2014). Sustainable development cannot be considered  without  implementation of workplace 
safety and health improvement measures (Jilcha and Kitaw, 2017). All stakeholders must take the responsibility for 
identifying the risks associated  with construction industry and take necessary preventive actions to avoid them with 
proper safety policy (Ai Lin Teo and Yean Yng Ling, 2006). Lack of adequate resources to the Government 
institutions who are responsible for enforcement of occupational and safety regulations hinders the implementation 
of safety management system among construction industries (Kheni et al., 2008).There has a link between safety 
management and sustainable development and that is why the construction industry has been intensifying efforts 
towards finding a reasonable and efficient safety management system geared towards achieving sustainable 
construction (Okoye and Okolie, 2013). 

Even though some researches have been conducted on the occupational health and safety (OHS) issues in the 
context of Bangladesh (Bhuiyan and Haq, 2008; Jamal, 2015), however, there has no research has been conducted 
on the particular safety management system (SMS) in the context of Khulna city of Bangladesh. Therefore, the 
purpose of this paper is to assess the present status of SMS adaptation as well as identify the factors that influence 
the implementation of effective safety management system (SMS) in the context of Khulna city. 

2. SAFETY MANAGEMENT SYSTEM 

Safety management system does not imply only input of labor hours, money, and other resources but also firm can 
avoid site safety hazard, and that will prevent losses of time, properties, and lives. According to Singapore code of 
practice CP79, there are 14 main elements of safety management system which is given below: 

 Safety policy, 
  Safe work practices, 
  Safety training, 
  Group meetings, 
  Incident investigation and analysis, 
  In-house safety rules and regulations, 
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  Safety promotion, 
  Evaluation, selection and control of sub-contractors, 
  Safety inspections, 
  Maintenance regime for all machinery and equipment, 
  Hazard analysis, 
  Movement control and use of hazardous substances and chemicals, 
  Emergency preparedness, 
  Occupational health and safety programmes. 

Each element provides specific guidelines on how construction firms should organize and manage their sites to 
ensure the safety of their personnel and the public.  

3. CONSTRUCTION SITE SAFETY IN BANGLADESH 

Construction sector plays a significant role in the development and economic growth of Bangladesh. However, the 
safety issues, especially in the construction sector of Bangladesh, are grossly neglected because of lack of proper 
implementation of safety measures. According to OSHE survey, a total of 1211 people died and 1418 injured in 
Bangladesh since 2005 while involved in some type of construction activity (Jamal, 2015). The construction law of 
Bangladesh, however, does not set out principles of safety management in relation to construction - instead, it sets 
out discrete and specific actions that developers or employers should undertake to avoid a particular hazard. 
However, it is unlikely that the organization will be able to comply with these separate requirements unless the 
organization has in place a proper system of safety management. It was observed that occupational health and safety 
in the construction worksites of Bangladesh was significantly below a satisfactory level (Bhuiyan and Haq, 2008). 
Most of the construction project in Bangladesh still following traditional construction techniques which is too much 
labor intensive. Nevertheless, recently some developers in Bangladesh have started to implement modern 
construction techniques. It was noticed that construction works are ongoing without proper safety measures such as 
housekeeping, peripheral guardrail to prevent fall protection that has been represented in figure 1. It also observed 
from figure 2  that workers are working in a construction site without wearing personal protective equipment (PPE) 
such as safety boots, safety belts, safety helmet and safety gloves which is essential to avoid accident (Hamid et al., 
2008). 

 

Figure 1: Construction works on going without peripheral guardrail to prevent fall protection. 

4. RESEARCH METHODOLOGY 

In order to fulfill the requirement of these research two types of questionnaire survey was carried out. Firstly, a face-
to-face questionnaire cum interview and secondly an online based Likert Scale type of questionnaire survey was 
conducted with safety personnel in the Khulna city of Bangladesh. Construction safety personnel refer to individuals 
such as the safety directors, safety managers, safety officer and safety supervisors, who are responsible for the 
overall safety of the construction environment and/or organization. (Aksorn and Hadikusumo, 2008).  
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4.1 Face to Face Survey  

Face to face survey was conducted among twenty- five numbers of construction safety personnel in the Khulna city 
of Bangladesh where the pattern of survey question was Yes, No and No comment. Yes indicates that the 
respondent's site/firm currently practicing the asking element of SMS, No indicating that the respondent site/firm 
currently was not practicing the asking element of SMS and No comment means the respondent's did not respond to 
the question at all. This survey was covered ten elements of SMS. Finally, frequency analysis on the survey was 
done by SPSS software and the statistics have been represented in Table 1 and 2. 

 

Figure 2: Workers working without personal protective equipments (PPE). 

Table 1: Statistics of the face to face survey on the elements of SMS 

   
Safety 
policy 

Statistics Emergency 
support and 

safety measuring 
Devices 

Education 
and training 

Safety 
auditing 

Safety 
meeting 

Site safety 
organization 

N Valid 25 25 25 25 25 25 
 Missing 0 0 0 0 0 0 

Mean 1.88 1.88 2.00 1.84 2.16 2.00 
Std. Deviation .726 .726 .764 .624 .688 .645 
Variance .527 .527 .583 .390 .473 .417 
Range 2 2 2 2 2 2 

Table 2: Statistics of the face to face survey on the elements of SMS 

  Statistics Personal 
protective 
equipment 

Fall 
protection 

system 

Safety 
promotions 

Others safety 
practices 

N Valid 25 25 25 25 
 Missing 0 0 0 0 

Mean 1.92 1.92 2.16 1.96 
Std. Deviation .702 .702 .746 .611 

Variance .493 .493 .557 .373 
Range 2 2 2 2 

 
4.2 Online Survey 
 

The Likert scale based online survey was conducted on the title "Rating the factors according to their Impact on 
successful Implementation of Safety Management System (SMS)in Khulna City, Bangladesh''. Twenty numbers of 
respondent took part in the online survey. The impact was scaled from 1 to 5 where 5= Very high, 4= High, 3= 
Medium, 2= Low, 1= Very low and part of sample online survey question is presented in figure 3. Finally, 
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frequency analysis and ranking the factors on the basis of impact was done by SPSS software and the results are 
presented in table 3. 

 
 

Figure 3: Sample of online survey form. 

5.  RESULTS AND DISCUSSION 

The results of the first part of the survey which means face to face survey represented the present scenario of SMS 
adoption in Khulna city of Bangladesh. The survey results revealed that maximum 32 % of the survey sites/firms 
adopted safety policy (figure 4a) and minimum 16 % of the survey sites/firms adopted site safety organization 
(figure 4e). It also found that maximum 64% of the survey sites/firms were not practicing others safety policy such 
as machinery and equipment safety (figure 4i) and minimum 44 % of the survey sites/firms were not practicing site 
safety auditing (figure 4c). Likewise, maximum  36 % of participant did not respond at all on the question of safety 
promotion (figure 4h) and minimum 12 % of participant did not respond at all on the elements of safety meeting 
(figure 4d). The participants did not respond at all because they were not having much knowledge of that particular 
element of SMS. 

In addition, the results of the second part of the survey which means online survey is tabulated in table 3. From the 
survey results, it has been found that the highest ranking by all respondents was safety training and Safety awareness 
(mean value=4.00) which therefore considered as an extremely influential factor to the implementation of a safety 
management system (SMS) in the context of Khulna city. Safety motivation (mean value = 3.89) was ranked as the 
second most influential factor, whereas the third-ranked factor was management support (mean value = 3.79), 
fourth-ranked was safety policy (mean value = 3.53) and the fifth-ranked factor was safety responsibility (mean 
value = 3.41). Likewise, the lowest ranked factor was safety process factor (mean value = 2.29) 

Table 3: Ranking of the influencing factor for SMS implementation 

Safety Factor N Missing Std. Deviation Variance Mean Rank 

Safety Training 17 3 1.275 1.625 4 1 

Safety Awareness 18 2 1.372 1.882 4 1 

Safety Motivation 19 1 1.449 2.099 3.89 2 

Management Support 19 1 1.475 2.175 3.79 3 

Safety Policy 19 1 1.307 1.708 3.53 4 

Safety Responsibility 17 3 1.46 2.132 3.41 5 

Safety Controlling 17 3 1.272 1.618 3.35 6 

Personal Factors 18 2 1.555 2.418 3.22 7 

Safety Resources 18 2 1.295 1.676 3.17 8 

Codes and Standards 17 3 1.317 1.735 3.12 9 

Safety Organization 18 2 1.023 1.046 2.89 10 

Stakeholders Relationship 19 1 1.668 2.784 2.68 11 

Safety Process Factor 17 3 1.16 1.346 2.29 12 
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Figure 4: (a-j) Face to face survey results on the elements of SMS 
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6. CONCLUSIONS AND RECOMMENDATIONS 

In order to avoid the unexpected incident, a proper SMS have to ensure prior to resuming any site works. Safety in 
the construction sector of Khulna city is still not the much higher standard that could be followed as a model for 
accident-free construction, however, the situation is improving day by day. This research identified and ranked 13 
influencing factors of SMS implementation based on their degree of influence. It revealed that ‘‘Safety training’’ 
was the most influential and safety process was the lowest influential factor for SMS implementation in the 
construction industry of Khulna city. Finally, it can be recommended that active involvement of KDA, design for 
safety and proper application of equipment can be reduced site safety hazard as well as improve productivity. 
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