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Abstract— This paper presents a study in construction 

industry to improve the safety performance. The main 

objective of this study is to identify the critical success 

factors which are responsible for the implementation of 

safety management in construction projects. This study was 

carried out by conducting questionnaire survey among the 

contractors and clients of various construction projects, for 

testing their experience in safety management system. 

Questionnaire survey was analysed using SPSS software. 

The results of the study revealed that there are many safety 

problems in the construction industry, such as lack of 

knowledge about the necessity of earth connection for 

power tools and lack of knowledge about cables protect 

from mechanical damages. Furthermore, the study also 

proposes some recommendations for safety in construction 

industry. 
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I. INTRODUCTION 

Safety management is essential for the desired changes in 

construction industries. It helps employee to get basic 

knowledge about hazardous precautions to be taken, and use 

of tools and equipment for safety which is to achieve quality 

and profit in the construction project. Safety management 

has to prepare a safety manual for the organization. There 

are only two safety performance measures which are applied 

for the construction sector as a whole; a frequency measure 

and a severity measure .The frequency measure is based on 

the number of accidents. A severity measure is based on the 

number of lost days. To improve safety performance, initiate 

and maintain an organizational setup, safety department, 

committees and field procedures. Safety climate refers to 

observations of policies, procedures and practices relating to 

safety in the work place which is used to evaluate through 

determination of safety climate that would enhance safety 

culture and positively impact safety performance on 

construction sites. 

II. LITERATURE SURVEY 

Prioritizing and valuing safety is to increase safety 

performance and decrease employee injuries. An individual 

safety behavior influences and transfers positive safety 

performance termed as effective way. 

Safety would improve safety culture and give 

positive impact on safety performance on construction 

projects. A safety climate questionnaire survey was 

conducted on the construction sites of a leading construction 

company and its subcontractors. Based on survey, two 

principal components were established management 

commitment, employee involvement and inappropriate 

safety procedure and work practices. 

Chen McCabe Hyatt et al. (2017) said that the 

construction industry has hit a level as far as safety 

performance. Safety atmosphere might be topographically 

touchy, in this way it is important to look at how the build of 

safety atmosphere is characterized and used to enhance 

safety execution in various regions. These discoveries 

feature the part of authoritative factors and in addition 

singular factors in influencing singular safety execution and 

mental well-being. Construction associations need to screen 

workers' safety execution as well as their mental prosperity, 

advancing a positive safety atmosphere. 

Edward et.al., (1996) had done safely related 

research, which tends to be more qualitative in nature, 

addressing “what” factors are important for success as 

opposed to “how much” is appropriate to achieve successful 

safety outcomes. 

Khan Suguna Raghunath et al. (2015) expected to 

furnish the respondents with fundamental data expected to 

better deal with the safety management in construction 

projects. Furthermore bringing in safety approach and 

measures, safety association, safety preparing, examining 

dangerous conditions, personal protection program, plant 

and equipment, safety advancement and management 

behavior additionally help in guaranteeing safety at 

construction sites. 

Khan Suguna Raghunath et al. (2015) presents an 

investigation in construction industry to enhance the safety 

execution. The primary goal of this investigation is to 

distinguish the basic achievement factors which are in 

charge of the execution of safety management in 

construction ventures. The aftereffects of the examination 

uncovered that there are numerous safety issues in the 

construction industry, for example, absence of information 

about the need of earth association for control apparatuses 

and absence of learning about links shield from mechanical 

harms. Moreover, the investigation likewise proposes a few 

suggestions for safety in construction industry. 

Kumar and Bansal, (2012) conclude in their project 

that while completing high quality work within specified 

time and cost, safety of workers requires a significant 

attention. The paper sensitizes construction professionals 

regarding the importance of safety aspects and their 

consequences. The review suggests that there is a lack of 

responsive tools and resources to assist designers in 

addressing construction safety. Unsafe acts, unsafe 

conditions, and failure of management to anticipate 

hazardous situations are the main causes of accidents. 

Mohammed Shamsul Bakri et al. (2017) identified 

that safety management is related with the arrangements, 

targets, techniques, strategies, parts and capacities that go 

for controlling peril and hazard in socio-specialized systems. 

The mindfulness and impression of workers toward safety, 

wellbeing and their workplace are essential perspective to 

upgrade the building construction to the better condition to 

the workers. Knowledge or attention to safety management 

framework is an imperative thought to viable safety 
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management framework on location as high safety and 

wellbeing execution could enhance the association picture 

through less mishap, less truants of workers from work, less 

doctor's visit expenses, etc., 

Subramani Lordsonmillar et al. (2014) described 

that the Indian society and economy have suffered human 

and financial misfortunes because of the poor safety record 

in the construction matter. The workplaces in construction 

exercises are by and large more risky, than different 

ventures because of the utilization of substantial hardware, 

unsafe devices, and dangerous materials, all of which 

increment the potential for genuine mishaps and wounds. In 

this way, it is apparent that an engaged devotion inwards 

safety is required from construction at all levels. 

SunindijoZou et al. (2013) demonstrated that in 

construction projects, the management team needs to 

conceptualize the management of safety with a specific end 

goal to encourage a strong safety culture. Factor analysis of 

the gathered data discovered two components of conceptual 

expertise important to construction safety: visioning, and 

perusing and integration. This can be achieved by 

considering various project aspects which may impact the 

improvement of project schedule and budget; learning 

various contractual agreements and their impacts on the 

projects; understanding the stages, procedures, and activities 

in construction projects from initiation to completion; and 

improving based on a project system perspective. 

Wilson and Koehn, (2000) suggested that safety 

practices vary with construction sites. All construction sites 

have unique aspects of safety to be considered. Larger 

construction projects are better organized to manage safety 

aspects. The larger construction firms have one person 

responsible for keeping the team members informed about 

possible safety problems. Small to medium firms do not 

have an adequate safety program or person to oversee safety 

criteria. Implementation of their safety management is with 

project superintendent. 

III. METHODOLOGY 

 
Fig. 1: Methodology 

IV. OBJECTIVES 

To collect information the designed questionnaire sent to 

construction-related professionals as a list of questions. A 

large size of information (usually quantitative) collected 

from people quickly, this could be mentioned as the main 

advantage of the questionnaire. Through the questionnaire, 

the mind of professional people about issues can be 

developed and analyzed. The responses were not 

instantaneous; respondents could answer freely when they 

had time and were not afraid to express their honest views. 

Survey should include the following steps: 

Step 1 : Establish the aims and objectives of the project  

Step 2 : Determine the sample 

Step 3 : Choose survey methodology 

Step 4 : Create the questionnaire 

Step 5 : Pre-test the questionnaire, if practical 

Step 6 : Conduct the survey 

Step 7 : Analyse the data 

V. QUESTIONNAIRE DESIGN 

The study adopted questionnaire survey as a method to 

identify the underlying factors affecting the safety in 

construction projects. Survey through questionnaires was 

found effective because of the relative case of obtaining 

standard data appropriate for achieving the objectives of this 

study. Based on the literature cited, various factors were 

selected. The study was conducted by developing a 

questionnaire and collecting the responses from construction 

firms. Questionnaires were framed for the survey based on 

identifying the critical factors. 

The questionnaire were prepared and sent to two 

main individuals responsible for the project (Contractor and 

Client) and the effect of each factor has been evaluated by 

adopting a five-point likert scale of 1 to 5. These numerical 

values are assigned to the respondents’ rating: ‘1 = Strongly 

Agree; 2 = Agree; 3 = Neutral; 4 = Disagree; and 5 = 

Strongly Disagree; In this paper, factor analysis was used to 

identify the critical success factor for safety management in 

construction industry. 

The Statistical Package for Social Science (SPSS) 

was utilized to conduct factor analysis. The direct personal 

interview method and online filling using Google forms are 

used for filling the questionnaire and collecting the data. 

The survey has been conducted at all the levels and types of 

construction projects. The various levels of projects are huge 

level, medium level and low level which are considered 

based on total construction cost and size of the project. The 

questionnaires are distributed to the construction firms and 

the data are collected by means of direct interview method 

.Then the collected data are analyzed by means of manual 

method as well as using software method. The analysis has 

been done by 3approaches. They are Relative Important 

Index, Average Index, and Reliability Test. 

VI. ANALYSIS AND RESULTS 

The data analysis will be done after the data collection is 

finished. All the data collected from the questionnaires will 

be analyzed and then summarized to obtain the appropriate 

and suitable result of the safety management in construction 

Conclusions

Data Analysis and Results

Data Collection by Questionnaire Survey Method

Questionnaire Design

Literature Review

Introduction
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project. Data analysis is actually an approach to de-

synthesize the data collected. It is a method of putting 

together facts and figures to solve problems and a systematic 

process of utilizing data to come up with the answer to the 

question. The analysis of the survey is done by the Relative 

Importance Index (RII), Average Index Formula and 

Cronbach’s Alpha (using SPSS Software) method. The 

scores were then transformed to importance indices based 

on the following formula. 

A. Relative Importance Index 

The data which is collected has been processed for carrying 

out analysis. The collect raw data of the questionnaire 

survey are entered into an Excel spreadsheet and SPSS 

(PASW) ver.18 program to analyze the data. The relative 

Importance Index (RII) is calculated to get the rank of the 

factors and the importance of safety in construction project. 

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 𝐼𝑛𝑑𝑒𝑥 =  
∑ 𝑤

𝐴𝑁
 

Where, 

w - is the weighting given to each factor by the respondents, 

ranging from 1 to 5, 

A - is the highest weight 

N - is the total number of samples. 

Rank Factor RII 

1 Labour turnover rates 0.92 

2 Compliance with safety legislation 0.87 

3 Safety incentives and penalties 0.83 

4 Workers’s attitude towards safety 0.83 

5 Safety inspections 0.83 

6 Safety training 0.80 

7 Availability of safety equipment 0.80 

8 Safety meeting 0.80 

Table. 1: Factors Affecting Improper Safety Management 

Implementation 

The respondents rank the first factor affecting of improper 

safety management in construction is labor turnover rates, 

with a relative importance index of 0.92. It indicates that 

labor turnover rates play a very important role in safety 

management in construction. 

          “Compliance with safety legislation‟ is graded the 

second, with a relative importance index of 0.87. The results 

are a clear indication of poor enforcement of the legislation 

and poor obedience by construction team project. 

          The respondent grade safety incentives and penalties, 

workers‟ attitude towards safety and safety inspections is 

ranked the third, fourth and fifth respectively, with a relative 

importance index of 0.83. As for the rest of the factors it is 

ranked the sixth, seventh, eighth with a relative importance 

index of 0.80. 

B. Average Index Formula 

The analysis was based on the qualitative measurement or 

ranking system. Rating for the questionnaire is 1 – Totally 

Disagree, 2 – Disagree, 3 – Moderately, 4 – Agree, 5 – 

Totally Agree. 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐼𝑛𝑑𝑒𝑥(𝐴𝐼) =  
∑ 𝛽 ∙ 𝑛

𝑁
 

Where, 

𝛽 - is the weighting given to each factor by the respondents 

n - is frequency of respondents 

N - is total number of respondents 

Rank 
Current Practices of Safety 

Management 

Average 

Index 

1 
A safety and health officer is      

employed to ensure the safety of the site 
4.56 

2 
Any accident is notified to the nearest 

Department of Safety and Health 
4.44 

3 

All hoisting machinery such as mobile 

crane possessed a valid certificate of 

fitness from the Department of 

Occupational         Safety and Health. 

4.33 

4 
Safety signboards at workplace is put at 

the construction site 
4.22 

5 
Job safety/ hazard analysis (JSA/JHA) is 

practiced at construction site. 
4.22 

6 
The formwork braces and other supports 

is inspected by the designated person 
4.22 

7 
Scaffold is erected and dismantled under 

supervision of a designated person 
4.22 

8 
The worker wear proper PPE at the 

construction site 
4.11 

9 Safety tool box is conducted daily 4.00 

10 HSE policy is published to all worker 4.00 

11 
DOSH guideline is briefed to all 

employee 
3.78 

12 
Safety awareness campaign is 

conducted by the company 
3.67 

13 
Emergency response plan is used at the 

site 
3.56 

14 
Safety Management System (SMS) is 

established by the company 
3.44 

Table. 2:  Current Practices of Safety Management in 

construction 

Current Practice of Construction Safety Management at the 

construction site 

Based on the questionnaire, site visit performed and 

informal conversations with the engineer, the author have 

gathered several data. By comparing those findings, several 

conclusions can be made in order to comment about the 

currents practice of construction safety management at the 

project site. Firstly is the role of safety and health officer. 

Based on the survey, existence of safety officer is ranked as 

no 1. This shows that, the company employed safety and 

health officer for this project. On the other hand, based on 

the conversation with site engineer, the safety officer at the 

site has no competency in the safety. This is because in 

order to become a competent safety and health officer, the 

person should attain Green Book Training. This was not 

implemented by the company. One of the factors is due to 

cost and salary of paying the safety supervisor. 

C. Cronbach’s Alpha using SPSS Software 

Cronbach’s alpha measures a set of value or items into a 

single or as a group of individuals. In such cases, we ask a 

series of questions and combine the answers into a single 

numerical value. 

          It is used to measure reliability. The value doesn’t 

indicate that as a single dimension, if a cronbach’s alpha 

value is high Additional analyses to be performed to identify 
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the dimensionality. Exploratory factor analysis is one 

method of checking dimensionality. Cronbach’s alpha can 

be written as a function of the number of test items and the 

average inter-correlation among the items. 

Cronbach’s 

alpha 

Cronbach’s alpha Based 

on Standardized Items 

No of 

Items 

0.911 0.895 52 

Table. 3: Reliability Analysis 

VII. CONCLUSION 

Generally, the work environments in construction activities 

are more hazardous, than other industries due to the use of 

heavy equipment, dangerous tools, and hazardous materials, 

all of which increase the potential for serious accidents and 

injuries. From the case studies and also from the surveys 

taken from the engineers and contractors , the result of 

various tests would analysis the level of safety .the basic 

levels of safety is most important for all construction 

industries and the factors which are associated with safety 

namely access roads suitable for the movement of plants and 

vehicles ,first aid center at site, proper arrangement for 

regular collection and disposal of waste material, stacks 

protected from collapse , material protected from weather 

and rain, proper arrangement for regular collection and 

disposal of waste material, adequate water supply for 

sanitation workers, wearing suitable hand gloves while 

handling rough object ,chemicals etc...,employees given 

specialized training where needed first aid center at site 

safety ,material displayed on the site everyone aware of the 

content of safety policy competent safety professional 

available at site. From that I conclude, the basic safety 

measures are needed for all types of construction. From the 

case study, the result gives few safety suggestions for any 

types of construction are awareness of workers, commitment 

of top management and the allocation of safety materials. 
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