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A B S T R A C T 

 

The construction industry is one of the most significant industries that contribute greatly to achieving 

economic development. However, it is also considered one of the industries that is always exposed 

to a high risk of hazards in addition to being full of risky activities. Accidents that occurred in 

construction industries have caused many defects in project progress, for example, delays in 

completing the project, increasing project cost, reducing productivity, and creating negative 

impressions about the company. The major reason for the accidents is poor worker safety 

performance, with a host of contributing causes. For improving safety performance, the root causes 

of incidents that occur in construction as well as the factors influencing them must be studied. Health 

and safety issues are the main problem and concerns in the building industry. Though much 

development has been made in construction safety, the industry still lacks a lag behind most other 

industries in terms of safety. The aim of this paper is to provide a comprehensive review of the factors 

that could affect the safety performance of a construction site to reduce the frequency of accidents. 

 

 

 

1. INTRODUCTION 

 
The construction industry mainly contributes to the 

development process of countries, which leads to an 

increase in economic growth and consequently, increasing 

demands for construction activities (Nawi et al., 2017). 

Although its great importance in the economic development 

of countries, the building industry also leads to high death 

rates because of the high rate of accidents (Recarte Suazo & 

Jaselskis, 1993). 

The construction industry is recognized as the most 

dangerous industry as it is often accompanied by accidents.  

These accidents that occurred on building sites lead to many 

drawbacks in project performance, like delay in completing 

the project, increasing project cost, reducing productivity, 

and creating passive perceptions of the organization. Thus, 

it is important for the worker to make sure that safety and 

health are taken care of in the workplace to avoid accidents 

(Abas et al., 2020). 

Health and safety issues are extremely significant in all 

industries and particularly in the building industry. 

Although the construction industry always faces changes 

like adapting new methods and new equipment’s as well as 

new machinery, however, it is always running into safety 

issues, including deaths. Therefore, health and safety  

 

 
problems are always considered important in the 

construction industry, particularly the problems regarding 

poor safety performance like injuries and health diseases 

(Prasad & Reghunath, 2011). 

The remainder of the paper is organized as: in Section 2 

the methodology of the study is presented. Information 

about construction safety management is given in Section 3.  

Brief information about accidents causes is illustrated in 

Section 4. Factors affecting safety performance in a 

construction site is given in Section 5. Finally, the 

conclusion is presented in Section 6. 

 

 

2. METHODOLOGY 

 
This paper is a review study for the topic of “Factors 

affecting safety performance at construction projects”. 

Scopus and Google Scholar databases were the major 

sources for collecting data, as two of the most popular and 

largest online sources, for high-quality results on the various 

factors that may impact safety performance in 

constructions, keywords such as “safety performance”, 

“factors influencing safety performance”, or “construction 

site” were used. 
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3. CONSTRUCTION SAFETY 

MANAGEMENT 

 
Safety Management is a process to monitor the policies, 

procedures and safety practices at the building site (Wilson 

& Koehn, 2000). Also, Cheng et al., (2004), stated that it is 

a dynamic operation that involves little or large 

modifications applied to site operations to fulfil the required 

aims without facing unforeseen difficulties to normal 

business. In addition, safety must be included at every level 

of the firm and every party in an inter-organizational 

enterprise. Construction management has to take into 

account the safety culture and the safety climate as 

important aspects to be taken care of Flin et al. (2000). 

 

3.1. Benefits of safety and health in the construction 

industry 

 

In general, there are several benefits for safety and 

health across all industries, and especially in the 

construction one. The important benefits of safety and 

health are illustrated in Fig. 1. 

 

 
Fig. 1. Benefits of safety and health 

 

3.2. Safety performance of the construction industry 

 

In general, negative indicators are often relied on to 

assess safety performance like the number of accidents, 

days lost, injuries rate, and accident cost. The significance 

of safety performance assessment lies in measuring the 

efficiency of contracting companies' management in 

preventing accidents by identifying safety goals and 

purposes (Permana, 2007). In case the project faces high 

accidents rates, the contractor in question can develop a bad 

reputation, even though the organization size contributes to 

the safety performance of the building contractors (Lin & 

Mills, 2001). Hence, contractors are obligated to preserve 

their health and safety reputation through preserving safety 

performance. 

Hinze and Parker (1978) indicated that there is a 

compatibility between safety performance and high 

productivity, and it's important not to sacrifice safety to 

increase productivity. Further, good safety performance 

relates to the manner of management and putting too much 

stress on workers by any means leads to an increase in injury 

rates. Crew productivity might be negatively affected by a 

worker’s injury. For example, a crew who works near an 

accident will likely work less productively due to the injury. 

At first, this crew may easily stop operating to monitor 

activities near the injury. The work crew might be less 

productive due to a discussion with co-workers about the 

accident. 

 

3.3. Safety evaluation methods 

 

According to the work done by Priyadarshani et al. 

(2013), Safety Evaluation Methods are illustrated in Table 

1. 

 

Table 1. Safety evaluation methods 

Safety evaluation 

method 

Description 

Applying the 

concept of 

profiling 

This method works by improving 

corporate safety performance standards in 

a number of categories that customers' 

project directors consider important. Then 

companies are compared based on these 

categories, and then a profile is developed. 

Perform a safety 

audit for an overall 

review of the 

company's safety 

program 

A correctly performed safety audit leads to 

identify the strength and weakness points 

of an existing safety program (Kavianian 

& Wentz, 1990). 

Injury frequency 

It is a method of measuring safety 

performance by determining the lost and 

injuries numbers per million hrs of 

exposure (Jannadi & Al-Sudairi, 1995). 

 

Priyadarshani et al. (2013) also mentioned that 

additional methods have been developed to evaluate the 

effectiveness of safety management systems at building 

projects in many countries. For example accidents rate, 

incidents rate, experience modification rate, and scorecard.  

 

 

4. CAUSES OF ACCIDENTS  

 
These days, because of the frequent accidents at work 

sites, researchers are often asked to discover fresh methods 

to improve and enhance safety performance in 

constructions. Moreover, both direct and indirect accidents 

cost add more expenses to building projects due to improper 

safety performance in building sites. Approximately 99% of 

these accidents are caused by unsafe actions, unsafe 

conditions, or both (Charehzehi & Ahankoob, 2012). For 

https://doi.org/10.47346/ijaesa.v2i2.73
https://www.londontechpress.co.uk/


International Journal of Advanced Engineering, Sciences and Applications (IJAESA) Volume 2, Issue 2 (2021), Pages 32-37 

DOI: https://doi.org/10.47346/ijaesa.v2i2.73 ISSN: 2703-7266 
 

   34  https://www.londontechpress.co.uk 

 

improving safety performance, the causes of construction 

accidents must be investigated. The main reasons for 

accidents in construction are shown in Fig. 2. 

Pipitsupaphol and Watanabe (2000), stated that the type 

of equipment’s and machinery, site condition, industry 

nature, attitude and the way of management could directly 

influence safety performance in the building industry. 

Moreover, working at high elevations, inadequate safety 

devices, mismanagement, lack of obedience in site, neglect 

of workers, and the employment of unskilled employees are 

common in the building industry which increases the risk of 

accidents and causes damage and injuries. 

Kartam et al. (2000) indicated that the reasons for the 

accident are worker turnover and incorrect action, 

deficiency in safety performance, inappropriate or unclean 

materials, unregulated work, poor record-keeping of 

accidents, lack of maintenance tools, and poor supervision 

and inspection. 

 

 

Fig. 2. Causes of construction accidents (Hamid et al., 

2008) 

 

4.1. Safety training importance 

 

Training plays a significant part in determining 

management practices to improve safety performance. 

Offering regular training courses increases employee 

knowledge about dangerous tasks. Further, safety training is 

very beneficial since it permits workers to foresee future 

accidents or imminent accidents (Charehzehi & Ahankoob, 

2012). 

As Paringga (2010), stated that training is made to avoid 

human errors which could be the reason for accidents as 

well as to allow workers to do a repetitive tasks skillfully. 

Lai et al. (2011), also mentioned that safety training is a very 

efficient way of mitigating risks because the training 

improves the skills of workers and their ability to identify 

risks.  

Regular safety training sessions with supervisors, 

managers, and employees are also important in encouraging 

employees to apply the safety concept in the organization. 

Appropriate safety training improves employee safety 

knowledge and experience and develops positive safety 

behaviours and attitudes (Tam et al., 2004). 

5. FACTORS INFLUENCING SAFETY 

PERFORMANCE OF CONSTRUCTION 

SITES 
 

According to Shah et al. (2015) and Enshassi et al. 

(2009), there are many factors that could be categorized 

into 9 different major groups as follows: 

 

5.1. Cost factors 

 

Cost is the most considerable factor affecting any 

industry if it is construction or manufacturing. The major 

factors included in the cost group are prices escalation of 

material, project cash flow, materials cost, equipment’s 

cost, project labour cost etc. 

 

5.2. Time factors 

 

Time is directly correlated to the performance of 

construction. Some of the time factors include average delay 

due to closure, lack of materials, project duration, the 

average delay in payments to the contractor, the ratio of 

orders delivered late, the time required to correct defects, 

time of site preparation and time required to execute change 

orders.  

 

5.3. Quality factors 

 

Quality is one of the important measures for the 

customer side. High-quality construction required a high 

amount of time to construct the amenities. 

 

5.4. Productivity factors 

 

depend on labour, skilled personal and semi-skilled 

personal. So the productivity is influenced by labour and so 

on performance too. 

 

5.5. Client satisfaction factors  

 

Client Satisfaction also affecting the performance of 

construction. Coordination of information between owner 

and project parties affecting client satisfaction. 

 

5.6. Government policies 

  

Government policies affect the speed of construction as 

well completion of construction.  The viewpoint of the 

contractor is also important. 

 

5.7. Health and safety factors 

 

This group contain four cofactors; reportable accident 

rate, applications of health and safety factors in a company, 

assurance rate of projects, and ease of arrival to the site 

(project site). 
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5.8. Innovation and learning factors 

 

The innovation and learning factor also affects 

construction performance. Four factors are mainly included, 

namely learning from own experiences and history, training 

of human resources in the skills required by the project, 

reviewing and resolving failures, and learning from the best 

practices and experiences of others 

 

Table 2. Factors affecting safety performance  

5.9. Surrounding circumstances 

 

The environment is also an important aspect of the 

human body. It affects the productivity of construction as 

well as the performance of construction. Major factors are 

climate condition in the site, noise level, air quality, and 

waste around the site. 

 

 

 

Authors Factors affecting safety performance Factors’ Group 

Enshassi et al. (2009) 

• Cash flow of the project, 

• Site preparation time, 

• Quality training/meeting, 

• Project complexity, 

• Site condition problems, 

• Employees motivation, 

• Reportable accidents rate in a project, 

• Noise level, climate condition, wastes around the site. 

Cost factor, 

Time factor, 

Quality factor, 

Productivity factor, 

Environmental factor, 

People factor, 

Health and safety factor, 

Environmental factor. 

Saraf (2013) 

• Improper planning, 

• Decision making, 

• Productivity, 

• Shortage of labour and technical personnel, 

• Site management, 

• The complexity of the project, 

• Client’s Satisfaction. 

Productivity/time factor, 

Cost factor, 

Productivity factor, 

Quality factor, 

Productivity factor, 

Productivity factor, 

Client satisfaction. 

Juliet and Ruth (2014) 

• Raw materials and equipment’s quality, 

• The planned time for building the project, 

• Cost of material and equipment, 

• Learning from best practices and experiences of others, 

• Climate condition. 

Quality factor, 

Time factor, 

Cost factor, 

Innovation and learning factor, 

Environmental factor. 

Wong and Soo  (2019) 

• personal protective equipment, 

• Government role, 

• Educating, 

• Training, 

• Contingency planning and preparedness. 

Productivity factor, 

Government factor, 

Quality factor, 

Quality factor, 

Health and safety. 

Bitamba and An (2020) 

• Experience and skill, 

• Delays in payments, 

• The complexity of the project. 

Quality factor, 

Time factor, 

Productivity factor. 

Mosly (2020) 

• Healthy work environment, 

• Provide the site with the necessary safety measures, 

• Accidents prevention, 

• Provision of equipment and places that protect workers 

and make them more comfortable, 

• Physical and mental worker’s effort, 

• Prevent fire, 

• Suitability of the workers, 

• Characteristics of the project. 

 

Health and safety factor, 

Productivity factor, 

Health and safety factor. 

Productivity factor. 

 

Productivity factor, 

Health and safety factor, 

Quality/people factor, 

Cost/Time factor. 

Usukhbayar and Choi 

(2020). 

• Fail of wearing personal protective equipment’s, 

• Use of defective or improper ladders, 

• Defective pieces of equipment and machines. 

Innovation & learning factor, 

Quality factor, 

Quality factor. 

Moreover, several articles have examined the factors 

that impact the performance of constructions in a number of 

ways. Some of the studies identified the most important 

factors in several countries and various project types, while 

other studies focused on the impact of the factors on the 

success and failure of building sites, and suggest ways to 

enhance and decrease their impact on building projects. 

Table 2 illustrates the most frequent factors that influence 

safety performance in building sites. 
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6. CONCLUSION 
 

In conclusion, by reviewing the literature, several 

factors have been identified that can influence the safety 

performance of a construction site, all of these factors 

should be well investigated and studied in order to reduce 

accident rates on construction sites. In addition to that, more 

focus has to be placed on continuous training, because it 

increases the skills of workers and gives them an adequate 

understanding of safety importance.  

Appropriate safety training improves employee safety 

knowledge, experience, and develops positive safety 

behaviours and attitudes. 
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