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ABSTRACT OF DISSERTATION 

Safety is in priority for any kind of construction industry, as construction defined intrinsically hazardous profession. The 

industry’s safety and health management record has improved considerably since the Occupational Safety and Health 

Act (OSHA) was passed by US Congress. The construction industry has the highest fatality rate of any industry in the 

world. And there have been considerable improvements in the past few years; there is still a significant amount of work 

that needs to be done to decrease the fatality and injury rates among construction workers. It is therefore vital to identify 

the safety essential practices that are found within construction companies.  

This study explores exclusively the residential building (RB) construction companies and glance at the available 

literature over the past 15 years on all safety aspects of the industry. This study identifies important gaps in the 

literature. It shows that very little studies have been done in identifying the safety essential practices among multiple RB 

construction companies and there are no studies that identify the safety essential practices among RB construction 

companies with average safety scores.  

The current study’s contribution to research knowledge is the identification of those safety essential practices within the 

safety programs of RB construction companies with average safety scores. A survey was done using 55 of the 69 RB 

construction companies as identified by OSHA’s 2008 TCR safety rating system. There were 33 completed responses to 

the Safety Practices Questionnaire (SPQ).  

A Safety Practice Model was developed and validated from the results of this study. The Safety Practice Model consists 

of two Levels. Level 1 has 9 Safety Practice as mentioned  

It is hoped that the Safety essential practices, presented in this study, can be used to improve the safety of all 

construction companies.  

 

CHAPTER1. INTRODUCTION  

1.1. Incentive  

Safety is in priority for any kind of construction industry, as construction defined intrinsically hazardous 

profession. the industry’s safety and health management record has improved considerably since the 

Occupational Safety and Health Act (OSHA) was passed by US Congress in 1970 (Hallowell et al. 2009), it 

still has the highest casualty rate among all other industries. From 2001 through 2010 there were over 10,000 

causalities. Although to the causalities in 2010, there were also over 195,000 non-fatal injuries (Bureau of 

Labor Statistics, 2010). These injuries and causalities were very costly in terms of lost time, employees’ 

compensation expenses and lost output.  

Based on Teizer et al. (2010) there were above six hundred deaths between 2004 and 2006 relating to 

construction equipment and contact crash alone.  

Hallowell et al. (2010) explained that construction companies have numerous exceptional challenges in 

addressing safety issues. Three of the challenges mentioned are:  

(1) The temporary nature of the projects  

(2) The usually unique construction of each project  

(3) The complexity of the projects  

Hallowell et al. (2010) stated that there is no system in place for properly evaluating the safety risk and 

selection of safety programs for execution. In addition to the challenges declared by Hallowell et al. (2010), 

there are habitually a number of independent trades working in parallel with each other. This can occasionally 
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lead to misunderstanding on safety responsibilities which further complicate the ability to have an effective 

safety management program.  

Garrett et al. (2009) stated that human error is the main reason for up to 80% of all accidents. According to 

Hallowell et al. (2009), research studies have shown that the most effective safety programs have greater 

management support as being serious to an effective safety program. Therefore it is vital to recognize those 

essential safety practices that may have a positive impact on the reduction of on job injuries and fatalities.  

In my studies as mentioned previous, any individually identifiable, documented and measurable item of a 

company’s safety program will be referred to as a “Safety practice”. The sum of all the Safety Practices will 

be considered a safety program.  

This study glanced at the residential building (RB) construction sector of the construction industry. As 

declared previous, this construction sector falls under the United States Census Bureau’s NAICS (North 

America Industry Classification System) 2362 code. The NAICS 2362 sector code is defined as “The industry 

group that comprises establishments.  

1.2. Safety in Construction  

The General Duty Clause of OSHA, Section 5(a) [1] requires that every employer furnish to each of its 

employees a place of employment which is free from recognized hazards that are causing or are likely to 

cause death or physical harm. Consequently it is the responsibility of each employer to recognize and mitigate 

any hazards that might cause death or physical harm.  

It is up to companies to put in place an effective safety program that decrease workplace injuries and 

fatalities.  

Friend et al. (2010) recognized safety professionals as the persons responsible for helping management 

identify, evaluate and organize hazards in the work place. The majority of construction companies have their 

own ’in-house” safety experts that are responsible for putting together safety programs to minimize loss 

exposure in the workplace.  

Friend et al. (2010) declared that there are three basic techniques for humanizing an existing safety 

atmosphere:  

(1) Engineering controls  

(2) Administrative controls  

 (3) Personal protective equipment controls.  

Friend et al. (2010) stated that engineering controls are the favored technique because its ability to cut off or 

eliminate safety hazards. And they say accidents are not a random incident but have specific causes. 

Accidents represent failures in the system or failures in management.  

1.3. Research Question  

The main purposes of this study, as declared before, Safety Practices will be defined as those individually 

identifiable, documented and measurable safety items that make up a safety program. After conducting an 

extensive literature review, three main faults in the literature was found:  

(1) There was very less research studies have been done on identifying Safety Practices in RB construction 

companies.  

(2) Most of reviewed literatures had no specific target to develop and spread safety practices among 

construction industries,  

(3) The reviewed literatures showed that there were no studies have been done on ranking of Safety Practices 

within the RB construction companies. 

This study research will answer all above mentioned three questions.  

1.4. Research Objective  

Safety performance is not a chance occurrence; in RB Construction Company’s safety trace does not occur by 

accident, it should be possible to identify the essential practices for the Safety that appear within two or more 
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RB construction companies with above average safety scores. The general purpose of this study is to identify 

those essential practices among the RB construction companies with above average safety scores as identified 

by OSHA’s TCR safety rating system from the year 2008.  

This study determines to expand a Safety Practices that can help all construction companies a successful 

safety curriculum.  

Safety Practices that were ranked by the amount of usage in 92.3 % of the RB construction companies with 

above average safety scores as determined by OSHA’s 2008 TCR Safety rating system.  

1.5.  Methodology Overview  

The research methodology merge the outcome of a preliminary Safety Practices list gained from the literature 

review with the results in a random sample of Designated Safety Experts within RB construction companies 

that have above average safety scores, as identified by OSHA’s TCR safety rating system from the year 2008.  

1.6. Research output 

The key research output of this study is the development of Safety essential practices that can be used by any 

construction company to help get better their safety recital by reducing the fatalities and injuries in the 

workplace. According to the literature review conclusions, this is the first study to survey the safety practices 

within RB construction companies. Hopefully this study will be one of many more studies looking to identify 

and study those differences in the hope of reducing fatalities and injuries in the construction industry. 

 

CHAPTER2: LITERATURE REVIEW 

There are numerous studies and researches conducted in the field of construction safety and how to reduce the 

live risks and hazards and improve the construction safety’s miserable safety record. I reviewed several 

research articles to conclude the subject topic and crucial focus of the research articles. The following is a 

more detailed Literature review summarized for subject matter.  

Health and Safety in the Construction Industry: Challenges And Solutions In The UAE Is a research which 

conducted by MOHAMED ALHAJERI (September 2011) which mainly focus that In developing countries, 

safety rules usually do not exist, if they do, the regulatory authority is usually very weak in implementing 

such rules effectively. The UAE is one of developing countries that are currently enjoying a strong growth in 

construction activities. Unfortunately, some sectors of its construction industry suffer from poor safety and 

health conditions. Any framework of the existing occupational and health conditions is fragmented and 

inadequately enforced, making construction sites more hazardous.  

William G. Eich (1996) did research on Safety Practices of Large Construction Firms his focused on safety 

study that was conducted on the top 400 (largest in terms of revenue) construction firms of the United States. 

The objective of his study was to examine construction firm demographics, practices, and various safety 

policies and determine which variables influence safety performance. OSHA recordable injuries (those 

requiring medical treatment) per 200,000 hours of exposure was used as the measure of safety. Results show 

26 variables, related to practices and policies that directly influence the injury rates of large construction 

companies. 

A research conducted by Tauha Husain Ali (May 2006), under the title of influence of National Culture on 

Construction Safety Climate in Pakistan which focused on safety climate among workers in a construction 

industry and the author concentrated on attitudes and behaviors discernible In safety climate, could be 

regarded as the micro-elements of an organization, which themselves are determined by macro elements of 

safety management system and practices. 

Benjamin Scott Allread conducted a research in (May 2009) under the title of Real-Time Pro-Active Safety in 

Construction; an approach is presented in his paper that based on wireless radio frequency technology to alert 

workers in real-time when they are in danger. Various experiments are described that have been conducted in 

order to gain better understanding of the technology’s potential, including measuring equipment blind spots 

and alert (or safety) zones. 
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Modeling of Construction Safety Performance and Housing Markets in Kampala City, Uganda Is a research 

conducted by Richard Irumba in (2015) his research is based on two broad themes i.e. construction safety 

performance and housing markets. The research themes are unique in their own right, he both address 

pertinent issues concerning the construction industry in Uganda. Whereas the first theme investigates 

accidents as events that affect the production of construction infrastructure (including housing), the second 

theme handles topical issues which affect the demand and supply for housing in Uganda.  

XINYU HUANG (2003) conducted a research under the title of The Owner’s Role in Construction Safety the 

owners of projects are the primary consumers of construction services, the sources of project finances, and, in 

many cases, the end users of the facilities. They are often at the pivotal position of the projects. Traditionally, 

owners have not been directly involved in construction safety, often in order to avoid economic losses and 

legal entanglements resulting from injuries. With the increase of accident costs and legal cases involving 

owners as the third-party defendants, owners have come to realize the importance of safety. 

Safety Elements Model for the Building Construction Industry Is a research conducted by Cliff Dunlap in 

(December 2012) his study explores specifically the non-residential building (NRB) construction companies 

on all safety aspects of the industry. He identified those common safety practices within the safety programs 

of NRB construction companies with average safety scores.  

MUSTAPHA A. BELLO conducted a research in (April, 2012) under the title of Minimizing impediments to 

Design for Construction Safety (DFCS) Implementation on Capital Projects His efforts has the ability to 

function effectively in the current Architecture/Engineering/Construction (AEC) industry environment 

without requiring any major changes in procedure or contractual structure. DFCS is the explicit consideration 

of construction worker safety in the design of a project. Besides the ultimate benefit of decreasing site safety 

hazards, DFCS, through the proactive identification and elimination of hazards is safer and more cost 

effective than reactive management of the same hazards. 

Safety Performance on 20 Construction Sites in Dublin is a research conducted by Paul Mc Evoy in (2007) 

The aim of his research was to assess factors affecting safety performance on twenty apartment construction 

sites in Dublin using qualitative and quantitative risk assessment techniques. The quantitative techniques 

involved observing compliance with recommended safety procedures. The qualitative techniques involved an 

assessment of site safety management documentation and semi structured interviews with site management 

regarding site safety procedures.  

Dėjus Titas in (2013) conducted a research under the title of Typical Solutions for the Construction Site 

Employees’ Safety. Occupational risk in case of work in a construction site is assessed while preparing the 

solutions for the construction site employees’ safety in the technological project of construction works. The 

amount of the designed solutions depends on various indicators such as the number of dangerous factors from 

which the employees must be protected, the number of the zones of effect of dangerous factors, architectural-

design and structural solutions of the building, types of used technical protection measures, etc.  

A research on Safety Assessment of Fire Hazard for the Construction Site by Liu Hui in (2012) In order to 

better prevent fire accidents of construction site, a index system of safety assessment was established for fire 

hazard of construction combined with related specifications site, first level indexes of which were composed 

by fire safety management, general floor plan, building fire, thermal insulation material and temporary fire 

control facility, the weight of the safety assessment indexes was determined by AHP, and five single factor 

and the overall of index system of safety assessment for fire hazard of the construction site were evaluated 

respectively by fuzzy mathematical methods, and the safety situation of each single factor in the system was 

understudied, at the same time, the overall fire safety conditions of the system was grasped. 

 

CHAPTER3. METHODOLOGY  

The research uses OSHA (TCR- total case rate) rating system for identifying residential building (RB) 

construction companies with  average safety scores. Each year the Occupational Safety and Health 

Administration (OSHA) carry out together injury and sickness data from companies within specific industry 

and employment size conditions. The companies are required by law to respond to OSHA with the requested 
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data. These data is called the OSHA Data Imitative. The data is used by OSHA to calculate a company’s 

definite injury and illness incidence rates. The searchable database contains a table with the name, address, 

industry, and related TCR rating for the company. The TCR data for a company is translated into a specific 

safety score with 1.0 being average, less that 1.0 being above average and more than 1.0 being below average. 

The final score is adjusted for the number of hours worked based on 200,000 hours per year.  

This study is focused on the residential building (RB) construction companies North America Industry 

Classification System (NAICS) code 2362. Though in the construction industry, OSHA collects the data by 

job site each year instead of collecting it by definite company on a year to year basis. OSHA only collects the 

data on a population of construction companies approximately every eight years. My calculation done based 

on my country AISA (Afghanistan investment support agency) registered RB companies, in this current study 

is from the year 2009 and involved RB construction companies with 200 or more employees. In 2009 there 

were around 1000 total Afghanistan based RB construction companies. Out of the total 1000 only 50 

companies had 30 or more employees. The remaining 950 companies had fewer than 30 employees.  

The safety scores on 50 Afghanistan based RB construction companies has been evaluated (n=50). There 

were 20 (40%) RB companies with above average safety scores and 30 (60%) with below average safety 

scores. 

In order to achieve the objective of this study, a three phase methodology plan was used. 

1- Designed a Safety Essential Practices Questionnaire  

2- Distribute the Questionnaire  to the 50 Domestic Companies  

3- Analysis the collected Questionnaire and develop the safety essential practices  

 

CHAPTER 5. CONCLUSION AND FUTURE RESEARCH 

The construction business is a hazardous work and has the top fatality rate of any industry. The fatalities and 

injuries are very expensive to any economy in terms of lost time and productivity. There has been some 

progress on decreasing the amount of fatalities and injuries over the years, however there is still a major 

amount of work to be done.  

As previous studies have shown, there is a clear link between general safety practices and incidents of 

fatalities and injuries. The challenge to all researchers in the safety field is to specifically quantify and link 

particular safety practices to the reduction of fatalities and injuries. It is a very difficult confront because the 

safety performance within residential building (RB) construction companies is naturally not public 

knowledge. Some previous studies (Hallowell et al. 2009; Weinstein et al. 2005; McDonald et al. 2009: 

Yassin et al. 2004) look at safety practice change and then investigate the safety witness after the change with 

the safety record before modification.  

On the other hand, OSHA (Occupational Safety and Health Act) tracks fatalities and injuries for all industries 

and makes it available for public knowledge. As was mentioned previously in this study, OSHA trails the 

data yearly on all industries by company except the construction industry which is done every five to eight 

years.  

As it’s indicated in this study, the OSHA data identifies the RB construction companies by name as well as 

their safety score. This allows a study of Safety Elements usage between RB construction companies with 

above average safety scores and RB construction companies with below average safety scores.  

5.1. Exceptional areas of this research:  

1- This is the first study to go inside RB construction companies and collect data from their nominated Safety 

Expert. A strong conclusion can be made that the safety people within construction companies know best 

what works and what doesn’t work when it comes to the use of particular Safety Elements in their safety 

programs. preceding studies tend to use “outside experts” for defining what Safety Elements should be 

implemented in a safety program in order to reduce fatalities and injuries.  

2- In this research the OSHA ordered data collection system to identify RB construction companies with 

above average safety scores and RB construction companies with below average safety scores.  
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4- Safety essential practices was built on the concept that there are differences in the usage of Safety 

practices among RB construction companies with above average safety scores and RB construction 

companies with below average safety scores.  

5.2. Key Result  

There were 9 major Safety practices out of the original 58 Safety practices that showed a statistically 

important disparity in present (2016) with RB construction companies that had above average safety scores 

and RB construction companies with below average safety scores. The 9 Safety practices are as follows:  

1- Regularly scheduled safety training programs for existing staff.  

Safety exercises have shifted somewhat in the past few years. Initially, training was geared more toward 

following safety regulations. In recent years there has been a trend toward combining safety compliance with 

safety contribution. It was recognized as long as 20 years ago that successful injury control programs 

included strong management and worker training cautioned that even though training is viewed as an 

important sustain purpose; it is still mostly an off line function. It is not only important to train the workers, 

but is regularly vital to train the field supervisors and then evaluate them on the basis of their safety 

performance (Rajendran et al. 2009) 

2- Discipline procedure for staff that commit unsafe act.  

Based on Friend et al. (2010) that the primary symptoms of all incidents are unsafe acts and circumstances 

when the fundamental causes of incidents exists within an organization which allows the occurrence of 

substandard practices and conditions which can lead directly to a loss. A good example of an unsafe act 

would be for an employee to not dress in the proper PPE when performing a task. McDonald et al. (2009) 

stated that one of the hazard control measures is the authority to take away workers who demonstrate unsafe 

work practices. Tool, (2002) says that while it is unfeasible to eliminate all accidents, the frequency of 

incidence can be reduced by influencing the performance of the staffs through optimistic influence, verbal 

chastisement, written notice or dismissal.  

3-  Formal safety goals that are updated occasionally.  

It is very significant to establish targets and standards to improve safety performance. Like many other 

programs, it needs to start at the top. Management must provide clearly defined organizational safety aims 

and policies (Gittleman et al. 2010). Setting safety goals is an essential part of construction safety according 

to Huang et al. (2006).  

4- Formal personal protective equipment training plan. 

significance measure safety compliance is the use of personal protective equipment (PPE) as required by the 

site safety plan (DeArmond et al. 2011). This measure of course requires a site safety plan. In the absence of a 

site safety plan, this measure would not be effective and may be difficult to control and enforce the proper use 

of PPE. McDonald et al. (2009) makes it a point that PPE prospect must be talked to the workers prior to 

them potentially being involved in an accident in order to reduce the amount or level of injuries. Each new 

employee should be supplied with a copy of the safety rules including PPEs that must be worn as prescribed 

for each job (Usmen et al. 2002). Construction accidents infrequently happen due to workers not effectively 

using the safety equipment that is provided.  

5-  Pay employees for the hours spend attending voluntary off-hour safety training sessions.  

The literature was somewhat imperfect on this particular Safety Element. Goldenhar et al. (2001) did a survey 

on various safety methods used by construction companies. One of the methods was paying employees for 

the hours they spent in voluntary off-hour safety training. The majority of training occurred during work 

hours; however some construction companies paid employees when they voluntarily attended after-hours 

safety training sessions.  

6-  Designated safety budget as part of the normal operating budget.  

As before mentioned, they asked the construction companies to indicate whether safety- related expenses 

were accounted for in their working budget. Seventy six percent reported that financial resources were 

committed to support their safety needs.  
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7-  Formal safety committee that meets on a regular schedule.  

It is known that safety is a joint responsibility and that a good safety program will include management and 

workers on safety committees. It is important for management to select the safety committee members with 

suitable knowledge and skills who will have a voice in the organizational safety decisions (Gittleman et al. 

2010). A well thought-out safety plan serves as the foundation for an effective safety program. Top 

management must show a commitment to having regular safety meetings which also includes adequate 

funding for carrying out the safety decisions (Hallowell et al. 2009).  

8-  Safety training for subcontractors.  

In the Gittleman et al. (2009) encourages sub-contractors to be involved in safety with the prime contractor. 

Both the Prime contractors and the sub-contractors are encouraged to provide training to their key employees. 

Rajendran et al. (2009) went so far as to suggest that construction companies should mentor their sub-

contractors to improve safety. Goldenhar et al. (2001) did a survey that evaluated to what extent prime 

contractors provided training to their sub-contractors. Only 22% provided training to their sub-contractors.  

9-  Detailed safety reports to employees on a regular basis.  

In the Gittleman et al. (2010) also recommended that contractors provide detailed safety reports to all 

employees and the reports should also include a explanation injuries and near-miss incidents. Hallowell et al. 

(2009) places a high priority on job hazard analysis. Job hazard analysis is a process that identifies potential 

hazards that may lead to an injury. They went on to say that the hazards must be effectively communicated to 

the staff.  

All of the 9 Safety essential practices are practical in nature including, to an extent, the disciplining of 

employees that consign unsafe acts. The disciplining of an employee can be proactive with a procedure in 

place ahead of time or reactive in the absence of a procedure in place. This particular Safety Element 

specifically asked for a procedure to be in place prior to employees committing unsafe acts. Training is an 

important component of the 9 Safety Elements with one third of the Safety Elements being devoted to 

training.  

5.3. Future Areas Research  

Safety is an extremely important and on-going topic for consideration. There can be no greater loss than the 

loss of a beloved one and this happens all too often in the construction workplace. The 195,000 employees 

that were injured in the construction industry in 2010 represents an inconceivable toll in human suffering on 

both the employees that were injured and the family and friends that were affected by their injury. This is the 

first study that looks for a link in the differences in the usage of Safety essential practices  within RB 

construction companies that have an above average safety scores and RB construction companies that have a 

below average safety score by asking the Designated Safety Experts that are on the front lines of safety within 

their own company.  

There are numerals of research areas that require to be explored further:  

As mentioned earlier, the data that ranks the RB construction companies safety scores is 4 years old. A tighter 

connection between the safety scores of RB construction companies and their usage of Safety practices would 

be better served if the age of the data is closer to the age of the data being collected on the usage of Safety 

Practices between the RB construction companies that have above average safety scores and RB construction 

companies that have below average safety scores.  

 Connecting the use of specific Safety Practices to a reduction in workplace fatalities and injuries is a difficult 

area of research due to limited information on cause and effect. However, any additional studies that can 

contribute to specific findings on specific Safety practices could help prioritize the implementation of 

individual Safety practices.  
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