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Abstract 
 

Construction is one of the most hazardous industries due to its unique nature. 

Most researches done into occupational health and safety have shown that the 

high rates of injury are primarily due to inadequate, or non-existent of health 

and safety systems in sites. Therefore, the application of safety in construction 

sites effectively contributes to reduce these rates.  

This research evaluates the application of the current safety regulations, 

describes safety procedures adopted by owners, consultants, contractors, 

governmental institutions, and insurance companies, and assesses the suitability 

of these regulations and procedures for the Gaza Strip environment and 

workforce. It also discusses problems associated with enforcing safety 

regulations at construction sites. Furthermore, the study identifies the role 

played by different construction parties in applying the safety systems in the 

construction sites in the Gaza Strip.  

Data was gathered from contractors, consultants, and owners by using a 

questionnaire to assess the safety performance in construction projects. 110 

questionnaires were distributed. The responding rate exceeded 75% from the 

invited parties.   

The study concludes that management of owners, consultants, and contractors 

are all aware of the importance of safety in construction. However, they do not 

actively pursue the effective ways to achieve the safety goals.  

Recommendations of this research were suggested to activate the roles of 

government, insurance, designer, consultant, owner, and contractor. 

Government should develop and oblige construction safety regulations. 

Government and insurance should arrange construction site visits to insure the 

application of safety measures in the sites. Consultants should participate the 

owners to improve the validity and the sufficiency of the safety provisions in 
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the contracts. Contractors should carry out a detailed safety work plan which 

give an opportunity to perform each task safely.  
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  الخالصة
  تحسين أداء السالمة في مشاريع اإلنشاءات في قطاع غزة

دة          إن معظم   . تعتبر صناعة اإلنشاءات من أخطر الصناعات نظرًا لطبيعتها الفري
دام نظم            ة أو انع الدراسات التي تتعلق بالسالمة و الصحة المهنية أوضحت أن قل

شاءات  السالمة يعتبر من أهم مسببات ارتفاع معدالت الحوادث في م          . شاريع اإلن
لذا، فإن تطبيق نظم السالمة في مواقع اإلنشاءات يساهم بشكل فعال على خفض              

  . هذه المعدالت
سالمة من حيث                     ة الخاصة بال وانين الحالي ى دراسة الق الدراسة الحالية تهدف إل

شاآل المرتبطة                       شاءات في قطاع غزة و الم ة اإلن ا لبيئ ا و مالءمته مدى تطبيقه
ة و     . وانين في مواقع اإلنشاءات   بفرض هذه الق   و تدرس أيضًا نهج الجهات المالك

شاريع                 سالمة في الم اه ال اوالت تج االستشارية و شرآات التأمين و شرآات المق
ع الجهات                   . الهندسية د دور جمي ى تحدي إن الدراسة تهدف إل ك ف باإلضافة إلى ذل

  . من أجل تطبيق أنظمة السالمة في مشاريع اإلنشاءات
شارية باستخدام                 ة و االست و قد تم جمع المعلومات من المقاولين و الجهات المالك

شاءات          شاريع اإلن ع       . نظام االستبانة لتقييم أداء السالمة في م م توزي  110حيث ت
ى            . استبانه سبة االستجابة إل د بلغت ن شارآة          % 75و ق م دعوتهم للم ذين ت من ال

  . بهذه الدراسة
ة           و قد أوضحت نتائج الدراسة      أن هنالك وعي من قبل المقاولين و الجهات المالك

ك، ال         . و االستشارية بأهمية السالمة في المشاريع الهندسية       رغم من ذل ى ال و عل
شاءات                    شاريع اإلن سالمة في م ق أهداف ال ة من أجل تحقي يتم بذل الجهود الكافي

  . من قبل هذه األطراف
ى ضرورة تفع  د عل ة تؤآ ة الحالي ات  إن توصيات الدراس ن الجه ل م ل دور آ ي

ات    شاريون، الجه صممون، االست أمين، الم رآات الت صة، ش ة المخت الحكومي
ى تطوير              . المالكة، و المقاولون   ة المختصة يجب أن تعمل عل فالجهات الحكومي

شاءات  شاريع اإلن ي م ها ف سالمة و فرض وائح ال ة . ل ارات ميداني ام بزي و القي
ة أداء ا شييد لمتابع ع الت ستمرة لمواق أمينم شارآة شرآات الت ا بم سالمة فيه و . ل

آذلك فإن الجهات االستشارية و الجهات المالكة يجب أن تعمل على تبني شروط             
شاءات              شاريع اإلن و . خاصة بأداء السالمة تكون آافية لفرض نظم السالمة في م

ا               أخيرًا ضرورة قيام المقاول بعمل خطة شاملة و مفصلة للفعاليات يتم من خالله
 المخاطر المتوقعة بكل فعالية و من ثم تحديد طرق تفادي هذه المخاطر و              متابعة
 .  تجنبها
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1      INTRODUCTION 
 

 

1.1 Background  

The construction industry is a very hazardous when compared with many other 

industries such as a manufacturing industry (Sohail, 1999). Many construction 

hazards lead to loss of life, injuries, disease and permanent disability. The direct 

impact on the worker of such hazards can include loss of working days due to disease 

or injury and job loss. These effects generally spill over to the family, community, and 

society around the worker (Larcher, and Sohail, 1999).  

In the last 25 years, 2,800 people were killed on construction sites or as a result of 

construction activities in Britain. Many more have been injured or made ill. 

In one year alone (April 2001 - March 2002), 79 workers died and thousands were 

injured as a result of construction work (HSE, 2004). In USA, Construction is 

considered hazardous work. Data compiled by the National Safety Council show that 

the probability of accidental death in construction is four times higher than other 

industries and that in 2001 the construction industry accounted for 1,210 fatalities out 

of a total of 5,300 for all industries. The construction industry, while representing 6% 

of the total work force, accounts for 23% of work-related fatalities (Bodapati, 2003). 

 In Hong Kong, the number of construction related accidents remained at a very high 

level. Although, the construction industry employed less than 8% of the total 

industrial workforce, it had consistently accounted for more than one third of all 

industrial accidents over the last ten years (Poon, Ma and Ho, 2003). 

Hinze (1997) defined accident at work by a sudden event caused by an external 

reason, resulting in injury or death, which took place in connection with work. 

In general, accidents at work occur either due to lack of knowledge or training, a lack 

of supervision, or a lack of means to carry out the task safely, or alternatively, due to 

an error of judgment, carelessness, apathy or downright reckless. In addition to these 
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factors, the short term and transitory nature of the construction industry, the lack of a 

controlled working environment and the complexity and diversity of the size of 

organizations, all have an effect on safety performance within the industry. In 

construction, it is suggested that unsafe behavior is the most significant factor in the 

cause of site accidents and therefore provides evidence of a poor safety culture 

(Sawacha, Naoum, and Daniel, 1999).  

Safety can be defined (figure 1.1) as the converse of danger, safety is more loosely a 

situation in which the system is under control and the harm process has not begun 

(Hall and Glendon, 1987). 

 

 

 

 

 

 

 

 

 

 
 

Figure 1.1: Relation between safety, danger and other concepts (Hall & Glendon, 1987). 

The main obstacle in implementing the construction safety improvement is that the 

contractor and the owner, in general, perceive safety as a cost and as a benefit (Reis 

and Soeiro, 2002). Most researches done into occupational health and safety have 

shown that the high rates of injury are primarily due to inadequate, or non-existent of 

health and safety systems in sites. Therefore, the application of an effective 

management can lead to safer systems of construction and reduce incidents of injuries 

and work related diseases (Lin and Mills, 2001). 

Safety = Control of: 

Observable or predicted from knowledge 

Probability of specific damage (harm) 

Damage to system element(s)   

Danger/Hazards

Risk

Harm

Damage DiseaseInjuryAccident 
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1.2 Feature of construction industry  

The construction industry is characterized by its non-standardization. The nature of 

construction is a cooperative effort of several participants, each with their own 

perspectives and interests at hand, brought together to complete a project plan that 

typically changes several times while being constructed, while trying to minimize the 

affects of weather/environment, occupation hazards, schedule delays, and building 

defects. The overall construction process, in itself, can potentially lead to errors or 

inefficiencies. It begins with how well the designers solicit the expectations of the 

owners and integrate those needs into the project design. Designers also have the 

opportunity to minimize the creation of worksite hazards through safety planning. The 

competitive bidding process provides an opportunity for contractors to cut safety and 

quality budget items in order to win the job. The contract itself is a symbol of 

accountability, as it designates who is at most risk during the construction phase. The 

hiring of subcontractors and suppliers can also be tricky, if the general contractor had 

no prior work relationship with them (Loushine, Hoonakker, Carayon, Smith, and 

Kapp, 2002). 

On a typical construction project the contracting parties include an owner, designer, 

and constructor. The burden of worker safety rests foremost on the constructor, 

typically a general contracting firm. Hence, much of the safety research has focused 

on a general contractor's organization and actions. Project personnel directly 

employed by a general contractor typically include a project manager, superintendent, 

foremen, and workers. Researches show that safety on the job site is affected by the 

actions and attitudes of each employee (Hinze and Gambatese, 1992).  

1.3 Features of construction industry in Gaza Strip 

In Palestine, it is difficult to present an accurate and realistic picture of economic 

development over the past decade. Data are unreliable and often conflicting. In fact, 

few basic data and statistics from the past are available that were extrapolated in many 

different ways to the following years. However, statistics, even when not accurate, 

help to indicate trends and to gain understanding about developments in the past. 
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Figure 1.2 shows the contribution of the principal economic sectors into the Gross 

Domestic Product (GDP).  

Figure 1.2: The Contribution of Economic Sectors to GDP in West Bank and Gaza Strip, 2000  
(Abdel-Razeq, 2002). 

It is clear that construction is a vital activity in the Palestine economy, it contributes 

substantially in the Palestinian Gross Domestic Product and employment. Table 1.2 

shows the main economic indicators for construction contractors activities of the 

formal sector 1998-2002 (PCBS, 2003).  
Table 1.1: Main economic indicators for construction contractors activities – formal sector, 1998-2002. 

 1998 1999 2000 2001 2002 
No. of enterprises 408 337 430 356 348 
No. of persons engaged 5911 4153 5864 3362 3505 
Compensation of 
employees (1000 US $) 30426.7 27005 32230.3 13857.7 11780 

Output (1000 US $) 225663.1 199326.5 178834.9 83515.9 95931.1 
Intermediate 
consumption (1000 US $) 123874 99540 110314.6 43579.4 63678.2 

Value added (1000 US $) 101789.2 99786 68520.3 39966.7 32252.8 
G.F.C.F (1000 US $) 8893.5 9736.8 1324.7 509.3 429.6 

(Source: PCBS, 2003) 

 

Construction
6%

Wholesale and 
retail trade
10%

Transport, 
Storage, and 
Communications
9%

Mining, 
Manufacturing, 
Elec., & Water
20%

Agriculture & 
Fishing
8%

Services & Others
47%



  5

1.4 Safety in the Gaza Strip 

The construction industry in Palestine, by its inherent nature, is susceptible to 

potentially dangerous conditions that affect the safety of all personnel working on 

construction projects. Abdel-Razeq (2002) in his research showed the distribution of 

workers in the Gaza Strip in 2001 and the first half of 2002 and it was as follows: 

agriculture 15%, industry 7%, construction 4%, and services 74% (Figure1.2).  

Figure 1.3: Distribution of Gaza Strip Workers According to Economic Activity (Abdel-Razeq, 2002). 

Statistics of the Ministry of Labor in the Gaza Strip (2003) Showed that an average 

19.5% of employees in the Gaza Strip were injured through the working in 

construction projects during the last six years, and 80.5% were injured in other 

industries such as manufacturing, agriculture, and services (Figure 1.4) while as 

shown in figure (1.3), 4% only of employees were working in constructions.  

Figure 1.4: Injury and fatality statistics in the Gaza Strip for the period 1998-2003 
(Ministry of Labour, 2003). 
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Enshassi (2003) found that the majority of construction managers recognize the 

benefits of safety improvement on reducing accident costs, increasing productivity, 

improving human relation, and on enhancing firms’ image. Also, he illustrated the 

factors affecting the construction safety on Gaza Strip such as, the severe competitive 

tendering methods, the age of the workers, experience, the concern of management on 

productivity with the ignorance of safety issues, and the lack of training. But 

unfortunately, there was a shortage in safety applications in the Gaza Strip 

construction industry. The safety culture for managers, superintendents, labors and all 

who worked in the construction should be improved. 

As a result, it is imperative in all planning, design bidding, and implementation that 

safety be the one constant built into each project. Safety is one of the obstacles in the 

direction to develop the construction industry in Palestine. The concern should be 

increased in the way to improve the safety performance in our local construction 

industry. 

1.5 Aim 

The study mainly aims to improve the safety performance on the construction industry 

in the Gaza Strip and to reduce on-site accident rates. This aim is intended to be 

achieved by accomplishing the following objectives.  

1.6 Objectives 

 To study the perception of construction professionals on construction safety in 

Gaza Strip. The professionals like architects, engineers and builders working in 

design offices and on sites.  

 Understand the safety problems and danger of injuries that occur in our local 

construction industry.  

 Evaluate the existing safety procedures, regulations, policies, and accident 

prevention methods related to the construction industry in the Gaza Strip.  

 Recommend potential solutions and suggestions to improve the safety 

performance in constructions in the Gaza Strip.  
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1.7 Research Significance 

Construction accidents cause many human tragedies, demotivate construction 

workers, disrupt construction processes, delay progress, and adversely affect the cost, 

productivity, and reputation of the construction industry. Therefore, use of effective 

planning and control techniques to prevent them can have a significant human, social, 

and financial impact. The main reason for selecting this topic was the need for 

improving safety performance on Gaza Strip. Other reasons for would be: 

 The lack of studies about the safety perception of construction professionals in 

Gaza Strip.  

 Establish a work mechanism of the companies for the purpose of improving 

safety performance.  

1.8 Expected Output 

At the end of the study it is expected to have the following outputs: 

 Identifying the main problems facing the safety in the construction sites.  

 Recommendations to increase the safety performance of construction 

professionals. 

 Recommendations to improve safety applications on sites such as training, 

reporting, safety meetings, safety plans, etc.  

1.9 Structure of the dissertation 

Chapter 1: Outlines the project specifications by giving background to the subject 

area, state the objectives of the research and the structure used for the presentation of 

the dissertation.  

Chapter 2: Reviews the literature in the area of construction safety management. It 

also views accidents and its theories, economy of safety, safety perception, prevention 

methods, and the benefits of the implementation of safety in constructions.  

Chapter 3: Identifies the methodology of the research. The data collection will mainly 

depends on designing a questionnaire. The population will be owners, consultants, 

and contractors. The data then will be analyzed by using descriptive methods.  

Chapter 4: Analyses the results from the questionnaire, discusses the problems. 

Chapter 5: Conclusions and recommendations from research.  
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2 LITERATURE REVIEW  
 

 

 

 

This chapter will discuss the nature of accidents and its causes, theories of accident 

causation, safety perception, the economic of safety, safety management and its 

definitions, and methods used to improve safety in constructions.  

 
2.1 Introduction 
The construction industry is one of the most hazardous industries. Wherever reliable 

records are available, construction is found to be one of the worst, and often the worst 

industry on health and safety criteria. Many construction hazards lead to loss of life, 

injuries, disease and permanent disability. Also the direct impacts on the worker of such 

hazards can include loss of working days due to disease or injury and job loss. These 

effects generally spill over to the family, community and society around the worker 

(Larcher, and Sohail, 1999).  

The philosophy of safety management is a relatively new method of controlling safety 

policies, procedures and practices within a company. This philosophy is currently being 

implemented by many construction companies to limit their liabilities and costs, thereby 

making them more competitive in the construction marketplace. While the principles 

behind safety management are fairly simple in concept, it is during the implementation of 

such a program that construction companies may encounter their most difficult obstacles. 

Safety management is a dynamic process operating in a constant state of change. 

Therefore, the process must be constantly monitored and adjusted to achieve the desired 

goals (Wilson and Koehn, 2000). 
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2.2 Construction accidents  

As presented earlier, Hinze (1997) defined accident at work by a sudden event caused by 

an external reason, resulting in injury or death, which took place in connection with 

work. Heinrich's (1931) definition of accident is unplanned and without control in which 

the action or reaction of an object, substance, person or radiation results in a personal 

injury. These two definitions are widely used by researchers. Many authors used the term 

incident, more than for accident. This includes not only an accident that results in injury 

but also those accidents that have no injuries involved.  

The construction industry’s safety record has always been poor. It remains one of the 

most dangerous industries in which to work. Statistics from the Health and Safety 

Executive HSE showed that U.K. construction workers are approximately five times 

more likely to be killed and two times more likely to be seriously injured compared to the 

average for all industries (Carter and Smith, 2001). U.S. construction workers are over 

three times more likely to be killed than the all-industry average and one in six 

construction workers can expect to be injured every year (Kartam, 1997). In Egypt, 13 

per cent work-related deaths and 18 per cent of occupational injuries were recorded 

among workers in the construction industry (Alazab, 2004).   

Conditions on construction work sites are not attractive when compared with most other 

industries. Workers are exposed to adverse weather conditions, dirty, and unhygienic 

work areas, noisy and dusty environments. They have to conduct inherently dangerous 

and physically demanding jobs often with long work shifts. The impression of the 

industry is one of being outdated and disorganized and one that does not offer sustainable 

employment by looking after the interests of its workers (Eppenberger and Haupt, 2002). 

Accidents occur due to three root causes: (1) Failing to identify an unsafe condition that 

existed before an activity was started or that developed after an activity was started; (2) 

deciding to proceed with a work activity after the worker identifies an existing unsafe 

condition; and (3) deciding to act unsafe regardless of initial conditions of the work 

environment (Abdelhamid and Everett, 2000).  
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Bexendale and Jones (2000) stated that the majority of accidents are not caused by 

careless workers but by failures in control which ultimately is the responsibility of 

management. Improved health and safety management systems are assumed to make 

good financial sense and should be part of the cost conscious culture of companies 

dedicated to efficiency and profitability. It has been recognized that a reduction in the 

level of accidents would be the principal quantifiable benefit of new construction design 

and management regulations.  

Hinze (1997a) showed that injury levels are affected by the manner in which company 

managers and company policies assist the new workers in assimilating to their work 

environments. Magnus (1996) summarized in Figure 2.1 the 5m’s causes which 

contribute in resulting accidents by man, mission, machine, median, and management. In 

the case of the absence each one of the 5m’s, no accident will occur.  

 

 

  

 

 

 

 

Figure 2.1: The 5-m’s of accident causes (Magnus, 1996). 

In 1990, OSHA published a report on analysis of fatalities that occurred in 1985 through 

1989. The report clearly pointed out the primary areas of concern, or root causes of death, 

in the construction industry. The causes of most construction accidents are classified by 

OSHA into five broad event types. The event types are (1) falls, (2) struck-by incidents, 

(3) caught-in/between incidents, (4) electrical shock, and (5) other (Hinze, 1997).  

Man          Mission       Machine       Median     Management       

Accident 
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Alazab (2000) stated that being struck by an object, falling at ground level, and being hit 

by falling objects were the most common reason of accidents leading to injuries in Egypt. 

Hinze and Gambatese (1992) in USA and Yanai, Goldin, Kugil, and Hiss (1999) in Israel 

also found that falling from elevations, struck by objects, and electrical shock were the 

common causes of injuries. In Uganda, the rating of the main sources of accidents is in 

the following order: (1) excavations; (2) scaffolding; (3) machinery and equipment; and 

(4) formwork (Lubega and Kiggundu, 2000).  

2.3 Theories of accident causation  

Theories are tools that help predict relationships that may exist. Some focus on the 

employee and how their actions contribute, some focus on management and their 

responsibilities, and some focus on facility and equipment design.  

2.3.1 Single factor Theory  
 
2.3.1.1 The domino theory 

According to the domino theory (Figure 2.2), the events leading up to an accident are like 

a row of dominoes. Once one domino has been knocked over, the next event quickly 

follows (Jovanović and Aranđelović, 2004). 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2: The domino theory (Jovanović and Aranđelović, 2004).  
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According to the domino theory, 80% of all accidents are caused by unsafe acts of 

people, and 20% by unsafe conditions (Harvey, 1985).  

According to the Domino theory, the following five factors influence all accidents: 1) 

Negative character traits that might lead people to behave in an unsafe manner can be 

inherited or acquired as a result of the social environment. 2) Negative character traits are 

why people behave in an unsafe manner and why hazardous conditions exist. 3) Unsafe 

acts committed by people and mechanical or physical hazards are the direct cause of 

accidents. 4) Accidents that result in injury are typically caused by falls and the impact of 

moving objects. 5) Typical injuries resulting from accidents include lacerations and 

fractures (www.cbs.state.or.us).  

Abdelhamid and Everett (2000) stated that this theory have five dominoes in his model: 

ancestry and social environment, fault of person, unsafe act and/or mechanical or 

physical hazard, accidents, and injury. This five-domino model suggested that through 

inherited or acquired undesirable traits, people may commit unsafe acts or cause the 

existence of mechanical or physical hazards, which in turn cause injurious accident.  

2.3.2 Multiple Causation Theory  

The multiple causation theory is an outgrowth of the domino theory, but it postulates that 

for a single accident there may be many contributory factors, causes and sub-causes, and 

that certain combinations of these give rise to accidents. According to this theory, the 

contributory factors can be grouped into the following two categories: 1) Behavioral 

factors, which include factors pertaining to the worker, such as improper attitude, lack of 

knowledge, lack of skills and inadequate physical and mental condition. 2) 

Environmental factors, which include improper guarding of other hazardous work 

elements and degradation of equipment through use and unsafe procedures (Figure 2.3). 

The major contribution of this theory is to bring out the fact that rarely, if ever, is an 

accident the result of a single cause or act (Jovanović and Aranđelović, 2004). 

Petersen believed that many contributing factors, causes, and subcauses are the main 

culprits in an accident cenario and, hence, the model concept and name ‘‘multiple 
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causation.’’ Under the concept of multiple causation, the factors combine together in 

random fashion, causing accidents (Abdelhamid and Everett, 2000). 
 

 

 

 

 

 

 

 

 

 

Figure 2.3: Multiple Causation Theory (Jovanović and Aranđelović, 2004).  

This theory argues that for any single accident there may be many contributing surface 

and root causes. This theory is brings out the fact that rarely, if ever, is an accident the 

result of a single cause or act. Combinations of these give rise to accidents. According to 

this theory, the contributing factors may include: A typical accident is the result of many 

related and unrelated factors that somehow all come together at the same time. It is the 

unintentional harmful outcome of a number of otherwise stable interactive work 

processes that undergo changes (www.cbs.state.or.us).  

2.3.3 Psychological/Behavioral Accident Causation Theories 

2.3.3.1 Accident Proneness Theory  

This theory says that there exists within a workplace a subset of workers who are more 

liable to be involved in accidents (www.cbs.state.or.us). This theory assumes that there 

are permanent characteristics in a person that make him or her more likely to have an 

accident. The theory was supported by the simple fact that when considering population 

accident statistics, the majority of people have no accidents, a relatively small percentage 

have one accident, and a very small percentage have multiple accidents. Therefore, this 
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small group must possess personal characteristics that make them more prone to 

accidents (Abdelhamid and Everett, 2000).  

2.3.3.2 Goals Freedom Alertness Theory 

The goals-freedom-alertness theory states that safe work performance is the result of a 

psychologically rewarding work environment. Under the goals-freedom-alertness theory, 

accidents are viewed as low-quality work behavior occurring in an unrewarding 

psychological climate, which does not contribute to a high level of alertness (Hinze, 

1997).  

2.3.3.3 Human Factors Theory  
Human factors theory states that accidents are a result of human error such as 1) 

Overload. 2) Inappropriate activities. 3) Inappropriate response. These factors in the 

worker’s environment create diversions of attention and that the lack of attention can be 

very detrimental to safety (www.cbs.state.or.us). Abdelhamid and Everett (2000) stated 

that extreme environment characteristics and overload of human capabilities (both 

physical and psychological) are factors that contribute to accidents and to human error. 

2.3.4 The Pure Chance Theory  

According to the pure chance theory, every one of any given set of workers has an equal 

chance of being involved in an accident. It further implies that there is no single 

discernible pattern of events that leads to an accident. In this theory, all accidents are 

treated as acts of God, and it is held that there exist no interventions to prevent them 

(Jovanović and Aranđelović, 2004). This theory contributes nothing at all towards 

developing preventive actions for avoiding accidents (www.cbs.state.or.us).  

There have been many attempts to explain the causes of worker accidents. Of the various 

theories that have posited, there is general agreement that accidents do not just happen. 

The physical conditions in the workplace and the states of mind of the workers are 

invariably the primary factors under consideration. Managers and supervisors certainly 

have the ability to influence the physical conditions. They are also in apposition to 

influence to some degree the mental state of each worker.  
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2.4 Safety perception 

In understanding the safety climate or culture of a workplace, the perceptions and 

attitudes of the workforce are important factors in assessing safety needs. Safety solutions 

may fail if they do not take into account these prevailing attitudes and perceptions. Also, 

changes in attitudes and perceptions about safety are often likely outcomes of safety 

interventions (Williamson, Feyer, Cairns, and Biancotti, 1997). 

Kam (2003) in his research believed that safety professionals must understand human 

perceptions and information processing if they are going to develop effective safety 

instructions. To understand how to make workers behave safely, the mere focus on 

external factors that stimulate the desire behaviors seem to be inadequate. The study of` 

process includes how individuals perceive, interpret, and mentally store the information 

they receive from the environment seems inevitable if they are going to construct an 

adequate model that can effectively predict workers’ safe behavior.  

In Bangladesh, as in most countries in the west the responsibility for health and safety at 

work is placed on the employer, although the government has some kind of occupational 

health care services and safety standards. Occupational health services are provided as 

benefits to the employees and generally are separate from other community health 

services (Baddrudoza, 2002). 

In Hong Kong, Kwok, Tang and Poon (2003) found in their analysis for a 92 construction 

professionals were responded their questionnaire that the majority of them did not pay 

full attention to safety education but a good percentage of them got a good chance to 

attend safety courses in spite that consultants and the government officials seemed to 

have a good chance more than those working in contracting firms. They found also that a 

high percentage of the subjects believed that the high accident rates on construction sites 

were due to careless attitude of workers and a lack of safety knowledge of site personnel. 

Beside, they considered that the workers were in general short of safety training and 

safety culture. The analysis shows that nearly half of the subjects didn’t know any 

knowledge about the current safety regulations and so they couldn’t tell if the current 

regulations were adequate to take care of the safety of the workers. But there was a 
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consensus by all construction professionals in Hong Kong that they have a common goal 

at improving the poor safety performance.  

Huang and Fang (2003) analyzed 1500 respondents of their questionnaire in China and 

found that more than half of the respondents had weak educational backgrounds before 

coming to work on the construction projects.  

In UK, Marsh, Robertson, Duff, Philips, Cooper and Weyman (1995) showed that two-

thirds of the respondents considered that accidents to have been avoidable and caused by 

inappropriate behavior or equipment usage. In Australia, Williamson, Feyer, Cairns, and 

Biancotti (1997) found that most of the respondents agreed with the statement “safety is 

the responsibility of both management and the worker together”. They also found that 

83% of the respondents agreed that management should be as concerned with people’s 

safety as it is with profits.  

It is concluded from previous that in most countries, there were a weak background about 

safety knowledge especially, before starting the work in construction sites. But in 

general, there were a good awareness about the main causes of accidents and the need to 

apply safety systems in the way to improve safety in constructions.  

2.5 The economics of safety 

There are essentially three reasons for achievement of high standard of health and safety 

management. First, there are ethical reasons. Secondary, in most countries there are 

statutory legal duties to promote and secure safe working conditions. Thirdly, it is argued 

that preventing accidents and ill-health at work is cost-beneficial. That is to say, any 

money spent on preventing accidents is justified on economic grounds. So far, the 

economic case has been justified exclusively on the basis that accidents and ill-health 

cost individuals, employers, insurance companies, and society at large very substantial 

sums of money (Panopoulos, 2003).  

In Kuwait, many managers think that safety procedures substantially increase the cost of 

construction (Kartam, Flood and Koushki, 2000). They also found that accident costs and 

safety procedures are not considered in the contractor's bid and only the insurance cost is 
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considered for those items in Kuwait. The responded managers of Kartam, Flood and 

Koushki (2000) survey estimated the cost of implementing safety procedures and 

regulations in Kuwait to be 0.25-2% of total project value. 

Occupational injury and illness are matters of health, but they are also matters of 

economics, since they stem from work, and work is an economic activity. Costs to the 

forestry companies were categorized into primary direct costs and indirect costs 

(Dorman, 2000). 

The Primary direct costs associated with an occupational injury or illness include: 

medical costs, premiums for workers’ compensation insurance, liability, and property 

losses (Hinze, 1997).  

Researchers have estimated that workers’ compensation premiums cost contractors 

anywhere from 1.5% to 6.9% of total costs associated with a construction project 

(Loushine, Hoonakker, Carayon, Smith and Kapp, 2002). Hinze (1999) defined the direct 

costs by those essentially costs incurred due to any injury that are reimbursed by workers 

compensation insurance. Dorman (2000) stated that the direct costs are these payments 

paid to either the victim or the government. They include any wages paid while workers 

are disabled (including partial pay on the day of the accident), the overhead of these 

wages, and contributions to the public occupational safety service.  

Indirect costs associated with construction accidents include the cost of lost time for 

injured workers, loss of productivity, loss of supervisory time, decrease in labor morale, 

and cost of damage to equipment (Hinze, 1997). Many indirect costs are hidden and hard 

to quantify. Some authorities consider it to be an indirect cost when injured workers sue a 

contractor for additional payments beyond their workers’ claims costs (Warning and 

Smith, 2000). Hinze (1999) stated that indirect costs are all other costs resulting from the 

injury that are not recovered through insurance coverage. Most of the indirect costs can 

be categorized as being related to the cost of lost productivity, damaged 

materials/equipment, and added administrative effort.  
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Dorman (2000) summarizes the main important indirect costs by: 

 Interruption in production immediately following the accident,  

 Morale effects on coworkers,  

 Personnel allocated to investigating and writing up the accident,  

 Recruitment and training costs for replacement workers,  

 Reduced quality of recruitment pool,  

 Damage to equipment and materials (if not identified an allocated through 

routine accounting procedures),  

 Reduction in product quality following the accident,  

 Reduced productivity of injured workers on light duty,  

 Overhead cost of spare capacity maintained in order to absorb the cost of 

accidents. 

It is concluded that the examination of total costs of injuries reveals that they are 

often quite high. Managers of construction should become fully aware of the 

magnitude of those costs. Managers who have examined such costs in greater detail 

have generally responded by placing greater emphasis on the safety aspects of 

construction work.  

2.6 Safety management 

One of the best ways to avoid injuries and minimize costs is through good planning and 

co-ordination – both before and on the job. This should start when the decision is made to 

go ahead with the project, and should consider all stages and parties associated with the 

work (OSHA, 1999). Effective planning for health and safety is essential if projects are to 

be delivered on time, without cost overrun, and without experiencing accidents or 

damaging the health of site personnel. These are not easy objectives as construction sites 

are busy places where time pressures are always present and the work environment ever 

changing (Cameron, Duff and Hare, 2000). Safety management relates to the actual 

practices, roles and functions associated with remaining safe (Mearns, Whitaker and Flin, 

2003). Safety management is taken to be the total of activities conducted in a more or less 
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coordinated way by an organization to control the hazards presented by its technology. 

These hazards may be potential harm to its assets (damage to buildings, plant, etc), its 

work force, its customers or those living around the sites (Hall, 2003).  

Rollenhagen (2001) stated that the important class of activities in safety management is 

the identification of real or possible conditions that may increase the probability for 

accidents. He pointed three basic classes of activities for problem finding. These were: 

(1) Experience feedback (accident investigations, event statistics, and indicators), (2) 

Auditing, inspections, and reviews, and (3) Risk analysis. Kowk and Chan (2001) in 

Figure 2.4 presented a management model for developing, implementing and maintaining 

an occupational safety and health management system. 

Since site conditions vary from one location to another and depend on the time of year, 

there is no single site safety plan applicable for all project sites during the entire 

construction period (Ahmed, 2000).  

 
 
 

 
 

 

 

 

 

 

 

 

Figure 2.4: Safety Management System Model (Kowk and Chan, 2001). 
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management process into four phases. (1) Phase I: Auditing and assessing. The goal of 

phase I is to identify hazards and calculate risks. (2) Phase II: Program development. 

Once both the existing and potential hazards have been identified, safety practitioners can 

chart their courses of action and determine how to manage the risks. (3) Phase III: 

Implementation. When the goals and objectives have been set and the plans have been 

established, the logical next step is to implement them. The goal of this phase is to 

increase the safety awareness of workers and motivate them to be involved. Phase IV – 

Measuring and monitoring. In phase IV, the measuring and monitoring phase the goal is 

to review progress and make revisions so that all safety efforts yield results, 

continuously.  

 In the United States, The Department of Energy developed an integrated safety 

management system which works around Seven Guiding Principles as following (Poon, 

Leung and Fung, 2000): 

1) Line management responsibility for safety.  

2) Clear roles and responsibilities. 

3) Competence commensurate with responsibility.  

4) Balanced priorities.  

5) Identification of standards and requirements.  

6) Hazard controls tailored to work being performed.  

7) Operation authorization.  

Hinze (1997) found in his study that firms with better safety records were those with full-

time safety officers with considerable authority and when full-time safety officers were 

assigned to most company projects. Hinze and Wilson (1998) believed that safety 

incentives are designed to influence worker actions so that safer worker performance is 

encouraged and rewarded. Tam, Zeng and Deng (2004) identified that poor safety 

awareness of firm's top leaders and poor safety awareness of project managers were the 

main factors affecting construction safety performance in China. Also in Hong Kong, the 

survey results of Poon, Ma and Mo (2003) indicates that management involvement in 

safety is significantly correlated with the site accident frequency rate. Furthermore, the 
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average site accident frequency rate is exceptionally good when the top management is 

directly responsible and accountable for safety in the work site.  

In Australia, almost all respondents agreed with the statement “Safety is the 

responsibility of both management and the worker together” (Williamson, Feyer, Cairns, 

and Biancotti, 1997). In Hong Kong, 95% of the respondents of the survey of Kwok 

(2003) agreed that safety responsibility should be shared among clients, 

designers/architect and contractors. 88% of the respondents of Kwok (2003) survey in 

Hong Kong enhanced the responsibility of owners. He believed that principal contractor 

previous safety record should be taken into account during the contractor selection 

process. Kartam, Flood and Koushki (2000) concluded in their study that owners, as part 

of his safety responsibilities, must ensure that the designer designs a safe project. He 

must also ensure that the contractor has a safety program. The owner should include the 

safety program as an element of the bidding technicalities. Shoemaker (2001) stated that 

safety begins with the owner of the constructor. Without his or her promotion of safety 

and its importance, safety will never be optimal. Although, safety awareness costs money 

in the short-term, the great owners will see the long-term effects. The owner’s dedication 

to safety is contagious, and if safety is important to him, it will be important to his 

employees. Employees will see the owners genuine care for their well being, which in 

return will promote a higher safety rating, higher morale, increased productivity, and 

increased the bottom line of production). 

Management and planning is one way to avoid unplanned events. Since accidents are 

unplanned events, an effective safety management can help avoid job injuries. Safety 

management must be through, and it must be applicable to all aspects of the job, from the 

estimating phase of the project until the last worker has left the premises at the 

completion of the project. All parties to a construction project must be included in some 

way in the safety program and every party is responsible.  
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2.7 Improving construction safety 

Cagno, Giulio, and Trucco (2001) stated that the progressive improvement of safety 

conditions is a primary need in all countries. The continuous improvement of safety 

conditions essentially depends on the risk assessment process and on the coherence of 

decisions taken to eliminate or reduce risk. The three critical issues in an adequate safety 

management process can be derived to:  

 systematic identification and analysis of hazards and assessment of risk,  

 procedures to define priorities and budgeting to support the decision-making 

process, and 

 a system to monitor and verity results, i.e. audit activities and indicators which 

measure company performance in terms of safety improvements.  

Hazard identification is fundamental to construction safety. There are three reasons for 

this. Firstly, the fatality of a construction worker can be considered as the peak of a 

statistical triangle that has at its base many hazards (Figure 2.5). For every hazard there is 

a probability that a hazardous event, sometimes called a near miss, will occur. Likewise, 

there is a probability that some of these events will result in an accident. The proportion 

of accidents occurring decreases as the severity of the accident increases until we reach 

the peak of the triangle as defined by the occurrence of a fatal accident. Thus, the key to 

improving construction safety is reducing the occurrence of hazardous events, which 

have the potential to cause accidents (Carter and Smith, 2001). 

Kartam (1997) developed a system to integrate safety and health issues into all phases of 

a construction project from design and planning through construction and startup and 

maintenance. The system was based on the three E's of safety: (1) engineering, by 

specifying actions such as substituting less hazardous materials, using warning devices, 

and prescribing protective equipment; (2) education, by using the system as a teaching 

and training tool; (3) enforcement, by following federal, state, and local laws and 

regulations.  
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Langford, Rowlinson and Sawacha (2000) in the outcome of their research identify five 

factors that influence operatives’ attitudes to safety management. These five factors have 

been termed:  

 organizational policy, 

 supervision and equipment management,  

 industry norms, 

 risk taking, and 

 management behavior.  
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Figure 2.5: Statistical triangle showing progression from hazard to fatal accident 
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Table 2.1. Analyzing the costs of expected accidents presented in table 2.1 one concludes 

that the construction company would save about three times what it would spend in the 

implementation of the safety improvement if an accident of average seriousness occurs. 

The insurance is saving more than twenty one times the insurance premium if no accident 

occurs and in social terms the savings is about five times (Reis and Soeiro, 2002).  

Table 2.1: Relationship of expected values of costs of construction accidents. 
Point of view  Economical advantages 
Construction company 3 
Insurance company 21 
Social  5 

 

CSMG (1999) as shown in Table 2.2 showed where health and safety planning fits and 

who is responsible.  

Table 2.2: Responsibilities of construction safety. 
Responsibility   (Teams) Area of work to be considered  

Client, designers   Planning and design 
Client, designers/advisers, contractors  Preparation of health and safety plans 

Client, designers/advisers Selection of designers and contractors  
Designers/advisers, contractors  Planning and scheduling of the work  

Advisors, Contractors  Carrying out the construction work or parts of it 

 

The success of a safety program depends on many factors and the environment where it is 

being applied. Cognitive processes such as information processing, perception, value 

system, problem solving and attitude formation are definitely essential (Kam, 2003).  

There are fourteen process elements underlying the main key backbones of a safety 

management system.  These elements are (Kowk and Chan, 2001): 

1) Safety policy. 

2) Safety organization. 

3) Safety training. 

4) Safety rules and regulations. 

5) Program for inspection of hazardous conditions. 

6) Accident/incident investigation. 
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7) Personal protection program. 

8) Emergency preparedness. 

9) Safety committee. 

10) Evaluation, selection and control of sub-contractors. 

11) Job hazard analysis. 

12) Safety promotion. 

13)  Process control program. 

14) Health assurance program. 

The main elements of the above fourteen key elements of safety management will be 

discussed as following: 

2.7.1 Safety policy 
The major accident prevention policy should be established in writing and should include 

the operator’s overall aims and principles of action with respect to the control of major 

accident hazards. The operator must draw up a document setting out the major accident 

prevention policy. The document intended to give an overview of how the operator 

ensures a high level of protection for man and environment. The document should take 

account of the following seven principles (Michison and Porter, 1998): 

1) Organization and personnel. 

2) Identification and evaluation of major hazards. 

3) Operational control. 

4) Management of change. 

5) Planning for emergencies. 

6) Monitoring performance.  

7) Audit and review. 

CAA (2003) in its publication pointed a seven policy statements that should be covered in 

the approved policy. These statements were:  

 A statement of intent about maintaining or improving current safety performance.  

 A statement of intent to minimize the risks of accidents occurring. 

 A statement of intent to implement an active formal safety management system. 



  26

 A statement about individual and management responsibility for safely 

performance.  

 A statement about the priority ascribed to flight safety relative to commercial, 

operational, environmental and working practice pressures. 

 A statement about compliance with safety standards and regulatory requirements.  

 A statement about ensuring sub-contractors meet company safety standards and 

requirements.  

2.7.2 Safety training 

Education and training can play a key role in the improvement of working conditions and 

environment. Efforts to improve safety, health and welfare at work are often substantially 

limited due to lack of awareness, technical expertise and know-how. Education and 

training in specific fields of occupational safety and health and working conditions can 

facilitate both the diagnosis of problems and the implementation of solutions and can 

therefore help overcome these limitations. Training in occupational safety and health 

should be organized as an integral part of the overall efforts for improving working 

conditions and environment and occupational health services should play a major role in 

this respect. It should aim at solving various problems affecting the physical and mental 

well-being of workers and should address the adaptation to technology and equipment, 

the improvement of working environment, ergonomics, working time arrangements, the 

organization of work, job content and workers' welfare (Forastieri, 1985).  

Kam (2003) stated that for getting an effective planning and implementation of good 

safety performance, managerial staff shall be trained up with adequate safety 

consciousness and competence, especially for senior management, as they are the ones 

taking the lead to establish a positive safety culture.  

Huang and Fang (2003) believed that in the safety programs, for each project, of many 

contractors, it is a requirement that anyone working on site should receive at least eight 

hours of safety training or for refresher safety training. Findings of Hinze (1997) show 

that training must continue beyond the orientation training, and this training must be 
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provided to both workers and supervisory personnel. Safety training also appears to be 

most effective, as evidenced by lower injury rates, when there is some means of 

measuring the effectiveness of the training. Also in Hinze and Wilson (1998) study, there 

was unanimous agreement with the premise that worker training is vital to improved 

safety performance. Gun (1993) believed that in order to improve awareness and 

commitment, some motivation through information and training is required. The result of 

Sawacha, Naoum, and Fong, (1999) indicates that having a well-trained safety 

representative on site can improve safety performance by undertaking fault spotting and 

insist on corrective action being taken.  

The success of training programs depends on the participation of unions and governments 

in the development of effective delivery mechanisms and of relevant clientele-specific 

content. Training programs and awareness campaigns should be aimed at all construction 

project stakeholders, from materials suppliers to workers, and laborers and young 

workers should receive special attention. Finally, to be effective, training programs 

should be part of a long-term strategy designed to improve working conditions. The 

following elements have been recommended as part of training: hazards inherent in the 

various phases of construction work, and available preventive measures, injuries caused 

by specific hazards and their long-term consequences on health and functional capacity, 

proper use of tools and other equipment used on construction sites, and correct 

interpretation of guidelines, labels, and use instructions concerning (Gervaism, 2003). 

2.7.3 Safety organization 

The firm shall at all times conduct the work safely and ensures a safe work site. The firm 

is responsible for the adequacy and safety of all construction methods and procedures and 

the safe prosecution of the work. Safety culture is also one of the most significant 

responsible of firms or organizations. Establishment of the Site Safety Culture begins 

with planning before the construction commences. Subcontractor qualifications for 

bidding must include safety information such as lost workday rate, incident rate, and 

recordable incident rate. Review of the subcontractor safety program, their pro-active 

safety initiatives and leading indicators is essential to identify those with a real 
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commitment to safety. The safety requirements and obligations for the job must be 

explained in the Request for Proposal sent to solicit bids for the job. Selection criteria for 

subcontractors must include their safety record and not just price. A safe subcontractor 

will always end up costing less than an unsafe subcontractor (Otis, 2003). 

Top managers could help strongly in the improving of safety behavior in their firms. Top 

management should (Lappalainen, 2003):   

 adopt the "Zero Accident" philosophy and make it a company goal, 

 set up a development program for occupational safety, 

 create a culture that will encourage all employees to accept the "Zero 

Accident" philosophy and goal, 

 recognize and inform all that profit lost through worker injury is not covered 

by insurance, 

 apply all good practices for safety management in the company, 

 establish the practice of including safety requirements in all contracts, 

 define explicitly the authorities and responsibilities of all personnel regarding 

occupational safety on construction sites, 

 encourage the owner to be an active participant in implementing the "Zero 

Accident" philosophy, 

 conduct audits of safety activities and the work environment regularly and 

implement needed improvement measures, 

 ensure that all parties working on a site are active advocates of safety and that 

they try to achieve the same safety level.  

 

2.7.4 Emergency preparedness  

Establishing a system to efficiently manage potential injuries and emergency processes 

involved: Researching medical and other support services in the area, Ensuring the first 

aid kit was sufficiently stocked to address all identified potential emergencies, Allocating 

first aid duties to qualified Habitat personnel and providing training to those who may 
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attend the site during the course of construction and were willing to undertake the role of 

First Aid Officer (Hevey, 2003).  

2.7.5 Job hazard analysis (JHA) 

The principle of JHA technique is based on a step-by-step hazard analysis, thus enabling 

to provide employees with a step-by-step guide for performing each job step safely and 

efficiently.  JHA is one of the management tools often used in the fields of job safety 

training and accident prevention. JHA aims to look for all of the hazards associated with 

a job that may affect the worker’s safety and health as well as the environment.  To be 

effective, JHA should be applied to a job that is not too broad nor too simple regarding 

the nature of work (Chan, 2003).  

The majority of authors have only hinted that the designer can play an important role in 

safety. There is evidence of a need to educate and involve the design community, and to 

eliminate the "hands off" attitude it often fosters towards worker safety. "Not only should 

personnel working on site be convinced that preventative measures should be taken, but 

also the owner's representatives and the project designers should take these measures into 

account within the scope of their own responsibilities (Hinze and Gambatese, 1992).  

2.7.6 Accident Investigations 

The investigation of an accident can provide meaningful information that can be used 

effectively to reduce or even eliminate foreseeable hazards (Hinze and Wilson, 1996). 

Hinze and Wilson (1996) in their research found that in USA, the majority of respondents 

of their survey record and investigate construction injuries and all of them agreed that 

accident investigations were vital to improved safety performance. In Hong Kong, 

Accident/incident reporting & investigation program was found to be the most significant 

contributor to reduce site accident frequency rate (Poon, Ma and Ho, 2003). Respondents 

in Hong Kong also believed that reporting and investigating injury provides useful 

information to prevent similar accident in recurring. The information gathered from 

accident/incident investigations is also useful and effective mechanism to formulate the 
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corrective actions (Poon, Ma and Ho, 2003). In Kuwait, Kartam, Flood and Koushki  

(2000) found that most of contractors in Kuwait didn't have a safety record. 

2.7.7 Safety regulations  

In the studies of Kartam, Flood and Koushki (2000) and Tam, Zeng and Deng (2004) in 

Kuwait and China respectively, there was a consensus between the respondents of their 

surveys that safety regulation is significant to reduce accidents in the construction sites. 

The general conclusion of Lubega and Kiggundu (2000) in their study that accidents are 

caused by a wide range of factors, some of which are lack of awareness of safety 

regulations and the lack of enforcement of safety regulations.  

2.7.8 Safety meetings  

Tam, Zeng and Deng (2004) believed that regular safety meetings are necessary for 

communicating safety information to all parties. 36% of the respondents for their study 

claimed that they had regular safety meetings, and the others indicated that safety issues 

were discussed and presented at other meetings, such as construction planning meetings. 

However 87% of the respondents for Tam, Zeng and Deng (2004) survey in China argued 

that the top management seldom attended the safety meetings.  

Mohamed (1999) argues that management should encourage and support safety by setting 

a good safety example; effectively managing health and safety programs, attending health 

and safety meetings, performing inspections, investigating near miss accidents and 

reviewing safety performance at all levels.  

2.8 Role of the government towards safety 

Kartam, Flood and Koushki (2000) found that all the respondents for their survey agreed 

that Kuwait government should play an important role in safety management in the 

construction industry. In Kuwait, every contractor is required to contact the Safety 

Department of the Kuwait Municipality when starting a new project and submit necessary 

documents such as building permit, area location, etc. The Safety Department provides 

safety information regarding the proposed job or activity, and a safety representative 
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conducts a site visit to ensure safe places for storage, temporary site offices, and services. 

Safety posters with major instructions are given to the contractor to be hung at the job 

site, in addition to safety interaction procedures and accident prevention methods for each 

activity related to the proposed job. The Municipality charges a certain fee as an 

insurance for safety and work completion. This amount is returned to the contractor at the 

completion date of the project along with a clearance certificate (Kartam, Flood and 

Koushki, 2000). The situation in Sudi Arabia seemed worse than in Kuwait where the 

practice of safety in Saudi Arabia is not regulated by any government agency (Jannadi 

and Assaf, 1998). The practice of safety in construction in the USA is regulated by 

governmental agencies such as the Occupational Safety and Health Administration 

(OSHA), which provides strict rules and regulations to enforce safety and health 

standards on job sites (OSHA, 1990). 

2.9  The role of the insurance companies towards safety 

Insurance companies can reduce insurance costs as much as 80-90% (MacCollum, 1995) 

if they adopt the following recommendations: 

 Insurance companies should compile data from their claims records on the 

hazards that cause injury and death so these data can be shared with the insured. 

 Insurance companies should require that specific hazard-prevention measures 

be in place before coverage is granted to contractors. 

 Workers' compensation insurance should no longer provide immunity to an 

insured who deliberately fails to provide available, recognized safeguards. 

 Large construction projects should have the option of a self-insured program. 

By carrying its own insurance, construction management could penalize 

contractors who fail to meet the requirements of the safety plan; such penalties 

should always be higher than they would have been if the contractor had provided 

the necessary safeguards in the first place. The biggest benefit of self-insurance is 

that the true costs of losses become very obvious and it is easy to pinpoint the 

project and perhaps individuals who should be held.  
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2.10 Benefits of applying safety  

Applying safety regulations and provisions has several benefits may be personal, social, 

financial, or on the reputation of the company. Following can summarizes these benefits: 

 Reduced workers’ compensation claims. 

 Reduced expenses related to injuries and illnesses. 

 Reduced absenteeism. 

 Lower employee complaints. 

 Improved employee morale and satisfaction. 

 Increased productivity. 

 Reduction of hidden cost. 

 Reduced insurance cost. 

2.11 Construction safety in Gaza Strip 

Construction injuries and fatalities in the Gaza Strip are very high when compared to 

other industries and with construction in other countries as presented earlier in chapter 1. 

The accident rate in construction is highest when compared with other industries. 

Statistics have remained reasonably constant over the past six years, it has the 

construction industry generally accounting for nearly 20% of all industrial injuries 

(Ministry of Labor, 2003). Statistics also showed that more than one third of fatalities 

among workers were dead during the working in construction sites. Falls and excavations 

were the main causes for the death of construction workers. The main causes of injuries 

in the Gaza Strip are classified into five categories (Figure 2.6), the categories are, falls, 

struck by falling object, struck by moving or stable object, caught in/between, machines 

and others (Ministry of Labor, 2003). 

For the purpose of protecting labours’ rights and interests and regulating the working 

relations, “The Labour Law” in the Gaza Strip came into operation on Jan 1 in 2001. The 

Labour Law prescribes the basic rights and obligation of workers and the responsibility 

of employers roundly. This law consists of significant systems of working contract, social 

insurance, basic salary, working hours, holidays, labour dispute, and working 

supervision. 
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Figure 2.6: Classification of construction accidents in Gaza Strip (Ministry of Labor, 2003). 

Labour Safety and Health in the Labour Law prescribes the principles to deal with the 

safety and health problems that might emerge in the process of work. For example, “the 

employers have the duty to maintain safe and healthy working conditions”, “the workers 

have the rights to work in a safe and healthy conditions”, and so on and so forth. There is 

a draft of the safety regulations published by the ministry of labour in the Gaza Strip. But 

unfortunately, in far about the applicability and the sufficient of these regulations, safety 

regulations were not applied in our local construction industry in the Gaza Strip and there 

is a shortage in enforcing these regulations.  

Construction safety regulations came into operation on June, 2003. These regulations 

confined only into construction buildings and didn’t taking infrastructure projects in 

consideration. Construction building safety regulations include six articles talking in 

general about: 

 The necessity to maintain the work place safely and suitable to the work safely.  

 Safety tools should be available in each construction sites.  

 The use of first aid facilities.  

 Only experienced workers should use the construction equipment.  

 Fire fighting equipment should be available in each project.   
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2.11.1 Safety in contracts 

There is not an integrated contract used in constructions that identifies the relations and 

safety responsibilities among the contractual parties. Many forms of contracts were used 

in the Gaza Strip’s constructions. These contracts handle the safety with variant degrees 

and concerns. The followings are the main contracts which are used by the main owners 

of construction projects:  

UNRWA: safety conditions are summarized by eleven elements. These elements aimed 

to oblige contractors to use hard hats, foot protection, eye and face protection, and first 

aid facilities. The provisions also identify specifications for safe ladders, scaffolds, 

electrical tools, the safe storage for materials and equipment, the deal with openings and 

halls, safety for the public and the third parties, and to protect edges.  

KFW and UNDP: are donors for so many construction projects. These organizations 

mainly use FIDIC conditions in their contracts. These conditions stated that the 

contractor shall take all reasonable precautions to maintain the health and safety of the 

contractor’s personnel. FIDIC also obliges the contractor to facilitate first aid and 

emergency. Also, a qualified accident prevention officer shall be hired by the contractor. 

According to the FIDIC, the contractor shall maintain records and make reports 

concerning health, safety and welfare of persons, and damage to property.  

AFD is French gift to help Palestinians to improve the infrastructure in the Gaza Strip. 

AFD safety provisions also talk about safety with less than half page in its contract. 

These conditions talk in general about the using of safety measures, temporary bridges, 

night lights, guards, and danger signals especially for the public.  

Municipalities are owners for most of infrastructure projects in the Gaza Strip. There are 

twenty municipalities use a unique contract. Safety requirements are described within 

five pages to identify the responsibilities of contractors to facilitate first aid in sites, 

arrange traffic around sites, keeping sites clean continuously, the good lighting, the good 

storage for materials and equipment, the deal with construction equipment and tools, the 

use of warning signals, orientation for his employees, the use of safety tools, using fire 
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fighting tools, and specifications for scaffolds. The conditions also describe the methods 

which should be used during the excavations and fitting pipes. 

BECDAR is a governmental organization is established to fund many construction 

projects in the Gaza Strip. In addition to the safety provisions which are mentioned in 

municipalities’ contract, there are provisions require the contractor to hire a safety 

inspector in each project.  

Contracts which are used by most of big consultants firms in the Gaza Strip use only one 

sentence talk about safety which stated that the contractor shall be responsible for the 

safety of all activities on the site. 

In general, the safety provisions which are mentioned in the different contracts and also 

safety regulations in the Gaza Strip are inefficient and don’t imply the force to comply 

the contractors to apply all the safety requirements in the sites. Also, many contractors 

didn’t comply with the mentioned safety provisions in these contracts. In this study, 

Guide lines will be suggested to improve safety regulations and safety provisions in the 

construction contracts in the Gaza Strip.  

 

 

 

 

 

 

 

 

For more details about safety requirements which are involved in construction contracts in the Gaza Strip 

see appendix 4.  
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3      METHODOLOGY  

 

 

This chapter discusses the methodology which is used in this research. The methodology in 

this research included information about the research strategy, research design, population, 

sample size, data collection, questionnaire design, questionnaire content, instrument 

validity, pilot study, and the method of processing and analyzing the data.   

3.1 Research strategy 

Research strategy can be defined as the way in which the research objectives can be 

questioned. There are two types of research strategies, quantitative and qualitative research 

(Naoum, 1998). Quantitative approaches seek to gather factual data and to study 

relationships between facts and how such facts and relationships accord with theories and 

the findings of any research executed previously, where qualitative approaches seek to gain 

insights and to understand people's perception of "the world" whether as individuals or 

groups (Fellows and Liu, 1997). In this research, a quantitative approach is selected to 

understand the perception of construction professionals in Gaza Strip towards safety issues 

in constructions and the demand need to improve safety performance in our local 

construction industry.  

3.2 Research design  

The term "research design" refers to the plan or organization of scientific investigation, 

designing of a research study involves the development of a plan or strategy that will guide 

the collection and analyses of data (Polit and Hungler, 1999). Questionnaires have been 

widely used for descriptive and analytical surveys in order to find out the facts, opinions 

and views (Naoum, 1998). In this research, questionnaire was the only method to collect 

the needed data. Using questionnaire has some limitations such as: it must contain simple 
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questions, no control over respondents and respondents may answer generally (Naoum, 

1998). Figure 3.1 illustrates the methodology flow chart which includes the objectives of 

the study, questionnaire design, data analysis, discussion, recommendations, and 

recommendations.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: Methodology flow chart. 
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3.3 Population 

Three types of populations were considered in this study. The first population was the 

contracting companies. The contractors companies were have valid registration according 

to the Contractors Union records. All contractors in Gaza Strip are divided into five major 

categories depending on their sizes, capitals, executed projects, equipments values, and 

qualifications of the technical stuff as per the Union of Contractors in the Gaza Strip, 

where class 1 designates the largest contractors and class 5 designates the smallest. Class 5 

of them were neglected because they didn't execute projects more than 100,000 $ and also 

most of them are very new companies and didn't have sufficient experience in 

constructions. Table 3.1 shows the requirements of Contractors Union to categorize the 

contractors in the Gaza Strip.  

Table 3.1: Contractors categories according to the Union of Contractors.  

Categories Capital 
($) 

Executed 
projects ($) 

Equipment 
Values ($) 

Number of technical 
& administrative staff 

Number of 
contractors  

(%) 

Class A 200,000 2,000,000 200,000 7 54 

Class B 100,000 750,000 75,000 6 49 
61.3% 

Class C 50,000 250,000 30,000 4 35 

Class D - 100,000 - 3 30 
38.7% 

Source: the Union of Contractors, 2004 

The population of contractors was selected randomly to be sixty companies to represent the 

four classes of the registrated contractors and were distributed according to its percentages 

as following: 

Class (A) and (B) = 60 x 0.613 = 36.78 company 

Class (C) and (D) = 60 x 0.387 = 23.22 company 

The second type of population was all consultants in category (A) and they are fifteen 

offices according to the Engineering Syndicate in the Gaza Strip. This category has at least 

five categories of engineering fields (Civil, Architect, Mechanical, Electrical, and 

Infrastructure) and executed so many construction projects during the last five years. The 

third type of population was owners. Thirty owners were selected to represent the main 

owners in the Gaza Strip such as municipalities, ministries, UNRWA, and many 

governmental authorities. The sample was selected randomly from each type of 

construction professionals (contractors, consultants and owners).  
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Figure 3.2 shows that respondents of contractors were fifty, thirty of them from the first 

two classes, and twenty were from the next two classes. While thirteen consultants and 

twenty owners responded the survey. 

Figure 3.2: The three types of populations 

The respondents were a company presidents, project managers, site engineers, supervisor 

engineers, executive managers (17%, 32%, 24%, 22% and 5%, respectively). Site 

engineers were the contractors' engineers while supervisor engineers were the engineers 

who working with consultants and owners. The average experience of the respondents 

exceeds ten years.  

3.4 Sample size 

Wood and Haber (1997) defined the sampling as the process of selecting representative 

units of a population for the study in a research investigation. For the fist type of 

population, the sample was selected randomly from each level of the four classes. The 

contractor's union list is ordered by the company number according to their priority of 

registration. Four lists of contractors were prepared to present the four classes of 

contractors. The randomly selection among the four lists was done using non-replacement 

random selection. Thirty seven and twenty three companies were selected to present the 

first two classes (A and B) and the next two classes (C and D), respectively. The sample is 

selected according the percentages of each class among the other classes (see section 3.3).   

Figure 3.3 shows that the rate of respondents among the first type of population 

(contractors) was 83% (50) of the distributed survey which were 60. This reflects the 

desire of contractors to improve the safety in constructions because they are the first 

suffering in the case of accidents. In the second type of population (consultants), the 
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respond rate was 87% (13) out of 15 consulting offices. While the respond rate among 

owners was 67% (20) out of 30 owners were invited to respond the questionnaire. This 

poor response among owners can be attributed to main reasons that top managers or 

owner's engineers have no time to answer the survey questions.  

Figure 3.3: Response rates among the three types of population. 

3.5 Data collection  

Questionnaire was chosen to be the method of collecting data in this research. Scanning by 

questionnaire can be the fastest and the easiest method of collecting data and is more 

accurate when starting processing and analyzing these data.  

3.6 Questionnaire design  

A questionnaire was used to collect the data. A first draft of the questionnaire was 

developed on the basis of a review of the literature and questionnaires regarding 

construction safety (Hinze and Wilson, 1998; Ahmed, 2000; Kwok and Tang, 2003). The 

designed questionnaire mainly depended on the questionnaire of Kwok and Tang (2003). A 

few questions were quoted from the questionnaires of Hinze and Wilson (1998) and 

Ahmed (2000). Modifications and new questions then added after interviewing 

experienced engineers to suit the local construction industry in Gaza Strip. The content of 
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the draft questionnaire was discussed with the supervisor of the thesis. The amended 

questionnaire was then sent to a statistical expert and then to fife experts in constructions 

who were asked to review the questionnaire and give their feedback. The final draft 

version of the questionnaire contained a total of thirty four questions. Closed questions 

required the respondents to rate (using Likert Scale) their opinions on issues relating to 

general information about safety in their projects and how safety could be improved in the 

Gaza Strip. Respondents were not asked for their names. They were asked to give a frank 

and honest account of their opinions.  

3.7 Questionnaire content  

The questionnaire included four types of questions. These types are: 

a) Multiple choice questions: which used widely in the questionnaire.  

b) Numeric open-end questions, which used only in question number 4 in the 

questionnaire (see appendix II).  

c) Text open-end questions, which were used in question no., 14, 18, 22, 23, 24, 25, 

27, and 35 (see appendix II).  

d) Agreement scale questions, which were used in part C of the questionnaire.  

e) Rating scale questions, which was used in question number 30 in part D of the 

questionnaire.  

The questionnaire, which is used, aimed to study the perception of construction 

professionals on construction safety in Gaza Strip; evaluate the existing safety procedures, 

policies, and accident prevention methods related to the construction industry in the Gaza 

Strip; and to understand the safety problems, roles of construction professionals and 

government, and danger of injuries that occur in our local construction industry. A 

questionnaire is designed which basically consists of four parts: 

Part A:  

Organization Profile: 

Seven item questionnaire was prepared asking for information about organizational factors 

and personal factors. The former consisted of name, size, and nature of the organization. 

The questionnaire contained also the position level, the experience of the person who will 

respond, and the value of executed projects at the last five years. Figure 3.4 shows the 

questions of this part: 
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Figure 3.4: Part (A) questions. 
Part B:  

Causes, rates, and costs of accidents 

In this part, 11 questions were prepared to achieve information about accidents rates and its 

recording procedures, causes of injuries, the level of awareness of professionals to the 

necessity of safety, actions after accidents, and the costs of injuries in construction sites 

(Figure 3.5).  

 

Part (A) 
Organization Profile  
 
1. Organization:  

Contractors       First class  Second class  Third class  
Consultant                       Client 

 
2. The name of the organization (conditional): 

………………………………………………………… 
 
3. Title of position of respondent 

Contractor  Project manager  Site engineer  consultant engineer 
Other: ……………………….. 

 
4.    Experience years: ………………………. 
 
5- Experience years of the organization in constructions:  
      Less than 1 year      1 to 3 years              3 to 5 years           5 to 10 years  
      More than 10 years  
 
6-  Number of projects executed in the last five years.  
       Less than 10                 11 to 20                   21 to 30           More than 30  
 
7- Value of executed projects during the last five years (in million dollars): 
       Less than 0.5   1 to 3  3 to 5 More than 5

Part (B) 
Accident causes, results and costs 
 
8- Did accidents happened in your executed projects during the last five years? 
 Yes   No 
    Estimate the degree of the injuries?  
 Death   Permanent inability   Partially inability  
  A light injury  Other ……………………..   
 
9- Is there a health and safety reporting? 
 Yes   No 
 
10- High accidents rates on construction site are due to: 
      Lack of legislation                Lack of safety knowledge             High staff turnover   
      Careless worker attitudes                  Careless of the consulting               Others: ……………………... 
 
11- The major reasons of accident on site are that management is short of: .....  
     Employ of safety officer         Safety Commitment              Safety culture         Safety Policy  
      Safety training           The cost of safety               Other: …………………..  
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Figure 3.5: Part (B) questions 
Part C:  

Safety Roles and Responsibilities 

Question no. 19 in the questionnaire (see appendix II) consists of a 17 sub-questions with 

five-point Likert scales (highly disagree, disagree, don't know, agree, highly agree) in order 

to evaluate the subject’s agreement with them. These questions asked about the 

responsibilities of workers, designers and consultants’ responsibility, roles of owners, 

insurers, contractors and government to improve safety in Gaza Strip. Table 3.2 

summarizes the questions of this part.  

Part D:  

Improving Safety Performance 

The last part of the questionnaire contains  thirteen questions that handle different points 

aimed to improve safety performance in sites such as recording accidents, applying 

regulations in Gaza Strip, safety training for construction professionals and workers, safety 

12- The major reasons of accidents on site are that the workers are short of: Safety .....  
       Equipment            Training             Trade culture            Motivation            Other:………..  
 
13- In your opinion, who is responsible for industrial accidents during construction on site? 
        Workers                   Contractors                    Consultants                      Owners  
        Governmental organizations   All   Other: ……………………… 
 
14- Is there a governmental organization follow up and contribute in improving safety in construction 
projects?  
  Yes   No 
       If yes, who is this? And how it works? 
       …………………………………………………………………………………………………….. 
 
15- Which types of accident happened on site do you consider consultant  might be responsible for:  
       Collapse of demolition                           Failure of scaffold                    Fall of material hoist  
       Failure of excavating slope                 Fall of person from height                  Others:…………… 
 
16- What is your suggested expense in safety management in terms of contract cost in a construction 
project? 
        0.5%                    1%                     2-3%                     >3%                    Depends     
 
17- What would be your response if there were a serious accident happened in your responsible site? 
      Stop work until the risk of accident cleared                      continue work & study the cause    
       find out who to be  responsible                         review the construction procedures w.r.t. safety  
       no action to take                Others: ………………………. 
 
18- In your last visit to site, you might easily identify some potential hazards around, please state some 
cases below: 
   ………………………………………………………………………………………………………….. 
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inspections and safety visits, safety tools and its availability in sites, safety policies, 

activating the role of insurance companies in the field of safety construction, safety 

meetings, and other safety aspects (Figure 3.6). 
Table 3.2: Part C questions.  
19- please tick the appropriate item that you Strongly Agree (SA), Agree (AG), Disagree (DA), Strongly 
Disagree (SD), Don't Know (DK) the statements as below:  

  SA AG DA SD DK 

1 Implementation of safety regulations helps in reducing accidents.      

2 Responsibility for safety and health is only confined to 
construction work on site.  

     

3 The main cause of accidents on site is that the workers are lack of 
safety knowledge.   

     

4 Consultants carry both a moral responsibility and a duty of care 
for building/demolition workers and public in general. 

     

5 You have a good knowledge of the current regulations regarding 
safety on construction sites.  

     

6 The ministry of labor gives adequate information about the 
current safety regulations for contractors.  

     

7 The current regulations are adequate and applicable to the local 
construction sites in Gaza Strip. 

     

8 A delegate from the ministry of labor visits the construction sites 
to follow up safety performance.  

     

9 Insurance companies visit the sites for the insured projects.       

10 Construction professionals should play more active roles in 
sustaining construction safety.  

     

11 Design engineer should be responsible for buildability and safe 
construction working and they should have regular site visits to 
ensure safe construction as specified.  

     

12 Owner's institutions should include subject of safety in the bid 
entry.  

     

13 Special governmental institutions should increase their effort in 
the field of construction safety.  

     

14 Construction professionals should play more active roles in 
improving safety culture for construction labors.   

     

15 Contractor is the responsible in the case of accidents.       

16 The contractor should be stopped when making safety violation.       

17 Implementation of Total Quality Management in the construction 
industry can reduce accidents.  
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Figure 3.6: Part D of the questionnaire.   

20- Is there a recording for accidents and violations during your executed projects? 
 Yes   No 
 

21- Is there a relation between type of the contract/owners representatives and safety items in the 
contract?  
 Yes   No 
How? ………………………………………………………………………………………………………... 
 

22- Is there a strict measures against the contractor who makes a safety violations during the executing of 
their projects? 
 Yes   No 
If yes, how?, and if no, why? ………………………………………………………………………………. 
 

23- Did you ever attend safety training courses? 
 Yes   No 
If yes, state where did you receive the training and what is it's subjects? ……………………………….… 
And did you benefited from it? 
 Yes   No 
Why? ……………………………………………………………………………………………………….. 
 

24- Have all workers and engineers received general safety training in construction? 
 Yes   No 
If yes, how?, and if no, why? ………………………………………………………………………………. 
 

25- Do you think that training workers to carry out their work and the equipment safe use are necessary to 
improve construction safety? 
 Yes   No 
 

26- If a safety training course is allowed for you, what are the subjects you desire to receive?  
………………………………………………………………………………………………………………. 
 

27- Are there safety visits for construction sites? 
 Yes   No 
 

28- In the case of recognizing a risk during your site visits, are there any arrangements to avoid the risk? 
 Yes   No 
 

29- Is the following find in your working sites? 
 Always Some 

times Rarely No 

1 First aid bag     
2 Emergency telephone numbers     
3 Eye protection     
4 Hard hats      
5 Safety footwear      
6 Fire protection      
7 Emergency tools     

 

30- Is there a clear safety policy for your organization?  
 Yes   No 
If yes, are there effective arrangements for reviewing the policy every year? ……………………………... 
 

31- Do you trust in the local insurance companies? 
 Yes   No 
 

32- Do you review the policy before the starting of the work? 
 Yes   No 
 

33- Is there a regular safety meetings during the executing of your projects? 
 Yes   No 
If yes,   Weekly            Monthly           After an accident      Depend on the nature of the accident  
 Other 
 

34- In your opinion, any other suggestions you would suggest to improve construction safety: …….…. 
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The original questionnaire was designed in Arabic (See Appendix II) to be more 

understandable and to achieve a clear ideas or answers. The questionnaire was provided 

with a covering letter explaining the purpose of the study, the way of responding, the aim 

of the research and the security of the information in order to encourage a high response.  

3.8 Instrument validity and reliability test 

Burns and Grove (1993) defined the validity of an instrument as a determination of the 

extent to which the instrument actually reflects the abstract construct being examined. Pilot 

and Hungler (1985) give another definition, "Validity refers to the degree to which an 

instrument measures what it is supposed to be measuring". High validity is the absence of 

systematic errors in the measuring instrument. When an instrument is valid; it truly reflects 

the concept it is supposed to measure (Wood and Haber, 1998) 

Content validity test was conducted. The amended questionnaire was sent to a statistical 

expert to evaluate the procedure of questions and the method of analyzing the results. The 

expert did agree that the questionnaire was valid and suitable enough to measure the 

perception of construction professionals towards safety and to evaluate the ability to 

improve the safety in our local construction industry.  

Reliability of an instrument is the degree of consistency with which it measures the 

attribute it is supposed to be measuring (Polit and Hunger, 1985). The test is repeated to 

the same sample of people on two occasions and then compares the scores obtained by 

computing a reliability coefficient (Polit and Hunger, 1985). For the most purposes 

reliability coefficient above 0.7 are considered satisfactory. Period of two weeks to a 

month is recommended between two tests (Burns and Groves, 1987). Ten questionnaires 

were re-distributed among contractors, consultants and owners. The reliability coefficient 

was (0.88) for contractors, (0.91) for consultants, and (0.86) in owners case which 

indicates a high level of reliability.  

3.9 Pilot study 

A pilot study for the questionnaire was conducted before collecting the results of the 

sample. It provides a trial run for the questionnaire, which involves testing the wordings of 
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question, identifying ambiguous questions, testing the techniques that used to collect data, 

and measuring the effectiveness of standard invitation to respondents (Naoum, 1998).  

The piloting process conducted by interviewing five experts. The five experts represented 

the three types of populations. Two contractors, two owners' engineers and one expert 

working with a consultant were invited to participate in the piloting process and were 

asked to review the questionnaire and give their advice. In general, they agreed that the 

questionnaire is suitable to achieve the goals of the study. Important comments and some 

modifications have done. The main comments could be summarized as follow:  

 Q2: the name of the organization changed to be optional to keep the information 

of the organization secret.  

 Q19-15: this is an additional question asks if the contractor is fully responsible 

about accidents in the site.  

 Q19-16: additional question was added to ask if the contractor should be stopped 

in proceeding the work in the case of not complying with safety regulations.  

 Q32: the experts added a question asking the respondent if he believe in the trust 

of the local insurance companies.  

 Q33: this question was added to ask the respondents if they review the insurance 

policies before they insured their projects.  

3.10 Data processing and analysis  

Raw data collected was first sorted, edited, coded and then entered into a computer 

spreadsheet. Two programs were used. A quantitative analysis was done using Microsoft 

Excel (spreadsheet) computer program for the questions in parts A, B, and D of the 

questionnaire. Appropriate graphical representations and tables were obtained to 

understand and analyze the questions. SPSS program was used to analyze part (C) where in 

this part Likert Scale questions was used. The main factors which are used in analysis were 

the mean and the percentage weight. Ranking was followed by comparison of mean values 

for all the three parties of the population. The analyzed data was finally presented using 

descriptive methods for easy interpretation and to enable comparisons and inferences to be 

drawn.  
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4 RESULTS AND DISCUSSION  
 
 
 

 

This chapter introduces the survey results and the discussion of the four parts of the 

questionnaire. The first part (A) will present the company profile and information 

about the respondents. Part (B) of the questionnaire will discuss the causes, results 

and costs of accidents in Gaza Strip construction industry. The third part (C) will deal 

with responsibilities and roles of all construction professionals towards safety. The 

last part (D) will discuss procedures and methods, which can help in improving the 

construction safety performance in the Gaza Strip.  

4.1 Part A: Company Profile 

This part of the questionnaire includes 7 questions asked about the nature of the work 

of the respondent organization, the size and numbers of the executed projects during 

the last five years, and information about the position and the experience of the 

respondents.   

4.1.1 Type of organization 

60% (50) contracting companies, 16% (13) consulting offices and 24% (20) owners 

firms participated in the questionnaire (Figure 4.1). 62% (30) of the contractors were 

first and second class companies who represent the top class of the construction 

sector, while 38% (20) were from the two next classes (C & D).  

The responding rate among contractors and consultants (83% and 87%, respectively) 

is considered sufficient and reflects the care of the two parties in the objectives of this 

study. While, out of thirty questionnaires have been distributed among the main 

owners in the Gaza Strip, 67% (20) of them responded the questionnaire. This 
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percentage is low compared with the other two types of respondents (contractors and 

consultants). This poor response can be attributed to two main reasons: the top 

managers or owners' engineers have no time to answer the survey questions. In 

addition, there was no personal relationship between the author and the not 

responding professionals. But in general, 67% (20) responding owners represented the 

main owner's viewpoints who executed very large numbers of projects. The general 

response rate for the three parties (contractors, consultants and owners) was 79%. The 

total number of respondents among the three parties was 83 respondents. The 

response rates within the various groups of the surveyed companies were found to be 

high compared with the norm of 60%-70% of most structured questionnaire in 

construction industry as outlined by Naoum (1998). The high response rates reflect 

the relevant importance paid by the respondents in the Gaza Strip to the objective of 

the study, which has increased the confidence of the research results.  

 

 

 

 

 

 

Figure 4.1: Respondents' organization.  

4.1.2 Position of respondent 

Figure 4.2 shows that 32% (27) of the respondents were project managers, 24% (20) 

site engineers, 22% (18) supervisor engineers, 17% (14) were a company presidents, 

and 5% (4) were executive managers. Out of 14 company presidents who responded 

the survey, 12 of them were contractors and 2 were consultants.  

Contractors
60% (50)

Owners
24% (20)

Consultants
16% (13)
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36% (18) of the responding contractors, 38% (5) of the responding consultants, and 

35% (7) of the responding owners who participated in the survey were project 

managers. 36% (18) of the responding contractors were site engineers, while 46% (6) 

of the responding consultants and 55% (11) of the responding owners were 

supervisors. 5% (4) of the respondents were executive managers. The survey 

concentrated mainly on persons who had an experience in construction fields because 

they deal directly with hazards and all other safety issues in construction sites.  

Figure 4.2: Position of respondents. 

4.1.3 Year of establishment  

Table 4.1 shows that 48% (40) of the respondents firms were established before 1995, 

33% (27) established between 1995 to 2000, while 19% (16) only were established 

after the year 2000.  

Table 4.1: Company establishment year.  

 Contractor Consultant Owner Average 

Before 1995 32% (16) 85% (11) 65% (13) 48% (40) 

1995-2000 40% (20) 15% (2) 25% (5) 33% (27) 

2000-2003 14% (7) - 10% (2) 11% (9) 

After 2003 14% (7) - - 8% (7) 

Year  

of  

Establishment 

Total 100% (50) 100% (13) 100% (20) 100% (83) 

The results showed that 68% (34) of contractors, 15% (2) of consultants, and 35% (7) 

of owners were newly established and have less than 10 years of experience in 

constructions in the Gaza Strip (Figure 4.3). The average percentage of the newly 

Project 
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established companies (less than 10 years of experience) was 52% (43) among the 

three groups of construction professionals (contractors, consultants, and owners).  

Figure 4.3: The experience of the respondents' organizations.  

In the survey, question number 2 in the questionnaire (see appendix II) which asked 

the respondents to fill the name of the their organizations was left optional in an 

attempt of extracting of results with more frankness and accuracy. 

4.1.4 Number of executed projects and its values during the last five years 

As demonstrated in Table 4.2, the majority of consultants and owners executed more 

than 10 projects with values more than the three million dollars during the last five 

years (table 4.3). While 34% (17) of contractors executed less than 10 projects and 

20% (10) of them worked by values less than 0.5 million dollars during the last five 

years. These high percentages (34% and 20%) who worked less than 10 projects with 

values less than 0.5 million dollars are attributed to two main reasons: the high 

numbers of the new established contracting companies. In addition, to the current 

political situation caused by Al Intifada, which contribute in reducing the numbers 

and the values of the construction projects. However, most of the participated 

companies have a good level of experience in the field of constructions. 
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Table 4.2: Numbers of the executed projects during the last five years.  

  Contractor Consultant Owner Average 

Less than 10 34% (17) 8% (1) 15% (3) 25% (21) 

11 - 20 44% (22) 15% (2) 35% (7) 37% (31) 

21 - 30 14% (7) 46% (6) 15% (3) 20% (16) 

More than 30 8% (4) 31% (4) 35% (7) 18% (15) 

No. 

of 

executed 

projects 

Total 100% (50) 100% (13) 100% (20) 100% (83) 

Table 4.3: Values of the executed projects during the last five years (in millions $).  
  Contractor Consultant Owner Average 

Less than 0.5 20% (10) 8% (1) - 13% (11) 

1 - 3 34% (17) 15% (2) 15% (3) 27% (22) 

3 - 5 24% (12) 23% (3) 40% (8) 28% (23) 

More than 5 22% (11) 54% (7) 45% (9) 32% (27) 

Values of 

executed  

projects 

(In millions $) 

Total 100% (50) 100% (13) 100% (20) 100% (83) 

4.2 Part B: Causes, Rates and Costs of Accidents 

This part of the questionnaire will discuss the main reasons for accidents, factors that 

contribute to increase the injury rates, rates of injuries, and the cost of construction 

accidents. The results will then be compared with results of other researchers in other 

countries.  

4.2.1 Accidents during the last five years 

The results highlighted the serious bad situation where 75% (62) of the participants in 

the survey had accidents in their construction projects during the last five years (figure 

4.4). Accidents were occurred in 72% (36) of contractors' construction sites. 77% (10) 

of the responding consultants and 80% (16) of the responding owners stated that 

accidents occurred during working with projects were supervised or owned by them. 

The results show that 77% (23) of the first two classes of contractors were have 

accidents while 65% (13) of the third and the fourth classes of contractors were had 

accidents in their construction projects during the last five yeas. This indicates that 

companies with higher construction project values have accidents more than the 

smallest due to the size and the complexity of the projects. In general, the result seems 

convergent and very high when compared with other countries. In Australia for 
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example, 35% among 102 who respond the questionnaire of Marshall (2002) have had 

injuries in their construction works during the past two years.  

Figure 4.4: Accident rates among the three parties. 

Figure 4.5 shows during the last five years that 10% (5) of contracting companies had 

death cases, 14% (7) of them had injuries that caused permanent inability. More than 

40% (20) of them had temporary injuries and the majority of contractors had a very 

high numbers of light injuries. There were difficulties in obtaining records from the 

respondents to understand the rates and the causes of fatalities and injuries. These 

difficulties were due to the lack of records kept by contractors. However, in some 

cases, when the records were available, there was difficulty in finding or obtaining 

them. But in general, the main reasons of fatality cases were falling from heights, 

being caught under excavations, or electrical shocks. The main reasons for other 

injuries were due to fall from heights, bad use of equipment, dropped objects and 

materials, being caught under excavations, and toxic materials. The results in the Gaza 

Strip agreed with the results of Alazab (2000) in Egypt; Hinze and Gambatese (1992) 

in USA; Yanai, Goldin, Kugil, and Hiss (1999) in Israel; and Lubega and Kiggundu 

(2000) in Uganda. They all found out that being struck by an object, falling at ground 

level, being hit by falling objects, and being caught under excavations were the most 

common causes of injuries among the construction workers.   
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Figure 4.5: Types of injuries among contractors' workers. 

4.2.2 Recording accidents 

49% (41) of the respondents keep records of the size, nature, cause, and results of the 

injury. While 51% (42) of them didn't care in this issue (Figure 4.6). 77% (10) of 

consultants concentrate on recording the size and the cause of the injury. Owners and 

contractors had a less concern than consultants in documenting the injuries (46% (22) 

and 45% (9), respectively). Consultants have better injury record than contractors and 

owners due to their care in paper works and documentation, while the other parties, 

mainly contractors, the concern were commonly concentrated on the execution of the 

work and the profit. Also, most of the contractors don't recognize the significance and 

the role of the safety recording in improving the safety in constructions.  

Figure 4.6: Respondents who record accidents. 
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The results in this study disagreed with the results of Hinze and Wilson (1996) in 

USA; Kartam, Flood and Koushki (2000) in Kuwait; and Poon, Ma and Ho (2003) in 

Hong Kong. They found out that majority of respondents of their survey in the three 

countries record and investigate construction injuries and all of them agreed that 

accident investigations were vital to improved safety performance. This due to the 

care of these countries to perform safely and to the active role of their governments to 

follow up safety in construction projects. While in the Gaza Strip, there is a shortage 

and unaware about the importance of recording the safety issues from the government, 

owners, consultants, and contractors.  

However, as the information could only be gathered after an accident had actually 

happened or had learned experience from others, it is only re-active indicator to 

reflect site safety performance. Safety investigation is considered weak in 

constructions in Gaza Strip. The investigation of an accident can provide meaningful 

information that can be used effectively to reduce or even eliminate foreseeable 

hazards in the sites.  

4.2.3 Perception of causes of accidents 

A high percentage of the subjects (contractors, consultants, and owners) believed that 

the high accident rates on construction sites were due to careless attitude of workers 

and a lack of safety knowledge of all working in constructions (the percentages were 

46% (38) and 43% (36), respectively) (Figure 4.7). Besides, they considered that 

careless consultation and management in the field of safety (29% (24) and 24% (20), 

respectively). All the mentioned reasons in addition to lack of safety legislation were 

reasons contributes in increasing the accident rates in constructions (14% (12) and 

11% (9), respectively). 

The results of Kwok, Tang and Poon (2003) study seemed approximately similar to 

our results in the Gaza Strip. Careless worker attitude and lack of safety knowledge 

were the first two factors which contributing to the increase of construction accident 

rates in Hong Kong. 
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Figure 4.7: Reasons of the high accident rates in constructions. 

(The percentages in Fig. 4.7 do not add up to 100 because there are overlapping of the choices)  

4.2.4 Management shortage in safety issues 

The respondents of the survey (contractors, consultants, and owners) believed that top 

management level of all the construction firms in the Gaza Strip participates in 

increasing accident rates due to carelessness in employing safety officers (42% (35)). 

In addition, the contractors consider the cost of safety as an additional cost that could 

be saved (41% (34)) (Figure 4.8).  
Figure 4.8: The shortage of management  

(The percentages in Fig. 4.8 do not add up to 100 because there are overlapping of the choices)  

The respondents also believed that top management neglect safety training and safety 

motivations (31% (26) and 12% (10), respectively). Finally, 11% (9) of the 
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respondents said that all the mentioned factors have a direct effect in increasing the 

accident rates.  

The result shows that carelessness in employing safety officers were the main 

shortage of the top management towards reducing accident rates, which agreed with 

the result of Hinze (1997). He found out that firms with better safety records were 

those with full-time safety officers with considerable authority and when full-time 

safety officers were assigned to most company projects. The result also agreed with 

Hinze and Wilson (1998) who believed that safety incentives are designed to 

influence workers actions so that safer worker's performance is encouraged and 

rewarded.  

4.2.5 Worker's lack of awareness of safety issues 

69% (57) of the respondents believed that the lack of safety culture is the most 

important reason in causing accidents (Figure 4.9). The lack of training and in using 

equipment are the next two reasons of causing accidents among construction workers 

(the percentages were 20% (17) and 19% (16), respectively). The lack of safety 

motivation is a lesser reason than others (7% (6)). And 5% (4) agreed that all the 

mentioned are serious reasons that increase the rate of injuries between workers.   

Figure 4.9: The role of workers. 

(The percentages in Fig. 4.9 do not add up to 100 because there are overlapping of the choices)  

Kwok, Tang and Poon (2003) found that construction workers were in general short 

of safety training and safety culture in Hong Kong. The results in Gaza Strip seemed 
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similar to these in Hong Kong, where lack of safety training and lack of safety culture 

of the workers were the main two reasons that increased accident rates among the 

construction workers.  

Workers' attitudes and lack of safety culture appear to have a great effect on the 

implementation of safety measures at the job site. Orientations and safety training 

programs should be prepared to improve workers' safety culture and their attitudes 

towards safety. Workers must be educated on safety regulations and procedures, and 

should be trained in safe working methods. Only properly trained workers should be 

allowed to perform risky tasks. Workers' participation in safety programs should be a 

job requirement, since they are the ones who are exposed to the danger of daily job 

hazards.  

4.2.6 Safety responsibility 

Figure 4.10 shows that 48% (40) of the subjects (contractors, consultants, and owners) 

agreed that all parties (government, owners, consultants, contractors, and workers) are 

responsible for the safety performance in construction sites. The remain 52 % (43) of 

respondents' result arranges the safety responsibility as follows: consultants with 27% 

(22) percent, contractors 22% (18) percent, owners and governmental institutions 

(16% (13) and 13% (11), respectively), and workers were the least responsible with 

2% (2) only of the votes. In Table 4.4, 25% (13) of the contractors blamed consultants 

for the shortage of construction safety because they have the force to apply safety 

issues in construction sites. Contractors excuse themselves because they care for the 

execution and profit matters, while consultants should follow quality, safety and other 

construction issues. Owners and then the governmental institutions are the next 

indicted from the perspective of contractors. On the other hand, consultants put 

contractors as the first responsible for safety with 31% (4) percentage. While owners 

assumed that safety is the responsibility of both contractors and consultants with a 

same degree (19% (4)). Table 4.4 demonstrates opinions of each party about who is 

the responsible about construction safety in the Gaza Strip. 

In general, consultants couldn’t enforce safety due to the weakness of the contracts, 

economical and political situations. And so, the responsibility of safety is not confined 

into one party but it is the responsibility of all the parties in and out side the site.  
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Figure 4.10: Construction safety responsibility 
(The percentages in Fig. 4.10 do not add up to 100 because there are overlapping of the choices) 

 
Table 4.4: Opinions of contractors, consultants, and owners about who is the responsible about 
applying the safety in the construction sites. 

Contractors Opinion Consultants Opinion Owners Opinion 
Contractors 13% (8) Contractors 31% (4) Contractors 18% (6) 
Consultants 25% (15) Consultants 8% (1) Consultants 18% (6) 

Owners 13% (8) Owners 15% (2) Owners 9% (3) 
Government 12% (7) Government 8% (1) Government 9% (3) 

Workers - Workers - Workers 6% (2) 
All 37% (22) All 38% (5) All 39% (13) 

In Australia, almost all respondents agreed with the statement “Safety is the 

responsibility of both management and the worker together” (Williamson, Feyer, 

Cairns, and Biancotti, 1997). In Hong Kong, 95% of the respondents of the survey of 

Kwok (2003) agreed that safety responsibility should be shared among clients, 

designers/architect and contractors.  

In general, the results in the Gaza Strip matched with the results of other studies in 

many countries which consent that responsibility for safety in any construction project 

should be shared among all the parties involved in the project, namely, the owner, the 

designer or architect, and the contractor. All other external parties who could enforce 

applying safety in constructions such as governmental institutions or the insurance 

companies own a duty of care towards construction safety.  

4.2.7 The role of governmental institutions in improving construction safety 

83% (67) of respondents (contractors, consultants, and owners) agreed that there is no 

governmental institution that follow up safety in constructions, enlightenment of the 

construction employees, in applying safety legislation, or help in improving safety 
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performance in construction sites in the Gaza Strip. The other 17% (16) of the 

respondents noted a representative of the ministry of labor visits their sites but in a 

very separated periods and without a serious actions.  

In Kuwait, every contractor is required to contact the Safety Department of the 

Kuwait Municipality when starting a new project and submit necessary documents 

(Kartam, Flood and Koushki, 2000). The situation in Sudi Arabia seemed worse as in 

the Gaza Strip than in Kuwait where the practice of safety in Saudi Arabia is not 

regulated by any government agency (Jannadi and Assaf, 1998). The practice of 

safety in construction in the USA is regulated by governmental agencies such as the 

Occupational Safety and Health Administration (OSHA), which provides strict rules 

and regulations to enforce safety and health standards on job sites (OSHA, 1990).  

The role of government towards construction safety in the Gaza Strip seemed as bad 

as in other countries such as Saudi Arabia. There is an inherent need to activate the 

role of the government to enforce safety in our local construction industry. The 

shortage aspects of the government towards safety will discussed in section 4.3. 

4.2.8 Accidents caused by careless consultants  

The respondents (contractors, consultants, and owners) of the survey agreed that 

collapse of walls and roofs, and failure of excavations were mainly consultant 

responsibility (the percentages were 47% (39) and 41% (34), respectively). 31% (26) 

of the viewpoint agree that all consultants responsible for removing all factors may 

cause accidents or injuries (Figure 4.11). 

Figure 4.11: Accidents which could be prevented by consultants. 
(The percentages in Fig. 4.11 do not add up to 100 because there are overlapping of the choices) 

Failure of 
excavating slope 

41% (34)

Collapse of walls & 
roofs

47% (39)

Fall of material 
hoist 

2% (2)

Fall of person from 
height
4% (3)

Fall of person from 
scaffolding

10% (8)

Other
31% (26)



  61

The respondents also believed that consultants should oblige contractors to execute 

safely, and if contracts were not enforceable, they should share owners to improve 

contract conditions to be more enforceable.   

4.2.9 The costs of construction safety 

Figure 4.12 shows that 50% (41) of respondents (contractors, consultants, and 

owners) believed that every project has it's own nature and so the cost of safety in 

each project differs according to the nature, type, size, heights of buildings, depths of 

excavations, type of material, and many other issues. Another 20% (17) of them 

estimated the costs of safety in construction approximately 1% of the contract value. 

While 16% (13) of them estimated the safety costs by less than 0.5% of the contract 

value. 13% (11) estimated the safety costs between the ranges of 2 to 3% of the 

contract value because they assumed the insurance of the project as part of the safety 

costs. 

Figure 4.12: The cost of construction safety. 

In Kuwait, many managers think that safety procedures substantially increase the cost 

of construction (Kartam, Flood and Koushki, 2000). They also found out that accident 

costs and safety procedures are not considered in the contractor's bid and only the 

insurance cost is considered for those items in Kuwait. The responding managers of 

the survey of Kartam, Flood and Koushki (2000) estimated the cost of implementing 

safety procedures and regulations in Kuwait to be 0.25-2% of total project value.  
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The majority of contractors in Gaza Strip as in Kuwait didn't consider the cost of 

safety in the bid. This is attributed to the competitive tendering and the method which 

used in awarding the bid to the lower contractors' price.  

4.2.10 Actions after accident occurrence   

The results of the survey show that 41% (34) of the respondents stop working until the 

cause of accident is cleared (Figure 4.13). And 40% (33) continue their working but at 

the same time they study the cause and take active actions to avoid any other 

accidents due to the same risk. 23% (19) of them continue working and start in 

studying the construction procedures. 18% (15) of the respondents concern on 

identifying who is the responsible of the accident, and they don't care if the work was 

stopped or not.  

In USA, a worker is injured, the initial and most important issue is that of obtaining 

prompt treatment for the injured. Once the injured worker has been attended to, 

attention will begin to focus on ensuring that a similar injury does not occur in the 

future (Hinze, 1997).  

Figure 4.13: Actions after the occurrence of an accident. 

4.2.11 The clearest potential hazards in sites 

The respondents (contractors, consultants, and owners) were asked to give examples 

about the clearest potential hazards in their construction sites. The result shows that 

there are many potential hazards that could be identified easily during the site visits. 
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The common repetitive and cleared hazards noted by respondents could be 

summarized following: 

 The fear that workers fall down scaffolding or heights.  

 Persons falling from voids of elevator, stairs, ventilation, etc.  

 Falling of objects during walking under the constructed buildings.  

 The bad fixing of scaffolding.  

 The nails which are fixed in wooden boards or in the concrete slabs.   

 The carelessness of workers in wearing safety tools such as helmets, safety 

shows, eye protections, etc.  

 Temporary electrical wires which are used during the execution of the work.  

 Excavations more than 4m depth with careless use of the suitable shutter.  

 Dealing with poison materials such as Epoxy without the wearing of muzzles.  

 When a new worker or unskilled use an equipment for the first time.  

4.3 Part C: Roles and responsibilities of all construction professionals 

Question no. 19 in the questionnaire consists of 17 sub-questions with a five-point 

Likert scales (strongly disagree (SD), disagree (DA), don't know (DK), agree (AG), 

strongly agree (SA)). The purpose of the questionnaire is to evaluate the subject’s 

agreement with them (see appendix II). These questions concern mainly on the need 

to improve construction safety, the responsibility of each party involved in 

construction towards safety, and the role of each of them in improving the 

construction safety performance in the Gaza Strip. In the analysis, these questions 

grouped into 4 main groups: the need to improve safety, construction safety 

responsibly, the role of the governmental institutions and the insurance companies, 

and Safety - total quality management relationship.  

4.3.1 The need to improve safety 

 Table 4.5 shows that the means for three questions mentioned in the table are more 

than 4.4. These results mean that there was a consensus among the respondents from 

the three groups of the population (contractors, consultants and owners) that safety 
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provisions are very helpful in reducing accident rates and they also agreed that all 

construction professionals should increase their roles and efforts in following up 

safety issues and in improving safety culture for all those working in constructions, 

specially the culture of construction workers (Questions 19-1, 19-10, and 19-14).     

Table 4.5: The need to improve construction safety (Questions 19-1, 19-10, and 19-14).      
Q. No. The need to improve safety Population SA AG DA SD DK Mean P W 

Contractors 66% 

(33) 

34% 

(17) 

- - - 4.66 93% 

Consultants 92% 

(12) 

8% 

(1) 

- - - 4.92 98% 

Q19-1 Implementation of safety 
regulations helps in reducing 
accidents. 

Owners 95% 

(19) 

5% 

(1) 

- - - 4.95 99% 

Contractors 40% 

(20) 

60% 

(30) 

- - - 4.4 88% 

Consultants 54% 

(7) 

46% 

(6) 

- - - 4.54 91% 

Q19-10 Construction professionals 
should play more active roles 
in sustaining construction 
safety. 

Owners 75% 

(15) 

25% 

(5) 

- - - 4.75 95% 

Contractors 50% 

(25) 

50% 

(25) 

- - - 4.5 90% 

Consultants 38% 

(5) 

62% 

(8) 

- - - 4.38 88% 

Q19-14 Construction professionals 
should play more active roles 
in improving safety culture 
for construction labors. 

Owners 65% 

(13) 

35% 

(7) 

- - - 4.65 93% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know, PW: 
Percentage Weight) 

The results of question 19-1 in Table 4.5 agreed with the results of Gun (1993) study. 

Gun (1993 investigated contractors' safety performances at 98 different construction 

sites over 2 years. He found out that the majority of the severe injuries in these 

companies were considered to be attributable to a violation of a regulation. Also in the 

studies of Kartam, Flood and Koushki (2000) and Tam, Zeng and Deng (2004) in 

Kuwait and China respectively, there were a consensus among the respondents of 

their surveys that safety regulation is significant in reducing accidents in the 

construction sites. The general conclusion of Lubega and Kiggundu (2000) in their 

study is that accidents are caused by a wide range of factors, some of which are lack 

of awareness of safety regulations and the lack of enforcement of safety regulations.  
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Question no. 19-10 and 19-14 as shown in table 4.4 asks if construction professionals 

should play an active role in sustaining construction safety and in improving the 

culture for construction workers. The results enhanced the desire of all construction 

parties to improve and activate their role towards the construction safety.  

Gun (1993) concluded in his study that good management practices are most likely to 

prevent injuries which are associated with safety violations. The conclusion of Gun 

(1993) is matching with the results of this study (see Table 4.5, Q19-10). Tam, Zeng 

and Deng (2004) identified that poor safety awareness of firm's top leaders and poor 

safety awareness of project managers as the main factors affecting construction safety 

performance in China. Also in Hong Kong, the survey results of Poon, Ma and Mo 

(2003) indicates that management involvement in safety is significantly correlated 

with the site accident frequency rate. The results in Hong Kong and in China also 

were matching with the results in the Gaza Strip (See Table 4.5, Q19-14).  

The respondents believed that to improve the role of contractors, they should comply 

with the requirements and conditions of the submitted safety plan, ensuring that the 

sub-contractors are all following the requirements and conditions of the safety plan, 

informing the relevant parties that any changes made on site that may affect the 

project safety file. They also ensure that adequate safety training is provided to staff. 

Owners and consultants should take safety as priority when selecting the contractor. 

Also, contractor must be informed by them of all the information regarding safety and 

health. Owners and consultants should also improve safety conditions and really 

participate with the contractors in applying the safety measures during the 

construction stage.   

4.3.2 Construction safety responsibility  

According to the result of the question if construction safety responsibility confined 

only to those working in this field or not, the mean for the three parties approaches to 

3 (disagree). 92% (46) of contractors (70% DA plus 22% SD), 92% (12) of 

consultants and 75% (15) of owners (60% DA plus 15% SD) believed that safety is 

not confined only to those working in the field, but it extents to any party who could 

affect the safety performance in sites such as governmental firms or insurance 

companies (Table 4.6). The results agreed with the findings of Kwok, Tang and Poon 
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(2003) in Hong Kong and also Kartam, Flood and Koushki (2000) in Kuwait. They 

found out that safety is not confined only to all working in construction sites but also 

to government and insurance companies. They are all responsible of the safety in 

constructions.  

Table 4.6: Construction safety is only confined to construction work on site.  
Q. No.  Safety responsibility  Population SA AG DA SD DK Mean P W 

Contractors 2% 

(1) 

6% 

(3) 

70% 

(35) 

22% 

(11) 

- 2.88 58% 

Consultants - 8% 

(1) 

92% 

(12) 

- - 3.01 62% 

Q19-2 Responsibility for safety and 
health is only confined to 
construction work on site.  

Owners - 25% 

(5) 

60% 

(12) 

15% 

(3) 

- 2.95 59% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know, PW: 
Percentage Weight) 

Question 19-3 (Table 4.7) was asking the respondents about the responsibility of 

workers. The mean for the three parties were 4, which means that the majority of 

respondents agreed that workers in the Gaza Strip have bad safety culture which 

contributes to increase accident rates in constructions. Moreover, as it is noted 

through the distribution of the questionnaire, workers didn't care about wearing safety 

tools, nor followed safety instruction in executing risky tasks. They are also careless 

in using equipment soundly, etc. This bad workers' safety culture was attributed 

mainly to the lack of safety training and safety orientations. The results also show that 

22% (11) of contractors, 23% (3) of consultants and 15% (3) of owners agreed that 

workers have a safety responsibility and believed that if there were parties or persons 

who care about improving construction safety, they could obligate workers to behave 

safely, instruct and orientate them, arrange safety training programs for workers, and 

then the results will be better. Table 4.7 shows the results and percentages of the 

opinions of each construction party (contractors, consultants, and owners).  
Table 4.7: Safety culture for construction workers.   
Q. No.  Workers responsibility  Population SA AG DA SD DK Mean PW 

Contractors 22% 

(11) 

56% 

(28) 

20% 

(10) 

2% 

(1) 

- 3.98 80% 

Consultants 23% 

(3) 

54% 

(7) 

23% 

(3) 

- - 4.0 80% 

Q19-3 The main cause of 
accidents on site is that the 
workers are lacking of 
safety knowledge.   

Owners 15% 

(3) 

70% 

(14) 

15% 

(3) 

- - 4.0 80% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know) 
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Question no. 19-4 (Table 4.8) asks the respondents about the responsibility of 

consultants. The majority of participants agreed that consultants have the power and 

the authority to force all employees in sites to comply with safety provisions. They 

also should participate in improving contract conditions by making them stricter. The 

results in this study agreed with the conclusion of Kartam, Flood and Koushki (2000) 

study in Kuwait. The respondents in Kuwait believed that consultants have a great 

effect on applying and enforcing the safety measures in construction sites. 

The results in Table 4.8 show that all contractors blamed consultants for the shortage 

in applying and enforcing the safety in construction and the mean were 4.56. The 

mean for consultants and owners were approximately 4.0 which means that 

contractors strongly blamed consultants more than consultants and owners did and it’s 

noted that 31% (31) of consultants (23% DA plus 8% SD) and only 5% (1) of owners 

believed that in these bad political and economical situations, consultants couldn't 

force contractors due to the loss of security, the carelessness of owners in following 

up safety issues, and the competent contract prices which change contractors to care 

in every thing could be saved (Table 4.8).   

Table 4.8: Consultants responsibility towards construction safety.  
Q. No.  Consultant responsibility  Population SA AG DA SD DK Mean PW 

Contractors 56% 

(28) 

44% 

(22) 

- - - 4.56 91% 

Consultants 31% 

(4) 

38% 

(5) 

23% 

(3) 

8% 

(1) 

- 3.92 78% 

Q19-4 Consultants carry both a 
moral responsibility and a 
duty of care for 
building/demolition 
workers and public in 
general. 

Owners 25% 

(5) 

70% 

(14) 

5% 

(1) 

- - 4.2 84% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know) 

Table 4.9 shows that an average 49% (41) of the respondents agreed and 40% (33) of 

them strongly agreed (mean more than 4.0) that designers should be responsible for 

buildability and safe construction working and they should have regular site visits to 

ensure safe construction as specified and record mistakes and notes which could be 

avoided in the next designs (question no. 19-11, appendix II).  

In general, the role of architect or designer towards ensuring the safety of the project 

by properly designing the temporary and permanent work from the safety point of 

view. The temporary works must be designed so that they provide a safe means of 
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access to and about the construction work. The permanent work must be designed so 

that it will be stable and safe for the users.  
Table 4.9: Designers responsibility towards safety.  
Q. No.  Designer responsibility  Population SA AG DA SD DK Mean PW 

Contractors 36% 

(18) 

56% 

(28) 

6% 

(3) 

2% 

(1) 

- 4.26 85% 

Consultants 31% 

(4) 

38% 

(5) 

23% 

(3) 

8% 

(1) 

- 3.92 78% 

Q19-11 Design engineer should be 
responsible for buildability 
and safe construction 
working and they should 
have regular site visits to 
ensure safe construction as 
specified. Owners 55% 

(11) 

40% 

(8) 

5% 

(1) 

- - 4.5 90% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know) 

Question 19-12 asked if owner's institutions should include subject of safety in the bid 

entry. Table 4.10 shows the results and the percentages of the respondents. The 

majority of respondents agreed that owner should include subject of safety in bid 

entry and in bid awarding. This may be the first and the essential step of the owner to 

improve construction safety. The results also show that a low percentage of the 

contractors, not exceeding 8% (4) of them (6% DA plus 2% SD), disagreed to 

consider safety in the bidding process. They believed that an inequity will occur if 

there were contractors who subjected in past projects to accidents that couldn't be 

avoided by following safety measures, such as accidents caused due to fate of God. 

These problems could be solved when every contractor shows the safety history of his 

projects and the causes of each accident clearly. Also as shown in table 4.10, 15% (2) 

of consultants disagreed and 5% (1) of owners only strongly disagreed to include 

subject of safety in the bid entry. They believed that it is very difficult to apply that in 

such bad situations. A chance should be given to contractors to work quietly in better 

situations and in better contract prices.  

The results of this study agreed with the results of Kwok (2003) survey in Hong 

Kong. Kwok (2003) found that 88% of the respondents agreed that principal 

contractor previous safety record should be taken into account during the contractor 

selection process. Also in Kuwait, Kartam, Flood and Koushki (2000) concluded in 

their study that owners, as part of his safety responsibilities, must ensure that the 

designer designs a safe project. He must also ensure that the contractor has a safety 

program. The owner should include the safety program as an element of the bidding 

technicalities.  



  69

Table 4.10: Owners role towards safety.  
Q. No.  Owner responsibility  Population SA AG DA SD DK Mean PW 

Contractors 30% 

(15) 

62% 

(31) 

6% 

(3) 

2% 

(1) 

- 4.2 84% 

Consultants 15% 

(2) 

69% 

(9) 

15% 

(2) 

- - 4.0 80% 

Q19-12 Owner's institutions should 
include subject of safety in the 
bid entry. 

Owners 50% 

(10) 

45% 

(9) 

- 5% 

(1) 

- 4.4 88% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know) 

In the case of an accident, the respondents were asked in question 19-15 if contractors 

have the whole responsibility towards safety in the sites. Table 4.11 shows that the 

mean for contractors was 3.42 which approach to 3 (disagree). The table shows that 

52% (26) of contractors disagreed and other 6% (3) strongly disagreed to hold the 

contractor the responsible for construction safety, because all parties should have the 

responsibility towards safety; moreover, other parties such as consultants and owners 

have the power to apply the safety provisions in the site. The other 42% (21) of 

contractors posed that they are the executors and they are exposed to the danger and 

accidents if they work unsafely; so contractors should pay care towards safety more 

than others. The results in Hong Kong differ; all the respondents of Kowk (2003) 

survey agreed that principal contractor should be responsible for implementation of all 

the safety measures on site.  

However, contractors should provide a safe environment for workers by meeting all 

safety requirements during construction processes, beginning with site preparation 

and ending with completion of the work.  

Table 4.11: Contractors responsibility towards construction safety.  
Q. No.  Contractor responsibility  Population SA AG DA SD DK Mean PW 

Contractors 6% 

(3) 

36% 

(18) 

52% 

(26) 

6% 

(3) 

- 3.42 68% 

Consultants 15% 

(2) 

62% 

(8) 

15% 

(2) 

8% 

(1) 

- 3.85 77% 

Q19-15 Contractor is the 
responsible in the case of 
accidents.  

Owners 35% 

(7) 

55% 

(11) 

10% 

(2) 

- - 4.25 85% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know) 

Table 4.11 also shows that the majority of consultants and owners agreed that 

contractors are the only responsible for construction safety where the mean for them 
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approached to 4. The contractor is the indicted from consultants and owners 

viewpoints due to the same reason which made 42% (21) of contractors (36% AG 

plus 6% SA) say that we are the only responsible for an accident as mentioned 

previously.  

The majority of consultants and owners agreed to stop the contractor in proceeding 

the work when he made safety violations (Table 4.12). This may be assumed as a 

punishment for contractors. While 28% (14) of contractors (24% DA plus 4% SD) 

believed that this way will not reduce accident rates because most of projects delay 

and so the stopping will not be assumed as a punishment. 67% (33) of contractors 

(38% AG plus 29% SA) believed that in the case of stopping the contractor, he would 

be more active in avoiding the violations. However, applying safety measures and 

improving the safety awareness in construction sites could be a good solution before 

the occurring of the accident and to avoid the problems which follow the occurring of 

the injury.  
Table 4.12: Stopping contractors to proceed in working.  

Q. No.  Contractor responsibility  Population SA AG DA SD DK Mean PW 

Contractors 29% 

(14) 

38% 

(19) 

24% 

(12) 

4% 

(2) 

5% 

(3) 

3.92 78% 

Consultants 54% 

(7) 

38% 

(5) 

- 8% 

(1) 

- 4.38 88% 

Q19-16 The contractor should be 
stopped when making 
safety violations. 

Owners 75% 

(15) 

25% 

(5) 

- - - 4.75 95% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know) 

4.3.3 The role of the governmental institutions and the insurance companies 

There was a consensus among the respondents that special governmental institutions 

should increase their effort and participate in improving construction safety by 

organizing safety-training courses for workers, foremen, supervisors, engineers, etc. 

They should enact safety regulations; arrange sudden site visits and punish those who 

make safety violations; and enlighten them by safety bulletins (Table 4.13). A few 

percentages of consultants and owners (8% (1) and 5% (1), respectively) think that 

safety should be followed continuously, and governmental institutions couldn't apply 

that due to the size and the huge numbers of construction projects and the need to 

large numbers of governmental employees to cover that.  
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Also in Kuwait, Kartam, Flood and Koushki (2000) found out that all the respondents 

for their survey agreed that the government should play an important role in safety 

management in the construction industry.  

The government can support safety management by the financial aids for contractors, 

strict legal enforcement, organizing safety training programs, and effective safety 

inspections for the construction sites.  
Table 4.13: The role of governmental institutions towards construction safety.  

Q. No.  Government role Population SA AG DA SD DK Mean PW 

Contractors 54% 

(27) 

46% 

(23) 

- - - 4.45 91% 

Consultants 46% 

(6) 

46% 

(6) 

- 8% 

(1) 

- 4.31 86% 

Q19-13 Special governmental 
institutions should increase 
their effort in the field of 
construction safety.  

Owners 65% 

(13) 

25% 

(5) 

5% 

(1) 

- 5% 

(1) 

4.45 89% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know) 

As to the question on the degree of knowledge on the current safety regulations, the 

mean for the three parties approaches to 3 which means disagree. 10% (8) of the 

respondents (five contractors, one consultant, and two owners) only had a good 

knowledge of the current regulations, 61% (51) had a general knowledge of the 

regulation (thirty two contractors, five consultants, and fourteen owners) through 

reading working and workers laws which was distributed by the ministry of labor 

(question 19-5, Table 4.14). These rates are considered better when compared with the 

rates in Hong Kong where Kwok, Tang and Poon (2003) found out that 46% of the 

respondents of their questionnaire had knowledge of the current regulations regarding 

construction sites in Hong Kong.  

The results also shows in Table 4.14 that most of the respondents strongly disagreed 

and disagreed that Ministry of Labour gives information about the current safety 

regulation. The knowledge of respondents about safety regulations, as mentioned in 

the previous paragraph, where due to their experience, research, and the reading of 

labors law (question 19-6, Table 4.14).  

In Table 4.14, the results of question 19-7 shows that the mean for each party is less 

than 3, which means that the majority of the respondents believed that the current 

regulations are inadequate. More than 31% (26) of respondents (seventeen 

contractors, four consultants, and five owners) could not tell if the current regulations 
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were adequate to take care of the safety of the workers. About a similar percentage 

31% (26) of the subjects (fifteen contractors, five consultants, and six owners) were 

certain that applying these regulations will be adequate and in any way will be better 

than the working without any laws or regulations. The remain percentages of the 

respondents 37% (31) disagreed that the current regulations are adequate and many 

modifications should be added to activate it and to be more obligating.   

Kwok, Tang and Poon (2003) found out 48% of the respondents of their study 

couldn't tell if the current regulations in Hong Kong were adequate to take care of the 

safety compared with 31% (26) of the respondents in the Gaza Strip. Also in Hong 

Kong, half of the respondents were not certain if the current regulations were 

practicable and applicable to the local situation. In the Gaza Strip 37% (31) of the 

respondents believed that the current regulations were not practical and couldn't be 

applicable in our local construction industry in the Gaza Strip. In China, The Ministry 

of Construction takes the overall responsibility in overseeing the construction 

industry. (Tam, 2004).  

Table 4.14: Construction safety regulations.  
Q. No.  Government role Population SA AG DA SD DK Mean PW 

Contractors 10% 

(5) 

64% 

(32) 

22% 

(11) 

- 4% 

(2) 

3.76 75% 

Consultants 8% 

(1) 

38% 

(5) 

23% 

(3) 

15% 

(2) 

15% 

(2) 

3.01 62% 

Q19-5 You have a good knowledge 
of the current regulations 
regarding construction site.  

Owners 10% 

(2) 

70% 

(14) 

5% 

(1) 

5% 

(1) 

10% 

(2) 

3.65 73% 

Contractors 2% 

(1) 

24% 

(12) 

38% 

(19) 

22% 

(11) 

14% 

(7) 

2.78 56% 

Consultants - 23% 

(3) 

54% 

(7) 

15% 

(2) 

8% 

(1) 

2.92 58% 

Q19-6 The ministry of labor gives 
adequate information about 
the current safety regulations 
for contractors. 

Owners - 10% 

(2) 

50% 

(10) 

15% 

(3) 

25% 

(5) 

2.45 49% 

 

Contractors 4% 

(2) 

26% 

(13) 

30% 

(15) 

6% 

(3) 

34% 

(17) 

2.6 52% 

Consultants - 38% 

(5) 

31% 

(4) 

- 31% 

(4) 

2.78 53% 

Q19-7 The current regulations are 
adequate and applicable to 
the local construction sites in 
Gaza Strip. 

Owners - 30% 

(6) 

30% 

(6) 

15% 

(3) 

25% 

(5) 

2.65 53% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know) 
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Questions 19-8 and 19-9 in Table 4.15 ask if delegated persons from the ministry of 

labor or from the insurance companies arrange sudden visits to construction sites. The 

results listed in Table 4.15 show that insurance companies care more than the ministry 

of labor in following safety issues in the construction sites, where 30% (25) of the 

respondents agreed that the insurance companies arrange safety site visits and 14% 

(12) of them only agreed that the ministry of labour arrange such visits. The care of 

the insurance was more the government due to the need to reduce accidents which 

help in reducing the costs of compensations. But in general, the rates of visits by the 

two parties were very low and inadequate. Respondents believed that increasing 

numbers of safety visits will change this issue to be more serious.  

Table 4.15: Ministry of Labor and insurance safety visits.   
Q. No.  Government & Insurance 

role 
Population SA AG DA SD DK Mean PW 

Contractors 2% 

(1) 

10% 

(5) 

50% 

(25) 

32% 

(16) 

6% 

(3) 

2.7 54% 

Consultants - 31% 

(4) 

8% 

(1) 

23% 

(3) 

8% 

(1) 

2.0 40% 

Q19-8 A delegate from the Ministry 
of Labor visit the 
construction sites to follow 
up safety performance. 

Owners - 10% 

(2) 

35% 

(7) 

35% 

(7) 

20% 

(4) 

2.35 47% 

Contractors 8% 

(4) 

26% 

(13) 

42% 

(21) 

12% 

(6) 

12% 

(6) 

3.06 61% 

Consultants - 38% 

(5) 

38% 

(5) 

23% 

(3) 

- 3.15 63% 

Q19-9 Insurance companies visit 
the sites for the insured 
projects.  

Owners - 15% 

(3) 

45% 

(9) 

35% 

(7) 

5% 

(1) 

2.7 54% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know) 

4.3.4 Safety - total quality management relationship 

In table 4.16, The majority of the respondents agreed that the implementation of total 

quality management in construction industry could reduce accidents.  

The results in this study were matching with the results of to Gervaism (2003). 

Gervaism (2003) stated that management quality has been reported to influence 

occupational safety. According to the adoption and maintenance of a comprehensive 

total-quality approach to the management of construction projects improves worker 

safety.  
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Table 4.16: Safety - total quality system relationship. 
Q. No.  Total quality management  Population SA AG DA SD DK Mean PW 

Contractors 28% 

(14) 

56% 

(28) 

12% 

(6) 

- 4% 

(2) 

3.92 78% 

Consultants 15% 

(2) 

77% 

(10) 

- - 8% 

(1) 

4.38 88% 

Q19-16 Implementation of Total 
Quality Management in the 
construction industry can 
reduce accidents. 

Owners 45% 

(9) 

55% 

(11) 

- - - 4.75 95% 

(SA: Strongly Agree, AG: Agree, DA: Disagree, SD: Strongly Disagree, DK: Don't Know) 

4.4 Part D: Improving safety performance  

4.4.1 Reporting accidents and safety violations   

Figure 4.14 shows that more than half of the respondents 58% (48) didn't care about 

reporting accidents, hazards, or violations. Most of the other 42% (35) record only the 

real injuries. This carelessness in the safety recording among the respondents was 

attributed into two main reasons: the first is that respondents did not recognize the 

benefits of the safety recording in improving the safety in constructions and to prevent 

future accidents. The second reason is the shortage in employing safety officers.  

Hinze and Wilson (1996) believed that reporting and investigating accidents were 

vital in improving safety performance. The objective of reporting and documenting 

accidents is not necessarily to find out on whom to put the blame. The investigation 

and reporting of all accidents are done primarily to identify the root causes of it and 

then using this information to prevent future accidents.  

Figure 4.14: Recording accidents and safety violations. 

 Didn't Record
58% (48)

 Record
42% (35)
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4.4.2 Contracts/owners - safety conditions relationship 

Owners can play a key role in influencing the construction safety performance. 53% 

(44) of respondents (contractors, consultants, and owners) believed that a few owners’ 

institutions care more in safety conditions in its own contracts (question 21, annex 2). 

UNDP and UNRWA contracts include strong provisions and some times a penalties 

against contractors who made safety violations (the respondent's viewpoints). 

Respondents believed that most of the owners in the Gaza Strip should increase the 

objective of avoiding accidents and they should have more direct involvement to 

enforce the safety conditions in contracts and also during the construction operations.  

4.4.3 Penalties against contractors  

75% (62) of respondents (contractors, consultants, and owners) agreed that there was 

not any penalty against the contractors when safety violations were happened. Most of 

the construction contracts in the Gaza Strip didn't include penalty conditions against 

who make safety violations, which turn owners, and consultants couldn't enforce such 

penalties. 25% (21) of respondents were found that stopping the work, when an injury 

or safety violation happened, were considered as a penalty because stopping the 

execution causes loss in the overhead, productivity and may delay the project.  

4.4.4 The need for safety training 

Figure 4.15 shows that 76% (63) of the respondents (contractors, consultants, and 

owners) didn't received any safety-training course. The percentage among consultants 

(62% (8)) who receive safety training was better than the percentages among 

contractors and owners, they were 80% (40) and 80% (16), respectively. The 

respondents blamed engineers syndicate, contractors unions, and the governmental 

institutions that didn't care for arranging such safety training courses. 24% (20) of 

respondents were received safety-training courses and all of them achieved a good 

benefit from it. The main courses which were received included the first aid courses, 

causes of accidents, ways to prevent accidents, the safe of scaffolds, and using safety 

tools. Part of them received safety training in abroad such as in Saudi Arabia and 

UAE. The other part received training courses in the Syndicate of Engineering and in 

the Contractors Union.  
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 The respondents then were asked if they organized safety-training courses for their 

managers, engineers, supervisors or labors in their firms. 90% (75) of them said no 

and only 10% (8) concern about training the labors only on how to use equipment and 

how to perform the danger activity safely. The carelessness in training employees 

goes back to the costs of these programs, the care about profits, and the shortage in 

the places which organize such training courses.  

 

 

 

 

 

 

Figure 4.15: Respondents who received safety-training courses. 

From the survey results, there was a consensus among the respondents (contractors, 

consultants, and owners) that safety training for all construction's employees is a 

necessary for improving the performance of safety in constructions. The respondents 

asked if they have a chance to receive a safety-training course, what are the topics 

they would have to receive. First aid courses, hazards identification, safety reporting, 

fall protections, fire protection, equipment safety, orientation of new hires, and other 

safety concerns are the main topics they were mentioned. There is an imminent need 

to enhance safety training for the practicing engineers and the potential engineers in 

the universities. There is also an imminent need to organize safety-training courses by 

engineering syndicate, constructions unions, and in governmental institutions.  

The respondents believed in the benefits of the safety training program which agreed 

with findings of Hinze (1997) who stated that training must continue beyond the 

orientation training, and this training must be provided to both workers and 

supervisory personnel. Safety training also appears to be most effective, as evidenced 

by lower injury rates, when there is some means of measuring the effectiveness of the 

Receive safety 
training courses

24%

Didn't receive 
safety training 

courses
76%
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training. Also in Hinze & Wilson (1998) study, there was unanimous agreement with 

the premise that worker training is vital to improving safety performance. Gun (1993) 

believed that in order to improve awareness and commitment, some motivation 

through information and training is required. The result of Sawacha, Naoum, & Fong, 

(1999) indicates that having a well-trained safety representative on site can improve 

safety performance by undertaking fault spotting and insist on corrective action being 

taken.  

The result confirms that good training of operatives and site supervisors are relevant 

to good safety awareness and that those can lead to improved safety on site. Lack of 

training is ranked as a second factor affecting the construction safety in China (Tam, 

Zeng and Deng, 2004). They also found that training programs help personnel carry 

out various activities effectively, establish a positive safety attitude, and integrate 

safety with the construction and quality goals.  

The success of training programs depends on the participation of unions and 

governments in the development of effective delivery mechanisms and of relevant 

clientele-specific content. Training programs and awareness campaigns should be 

aimed at all construction project stakeholders, from materials suppliers to workers, 

and laborers and young workers should receive special attention. Finally, to be 

effective, training programs should be part of a long-term strategy designed to 

improve working conditions.  

4.4.5 Conducting safety inspections  

The results show that 63% (52) of the respondents (contractors, consultants, and 

owners) didn't conduct special safety inspections. The other 37% (31) of them 

conducted these inspections during the regular visits and inspections in the sites. 

These percentages present the careless in such inspections. This carelessness is 

attributed to the unawareness of the respondents about the significance of such safety 

inspections. Conducting special safety inspection increases the rate of identifying 

hazards. Most of the injuries are the result of unsafe physical conditions, unsafe 

worker actions, or a combination of the two. Such safety inspections will help in 

reducing greatly the rates of accidents. On the other hand, the survey shows that in the 
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case of identifying a potential hazard, there was an arrangement done by all 

respondents and persons working in the site to avoid and prevent occurring accidents.  

The results in this study disagreed with the results of Gervaism (2003). Gervaism 

(2003) reviewed safety-management practices in 20 American construction 

companies over a 15-year period. Successful companies were found to adopt regular 

safety inspections to their construction sites as one of the main practices to improve 

construction safety.  

4.4.6 Safety tools 

Table 4.17 illustrates the results and the average percentages of the participated firms 

(contractors, consultants, and owners) that concern about using of safety and 

emergency tools in construction sites. When ranking the listed seven tools, the result 

found that the concern in using hard hats came in the first degree. First aid bags, 

emergency telephone numbers, and safety footwear are in the next degree of concern 

respectively. And then the use of eye protections, fire protections, and other 

emergency tools had less concern from the previous tools. The cheap cost of hard hats 

and first aid bags make these tools were used more than others. But in general, there 

were a careless in using the main safety tools in our local construction sites.  

Table 4.17: Using safety tools in construction sites.  
 Safety tools Always Some 

times Rarely No Mean Ranking 

1 First aid bag 24%(20) 51%(42) 12%(10) 13%(11) 2.85 2 
2 Emergency telephone 

numbers 37%(31) 25%(21) 19%(16) 18%(15) 2.82 3 

3 Eye protection 18%(15) 31%(26) 28%(23) 23%(19) 2.44 5 
4 Hard hats  30%(25) 39%(32) 23%(19) 8%(7) 2.90 1 
5 Safety footwear  20%(17) 30%(25) 28%(23) 22%(18) 2.50 4 
6 Fire protection  18%(15) 29%(24) 20%(17) 33%(27) 2.32 6 
7 Emergency tools 7%(6) 28%(23) 31%(26) 34%(28) 2.08 7 

In China, the result of Tam, Zeng & Deng  (2004) shows that the most common safety 

equipment provided are hard hats and eye protections. However, many workers in 

China as in the Gaza Strip consider that hard hats are not convenient for their 

operations. The result of Sawacha, Naoum, & Fong, (1999) study confirms the 

significance of operatives wearing protective clothing and equipment on site. It also 

agrees with the suggestion in the Gaza Strip that operatives who refuse to wear them 
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should be punished somehow by management. The company should provide 

protecting tools to maintain standards and affective usage.  

4.4.7 Safety policy 

The majority of the participated firms in the survey didn't have a written policy. But 

they assumed that safety and avoiding injuries are an ethic responsibility and it should 

be implied. This reflects the respondents' unawareness about the significance of the 

benefits of the written safety policy towards improving the construction safety.  

Respondents believed that there is need to establish safety policy for each 

construction firms and then reviewing these policies at least annually. The review 

should include improving in the execution procedures, safety personnel role, 

corrective measures, reviewing the last accidents and put protective measures in the 

future works.  

4.4.8 Local insurance companies 

52% (43) of the respondents (contractors, consultants, and owners) trusted in the local 

insurance companies. They believed that they compensated the previous accidents or 

they compensate in the case of occurring new accidents. A large part of contractors 

didn't care about applying safety measures in sites supposing that the insurance will 

cover any accidents. But in fact, insurance companies didn't compensate any 

contractor who participated in the accident occurrence by carelessness in applying the 

needed safety measure.  

In spite the percentage of whom believed in the insurance companies, 86% (71) of 

them reviewed the insurance policies to understand the extent of the coverage and the 

exceptions.  

4.2.4.9 Safety meetings 

The result shows that 83% (67) of the respondents (contractors, consultants, and 

owners) didn't conduct a regular safety meetings. And the other 17% (16) of them 

conducted safety meetings only after a serious accident happened in their sites. This 

reflects that respondents of the three parties (contractors, consultants, and owners) 

don't give safety in the first priority.  
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Safety meeting topics can include safety rules, hazards, corrective actions, accident 

prevention, and reviews of accidents and near accidents. Such meetings should be 

held at least once monthly and for all levels of supervision.  

Tam, Zeng & Deng (2004) believed that regular safety meetings are necessary for 

communicating safety information to all parties. 36% of the respondents for their 

study claimed that they had regular safety meetings, and the others indicated that 

safety issues were discussed and presented at other meetings, such as construction 

planning meetings. However 87% of the respondents for Tam, Zeng & Deng (2004) 

survey in China argued that the top management seldom attended the safety meetings. 

This result in China is matching with results in this study in the Gaza Strip.   

Mohamed (1999) argues that management should encourage and support safety by 

setting a good safety example; effectively managing health and safety programs, 

attending health and safety meetings, performing inspections, investigating near miss 

accidents and reviewing safety performance at all levels.  

4.4.10 Respondents suggestions  

Regarding the suggestions from the respondents in the survey, emphasis must be 

placed on safety training. More safety training programs should be offered to meet the 

current demand of the construction industry. Topics, such as safety management, 

safety audit, formulation of safety plan, health and safety legislation, and safety 

equipment are demandable.  

Activating the roles of governmental firms and the insurance companies in improving 

safety and improving legislation is necessary. The owners also have a key role in 

applying the safety in construction sites by strengthen the safety conditions and by 

adding a safety violation penalties. A safety quantity could be also added in the bill of 

quantities. Contractors should price this item and then owners or consultants pay for 

them according the level of contractor commitment (ie. table 4.18).   

Table 4.18: Safety items.  

Item Item Quantity Price 

($) 

Paid 

5 Applying safety issues for every 
activity in the project  …….. 

60 5000 80% x 60 x 5000 

80% means that the contractor applies 80% of the required safety measures in the site 



  81

Motivating or punishing workers who make a safety violation is an important key to 

oblige workers to work safely. The motivation or the punishment could exceed 

workers to reach foremen and engineers.  

Conducting safety inspections and weekly or monthly safety meetings will be helpful 

to review and to correct all the working procedure regarding the safety.  

4.5 Summary 

The results enhanced the serious bad safety situation where most of the participants in 

the survey had accidents in their construction projects during the last five years. The 

bad safety culture of workers, lack of safety knowledge, and lack of safety training are 

the main three reasons contributed to increase the rate of accidents among 

construction workers in the Gaza Strip. Beside the lack of safety regulations in the 

Gaza Strip, management at all levels were short in: employing safety officers, 

arranging safety training programs, applying the safety policies, and using safety 

motivation as a tool to improve the safety performance in constructions.  

The findings, which are obtained from the survey, show that safety responsibility in 

any construction project should be shared among all the parties involved in the 

project, namely, the owner, the designer, the consultant, and the contractor. All other 

external parties who could enforce safety in constructions such as government, 

municipalities, or insurance companies also own a duty of care toward improving the 

safety performance in constructions in the Gaza Strip.  

The results also show that most of the respondents didn't receive any safety-training 

courses. This high percentage are attributed with two reasons: the shortage of 

management to arrange safety training programs for their employees; the shortage of 

engineering syndicates, contractor's union, governmental institutions, or 

municipalities in arranging such programs. 
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5 CONCLUSION AND  
                   RECOMMENDATIONS 
 
 
 

 

 

This chapter includes the conclusion and practical recommendations to improve the 

safety performance in construction sites in the Gaza Strip.  

The objectives of this research are (1) to study the perception of construction 

professionals on construction safety in the Gaza Strip; (2) evaluate the existing safety 

procedures, roles of government, policies, and accident prevention methods related to 

the construction industry in the Gaza Strip; to understand the safety problems and 

danger of injuries that occur in our local construction industry; and recommend 

potential solutions and suggestions to improve the safety performance in constructions 

in the Gaza Strip.  

5.1 Conclusion 

The results enhanced the serious bad safety situation where most of the participants in 

the survey had accidents in their construction projects during the last five years. 

Accident rates among the first and the second classes of the contractors are higher 

than the rates among the third and the fourth classes of them. This is attributed to the 

fact that the first two classes of contractors execute projects with sizes and values 

more than the projects which are executed by the next two classes. The main causes of 

fatalities and injuries are falling from heights, dropped objects and materials, and 

being caught under excavations.  
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5.1.1 Perception of construction professionals on construction safety 

The bad safety culture of workers, lack of safety knowledge, and lack of safety 

training are the main three reasons contributed to increase the rate of accidents among 

construction workers in the Gaza Strip. Beside the lack of safety regulations in the 

Gaza Strip, management at all levels were short in: employing safety officers, 

arranging safety training programs, applying the safety policies, and using safety 

motivation as a tool to improve the safety performance in constructions.  

All the respondents, involving consultants, agreed that consultants are short of safety 

commitment and they should oblige contractors to execute safely and if contracts 

were not enforceable, they should share owners to improve contract conditions to be 

more enforceable. The findings also show that owners didn't care to enforce safety in 

the construction by improving the safety provisions in the contracts. Although, half of 

the respondents enhanced that there are a few owners especially, UNDP and UNRWA 

have strict safety provisions and they continuously improve their contracts to be more 

effective. Most of the respondents stated that there aren't any penalties were taken 

against contractors when they made safety violations. This is attributed to the 

weakness of the contract in involving such penalties. 

There was a consensus between the respondents that safety training for all 

construction's employees, safety meetings, safety inspections, and all other safety 

procedures are necessary to improve the performance of safety in constructions in the 

Gaza Strip.  

The results of the questionnaire shows that most of the respondents believed that 

every project has it's own nature and so the cost of safety in each project will differ 

according to the nature, type, size, heights of buildings, depths of excavations, type of 

material, and many other issues. But in general, respondents approximately estimated 

the cost of safety in by 1% of the contract value.  

5.1.2 Existing safety procedures, regulations, and accident prevention methods  

The findings, which are obtained from the survey, show that safety responsibility in 

any construction project should be shared among all the parties involved in the 

project, namely, the owner, the designer, the consultant, and the contractor. All other 
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external parties who could enforce safety in constructions such as government, 

municipalities, or insurance companies also own a duty of care toward improving the 

safety performance in constructions in the Gaza Strip.  

There is a consensus between all the respondents that applying safety regulations will 

be very helpful to reduce accident rates. They also agreed that all construction 

professionals should increase their roles and efforts in following up safety issues and 

in improving safety culture for all those working in constructions, specially the culture 

of construction workers. The majority of respondents strongly agreed that owners 

should include subject of safety in bid entry and in bid awarding. They believed that 

this practice is the first and the essential role of the owner in the way to improve 

construction safety performance. The respondents also enhanced the role of 

consultants in enforcing the safety measures and in participating owners to improve 

contract conditions to be more strictly and effectively.  

There was a consensus between the respondents that the participation of the 

government or the municipalities will be very helpful to improve the construction 

safety in the Gaza Strip. The majority of the respondents disagreed that the ministry of 

labor gives information about the current safety regulation. One third of the 

respondents could not tell if the current regulations were adequate to take care of the 

safety of the workers. Most of them believed that the role of government is inadequate 

and many steps should be added to activate it and to be more active. The majority of 

the respondents enhanced that the Ministry of Labour or any other governmental 

institution doesn't inspect the construction sites in the Gaza Strip. One third of the 

respondents stated that insurance companies arrange site visits to the projects, which 

are insured in their companies. But in general, these visits also were inadequate and 

inefficient.  

In the case of an accident, the majority of consultants and owners agreed that 

contractors are the only responsible for the accident occurrence, because they are the 

executors and regardless the role of the other parties, contractors should take all the 

safety measures which are needed to avoid any accident. Half of the responding 

contractors agreed that they are the responsible and the others blamed consultants and 

owners that they are short in taking the safety as priority for them. Most of the 
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responding contractors believed that stopping their works when recognizing a safety 

violation could be an efficient action to avoid future accidents.  

There was a shortage among the respondents in conducting special safety inspections 

in their construction sites. Hard hats and first aid bags are the main tools, which are 

widely used, and available usually in constructions in the Gaza Strip in spite the 

workers' refuse to wear helmets due to their bad safety culture. The respondents 

consent that the use of protective clothing and equipment are pre-requisite for 

improving safety performance and they believed that workers should be trained in 

correct usage of these equipment. The majority of the respondents didn't have a 

written safety policy and most of them didn't conduct regular safety meetings, which 

are necessary for communicating safety information to all parties.  

5.1.3 Safety problems  

The Gaza Strip construction industry has many special features that adversely affect 

the safety of its workers. These feature and problems arise due to many reasons: the 

competitive tendering between the contractors forced them to reduce their profits and 

costs to stay in the market, so most contractors don't consider safety costs in their 

tenders. Also the main concern of a contractor is how to save money and reduce costs. 

Safety is usually has low priority in the company's plans and is considered a waste of 

money. At the same time, safety is not considered during the contract awarding 

process. Moreover, safety provisions in most of the construction contracts in the Gaza 

Strip are not enforceable.  

The results also show that most of the respondents didn't receive any safety-training 

courses. This high percentage are attributed with two reasons: the shortage of 

management to arrange safety training programs for their employees; the shortage of 

engineering syndicates, contractor's union, governmental institutions, or 

municipalities in arranging such programs. 

Lack of written safety policies, construction of safety plans, safety inspections, safety 

meetings, and safety recording are all problems contributing in achieving bad safety 

reputation in the Gaza Strip.  
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5.2 Recommendations  

Recommendations will suggest the role of each party including government, insurance 

companies, owners, designers, consultants, and contractors which could lead to 

achieve good safety records in constructions in the Gaza Strip.  

5.2.1 Government 

A new construction safety department in the ministry of labour or in each 

municipality should be established. This department should employ enough numbers 

of qualified safety engineers. The main tasks of this department include: 

 Reviewing and reexamined if the current safety regulations are appropriate 

and improve these regulations to be more effective and enforceable.  

 Provide the concerned parties with the developed safety regulations.  

 Assessing a particular unit for the safety conditions in all construction 

contracts in the Gaza Strip.  

 Listing qualifying requirements for eligible contractors to ensure that 

bidders are restricted to those whose past performance shows that they are 

careful, competent, and safe contractors.  

 Ask contractors to prepare and submit an acceptable project safety plan 

matching with the size and the nature of the project.  

 Carry out regular safety visits to the construction sites at all critical stages 

during the life period of the project (see in appendix 3 a suggested 

inspection safety form). 

 Developing a safety information bank of construction accidents and 

prevention methods at each govern to facilitate sharing information with 

each other. Injury reporting must be undertaken so that hazards and hazard-

prevention data will be uniform through out all governmental agencies and 

municipalities.  

As mentioned in chapter 2 that the current construction safety regulation is not 

sufficient and very general. The followings guidelines are suggested to be 

involved when reestablishing new construction safety regulation:  
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 Definitions for the terms which will be mentioned in the regulations.  

 Scope of application: This Occupational Health and Safety Regulation 

applies to all employers, workers and all other persons working in 

constructions. This section should include the general duties, the conflict 

with codes or standards, the existence of safety representatives, safety 

inspections and notification of compliance, and contravention and penalties.  

 Rights and responsibilities.  

 Occupational health and safety program: these items identify when the 

safety programs required, the content of the program, workplace 

inspections, correction of unsafe conditions, refusal of unsafe work, and 

occupational first aid.  

 Safe storage for material and equipment.  

 Safety training programs. 

 Hiring new workers and their requirements.  

 Accidents and safety records 

 Workplace hazardous materials information system, material storage, 

ventilation and dealing with wastes.  

 Noise, vibration, radiation, and temperature.  

 Site cleaning and the deal with debris.  

 Personal protective clothing and equipment.  

 Fall protection and holes in floor.  

 Tools, machinery, and equipment.  

 Ladders, scaffolds, and temporary work platforms.  

 Transportation of workers.  

 Site vehicles.  

 Site protections and the safety for the third parties.  

 Electrical safety.  

 Construction excavation and demolishing.  

 Edge protection.  

 Underground workings.  

 Firefighting.  
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5.2.2 Insurance 

Insurance companies should insure that specific hazard-prevention measures be in 

place before granting the insurance coverage to contractors. Also, Insurance rates 

should not be based on past losses that are calculated in retrospective rating plans, but 

on the savings that can be generated when applying the safety measures in the 

construction sites. After the cover agreement between the insurance and the 

contractor, insurance should arrange regular safety inspections to the projects which 

are insured.  

5.2.3 Consultants and designers 

Consultants have a key role towards improving the construction safety. Consultants' 

responsibilities are: 

 Reviewing and improving the validity and the sufficiency of the safety 

provisions in the contracts.  

 Confirm that contractor's safety plan meet contract plan requirements.  

 Taking safety in the consideration during contract awarding process.  

 Identify the major construction risks and the danger stages and methods and 

then follow this issue during the execution.  

 Supervising the safety measurements and control of contractor's safety 

performance.  

 Reviewing the safety history of the subcontractors and excluding all 

subcontractors who have bad safety reputation.  

 Evaluate the safety management in each project and take benefits from the 

feedback for all the stages of the project.  

Designers can play a strong role in reducing the incidence of injuries and fatalities; 

designers should accept this responsibility with a heartfelt commitment to provide in 

each design a safer work place for the construction workers. Designers must be made 

aware of the various means by which their design decisions impact the job-site safety 

conditions for construction workers. Specifications should be adequate and 

thoroughly describe the installation procedure and standards. Non-hazardous materials 

should be used as often as possible. 
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5.2.4 Owner 

Owners play an important role in reducing the rates of accident occurrence in 

constructions. The main suggestions to improve the role of owners are: 

 Owners should take the safety history of the contractor as criteria in awarding 

contracts.  

 Owners should pre-qualify contractors and evaluate the contractors' safety 

performance based on the past safety performance, safety program of the 

contractor company, accident records and safety documentation of the 

company, and the safety culture of the contractor's employees.  

 Owners also should incorporate specific safety requirements in specifications. 

 They should conduct periodic inspections and maintenance of safety records, 

and discuss safety at job meetings. 

 Adding safety as a quantity in the bill of quantity in contracts could be a 

motivated criteria to improve the safety among contractors in constructions.  

 Owners also should adopt one safety provisions in all the construction contracts 

in the Gaza strip. These provisions should be containing enforceable conditions 

and penalties in addition to the specifications of all safety requirements such as 

the use of safety measures and procedures during the execution of the work.  

5.2.5 Contractor 

Contractors should be believed that the information gathered from recording accidents 

is useful and effective mechanism to formulate the corrective actions and to reduce 

future accidents. Also contractors should: 

 Carrying out a detailed work plan, give an opportunity to deliver all materials 

and equipment which are necessary to perform each task safely. The plan also 

identifies all the danger tasks which help to take all the safety procedures 

during performing these tasks.  

 Contractors should prepare safety training programs which help personnel to 

carry out various preventive activities effectively.  

 Training material should discuss the costs of accidents, the influence of good 

safety performance, and should stress the safety objectives of the company, the 
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relevant laws and legislation, and contractual relationships with clients on 

safety matters.  

 Contractors also should concern in training the workers and teachin them the 

significance of using safety equipment, the good use of construction 

equipment, the cooperation to identify hazards, the costs and results of injuries.  

 Contractors should utilize a self-inspection program. 

 They should assign the costs of accident prevention programs to a company 

safety account. 

 Contractors should talk about safety in the same manner as about cost and 

schedule, use incentives with caution, and conduct regular safety meetings to 

discuss the safety issues in the construction sites.  
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The Islamic University of Gaza 
Faculty of Engineering 

Department of Civil Engineering 
Master Program in Engineering Construction Management 

 

QUESTIONNAIRE 
 

Improving Safety Performance in Construction Projects 
 in Gaza Strip 

 
 
 

Ahmed Mohammed Hassouna 
B.Sc. Civil Engineering 

 
Supervised by 

Prof. Dr. Adnan Enshassi 
 



Part (A) 
Organization Profile  
 
1- Organization:  
Contractors:       First class Second class Third class  
                            Consultant                       Client 

 
2- The name of the organization (optional): 

………………………………………………………… 
 

3- Title of position of respondent 
       Contractor  Project manager  Site engineer  

Consultant engineer 
Other: ……………………….. 

 
4- Experience years: ………………………. 

 
5- Experience years of the organization in constructions:  
      Less than 1 year      1 to 3 years              3 to 5 years    
                   5 to 10 years                    More than 10 years  
 
6- Number of projects executed in the last five years.  
                   Less than 10                    11 to 20                        21 to 30  
            More than 30  
 
7- Value of executed projects during the last five years (in million 
dollars): 
       Less than 0.5  1 to 3                   3 to 5   
                   More than 5  
 
 
Part (B) 
Accident causes, rates and costs 
 
8- Did accidents happen in your executed projects during the last five 
years? 
         Yes     No 
    Estimate the degree of the injury?  
    Death            Permanent inability Partially inability  
     Light injury  Other ……………………..   



 
9- Is there a health and safety reporting? 

Yes      No 
 
10- High accident rates on construction site are due to: 
     Lack of legislation                Lack of safety knowledge             

High  staff turnover        Careless worker attitudes                  
Careless of the consulting         Others :……………………... 

 
11- The major reasons of accident on site are that the management are 
short of : 
 
 
 
 
 
 
12- The major reasons of accidents on site are that the workers are short 
of: Safety .....  
     Equipment                           Trade culture            

Motivation                                              Training      
             Other:………………….…..  
 
13- In your opinion, who should be responsible for industrial accidents 
during construction on site? 
 
 
 
 
 
14- Is there a governmental organization follow up and contribute in 
improving safety in construction projects?  
  
 
  
     If yes, who is this? And how it works? 
  ………………………………………………………………………….. 

Yes  No  

Workers 

Owners 

Contractors Government 
All Consultant 

Employ of safety officer  Safety Commitment  
Safety culture Safety Policy  
Safety training  The cost of safety  

Other  



 
15- Which types of accident happen on site do you consider engineer 
might be responsible for:  
      
 
 
 
 
16- What is your suggested expense in safety management in terms of 
contract cost in a construction project? 
 
 

 
17- What would be your response if there were a serious accident 

happened in your responsible site? 
      Stop work until the risk of accident cleared                      

Continue work & study the cause    
       Find out who to be  responsible                          

Review the construction procedures w.r.t. safety  
       No action to take                 

Others :………………………. 
 
18- In your last visit to site, you might easily identify some potential 
hazards around, please state some cases below: 
…………………………………………………………………………… 
 
Part (D) 
Safety roles and responsibilities 
 
19- Please tick the appropriate item that you Strongly Agree (SA), AGree 
(AG), DisAgree (DA), Strongly Disagree (SD), Don't Know (DK) the 
statements as below:  

  SA AG DA SD DK 

1 Implementation of safety regulations helps in 
reducing accidents . 

     

2 Responsibility for safety and health is only 
confined to construction work on site . 

     

3 The main cause of accidents on site is that the 
workers are lack of safety knowledge.   

     

Collapse of demolition Failure of scaffold 
Fall of material hoist  Failure of excavating slope  
Fall of person from Others  

0.5%  1%  2-3%  >3%  

Depends  



4 Consultants carry both a moral responsibility and 
a duty of care for building/demolition workers 
and public in general. 

     

5 You have a good knowledge of the current 
regulations regarding construction site . 

     

6 The ministry of labor gives adequate information 
about the current safety regulations for 
contractors.  

     

7 The current regulations are adequate and 
applicable to the local construction sites in Gaza 
Strip. 

     

8 A delegate from the ministry of labor visits the 
construction sites to follow up safety 
performance.  

     

9 Insurance companies visit the sites for the 
insured projects . 

     

10 Construction professionals should play more 
active roles in sustaining construction safety . 

     

11 Design engineer should be responsible for 
buildability and safe construction working and 
they should have regular site visits to ensure safe 
construction as specified.  

     

12 Owner's institutions should include subject of 
safety in the bid entry . 

     

13 Special governmental institutions should 
increase their effort in the field of construction 
safety.  

     

14 Construction professionals should play more 
active roles in improving safety culture for 
construction labors  . 

     

15 Contractor is the responsible in the case of 
accidents.  

     

16 The contractor should be stopped when making a 
safety violations . 

     

17 Implementation of Total Quality Management in 
the construction industry can reduce accidents . 

     



Part (D) 
Improving construction safety  
 
20- Is there a recording for accidents and violations during your executed 
projects؟ 

 
 

21- Is there a relation between type of the contract/owners representatives 
and safety items in the contract ؟ 

 
 

 
How? ……………………………………………………………………... 
 
22- Is there a strict measures against the contractor who makes a safety 
violations during the executing of their projects؟ 

 
 

 
If yes, how?, and if no, why? 
…………………………………………………………………………… 
 
23- Did you ever attend safety training courses? 

 
 
 

If yes, state where did you receive the training and what is it's subjects ؟
……………………………….… 
And did you benefited from it? 

 
 
 

Why? ……………………………………………………………………… 
 
24- Have all workers and engineers received general safety training in 
constructions? 

 
 

If yes, how?, and if no, why? 
…………………………………………………………………………… 
 
25- Do you think that training workers to carry out their work and the 
equipment safe use are necessary to improve construction safety? 

Yes  No  

Yes  No  

Yes  No  

Yes  No  

Yes  No  

Yes  No  



 
 

If a safety training course is allowed for you, what are the subjects you 
desire to receive?  
……………………………………………………………………………
…………………………………. 
 
26- Are there a safety visits for construction sites? 

 
 

 
27- In the case of recognizing a risk during your site visits, are there any 
arrangements to avoid the risk? 

 
 

 
28- Is the following find in your working sites? 

  Always Some 
times Rarely No 

1 First aid bag     
2 Emergency telephone 

numbers 
    

3 Eye protection     
4 Hard hats      
5 Safety footwear      
6 Fire protection      
7 Emergency tools     

 
29- Is there a clear safety policy for your organization?  

 
 

If yes, are there effective arrangements for reviewing the policy every 
year?……………………………... 
 
30- Do you trust in the local insurance companies? 

 
 

  

Yes  No  

Yes  No  

Yes  No  

Yes  No  

Yes  No  



31- Do you review the policy before the starting of the work? 
  
 

 
32- Is there a regular safety meetings during the executing of your 
projects? 

  
 

 
If yes, These meetings:  

 
33- In your opinion, any other suggestions you would suggest to improve 
construction safety : 
…….………………………………………………………………………
……………… 

Yes  No  

Yes  No  

Weekly  Monthly  After an accident  

Depend on the nature of the accident  Other  



  بسم اهللا الرحمن الرحيم

  
   غـزة–الجامعــة اإلسالميــة 

  عمـادة الدراســات العليــا
   قسم إدارة التشييد–آلية الهندسـة 

  
  استبيــان

تحسين أداء السالمة في مشاريع اإلنشاءات في 
  قطاع غزة

  
  

   أحمد محمد حسونة:الباحث
   األستاذ الدآتور عدنان إنشاصي:المشرف

  روعات الهندسيةأستاذ إدارة المش
  
  

  2004سبتمبر 



  بسم اهللا الرحمن الرحيم
  

استبيان للمقاولين و ممثلي الهيئات المالكة و االستشارية في قطاع 
  غزة
  

  تحية طيبة و بعد،
أتقدم لكم بجزيل الشكر و االمتنان لمساهمتكم بجزء من وقتكم لإلجابة 

  :على هذه االستبانة و نؤآد لسيادتكم على النقاط التالية
ائمين                 -1 دى الق وعي ل ى دراسة مستوى ال إن هذا االستبيان يهدف إل

ي       ة ف صحة المهني سالمة و ال ال ال ي مج شاءات ف ناعة اإلن ى ص عل
سين أداء         ساهمة بتح ي الم ة ف م المحاول ن ث ية و م شاريع الهندس الم

  .السالمة و الصحة المهنية
ي إدارة       -2 ستير ف هادة الماج ل ش ي لني ث التكميل ي البح ة ه الدراس

مشاريع الهندسية في الجامعة اإلسالمية بغزة و للمساهمة في إنجاح           ال
ة و صحيحة للوصول                  هذه الدراسة يرجى أن تكون المعلومات دقيق

  .إلى النتائج المرجوة من هذا البحث
ع             -3 المعلومات التي ستساهمون بها هي لغرض البحث الدراسي، م

  . بكمااللتزام التام بالمحافظة على سرية المعلومات الخاصة
  :مكونات االستبيان -4

  التعريف بالجهة المقصودة: الجزء األول
    أسباب الحوادث-:       الجزء الثاني

    نتائجها-   
    تكاليف الحوادث-   
  مفهوم و مسئولية الوقاية و السالمة في المشاريع: الجزء الثالث
  طرق و أساليب تحسين أداء السالمة  : الجزء الرابع

  
كرو لكم جزيل الش  



  
  
  

  الجزء األول
  التعريف بالجهة المقصودة

  
  : المؤسسة) 1

              مقاول درجة أولى                  مقاول درجة ثانية                      مقاول 
  درجة ثالثة

                           جهة  مالكة                      استشاري )            خامسة-رابعة (    مقاول   

): اختياري(إسم المؤسسة ) 2
……………………………………………………………………………..  

  :الوظيفة اإلدارية لمن يقوم بتعبئة االستبيان) 3
             صاحب شرآة              مدير مشروع             مهندس موقع          مهندس 

  مشرف
  .……………………………………………………………: غير ذلك

  .……………………………………………ت الخبرة عدد سنوا) 4
  :عدد سنوات خبرة المؤسسة في مجال اإلنشاءات) 5

             أقل من سنة           من سنة إلى ثالث سنوات                    من ثالث إلى 
  خمس سنوات           

      أآثر من عشر                                     من خمس إلى عشر سنوات              
  سنوات

  :عدد المشاريع المنفذة خالل السنوات الخمس األخيرة) 6
ن   ل م ن 10               أق ن  20-11               م                     30-21                 م

  30أآثر من 
  ):بالمليون دوالر(قيمة المشاريع المنفذة خالل السنوات الخمس األخيرة ) 7

ن  ل م                        5-3                           3-1              0.5                أق
  5أآثر من 

  
  الجزء الثاني

  أسباب الحوادث و نتائجها و تكاليفها

  هل وقعت حوادث عمل في المشاريع التي نفذتموها خالل الخمس سنوات األخيرة؟ ) 8
                  النعم                  

  : حدد درجة خطورة اإلصابة
ت                       ز مؤق م                    عج ز دائ وت                     عج                 م

  إصابة خفيفة 
  ……………………………                غير ذلك 

  هل يوجد توثيق إلصابات العمل من حيث حجمها و أسبابها؟) 9
                                  النعم  



  :ارتفاع معدالت الحوادث في المشاريع بسبب) 10
            عدم وجود تشريعات للسالمة                         ضعف ثقافة الوقاية و السالمة

ة             إهمال اإلدارة                     إهمال العمال                                                     إهمال من جه
  اإلشراف 

ك  ر ذل :            غي
………………………………………………………………………………….  

  : من أهم أسباب الحوادث في مشاريع اإلنشاءات تقصير اإلدارة في) 11
          عدم وجود موظفو سالمة                    سياسة الشرآة                   النقص في             

  التدريب
د سالمة                              ع ة و ال اليف الوقاي وافز                             تك ود ح م وج

  ………: غير ذلك
…………………………………………………………………………………………………

….  
  : من أهم أسباب الحوادث في المشاريع الهندسية تقصير العمال في) 12

 المعدات                     ضعف ثقافة          قلة التدريب               قلة الخبرة باستخدام
  الوقاية و السالمة 

:          عدم وجود حوافز                   غير ذلك
……………………………………………………….  

  من وجهة نظرك، من هو المسئول عن أداء الوقاية و السالمة في مشاريع اإلنشاءات؟) 13
مقاول                       اإلشراف                                العمال                    ال

  الجهات المالكة  
:           الجهات الحكومية                   الجميع                 غير ذلك

………………………………..  
هل هناك جهات حكومية تراقب و تساهم في تحسين و مراقبة أداء السالمة في ) 14

  ؟المشاريع الهندسية
  نعم                                  ال

  إذا آانت اإلجابة نعم، من هي هذه الجهة و آيف يتم ذلك؟ 
…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………  
  أٍي من الحوادث التالية ُتعَتبر من مسئولية المهندس المشرف؟) 15

 انهيار الحفريات                انهيارات الجدران و األسقف                   الوقوع          
  من أعلى السقايل

         سقوط مواد من األعلى                      سقوط العمال من األعلى         غير ذلك 
…………………  

  سية آنسبة من قيمة العقد؟بإعتقادك، آم تقدر تكلفة إدارة السالمة في المشاريع الهند) 16
   %3- 2%                        1%                         0.5          أقل من 

  تعتمد على طبيعة المشروع    %                           3          أآثر من 
  عند وقوع حادث في موقع عمل تحت مسئوليتك، ما هو رد فعلك على ذلك؟) 17



      إيقاف العمل حتى يتبين سبب الحادث                           استمرار العمل و دراسة    
  سبب الحادث 

         تحديد من هو المسئول عن ذلك                                  مراجعة طرق تنفيذ 
  المهام اإلنشائية 

                       غير                                          دون أي رد
.. ……………………:ذلك

…………………………………………………………………………………………………  

م المخاطر وضوحًا من                           ) 18 ر و أه ل، حاول أن تحدد  أآث ع عم ك لموق في آخر  زيارة ل
وادث    سبب ح ن أن ي ك يمك حول

  .……………………………………………………………………………………………:عمل
…………………………………………………………………………………………………

………….  



  الجزء الثالث
  مفهوم و مسئولية أداء السالمة في المشاريع الهندسية 

  
  : يرجى اختيار أنسب إجابة لألسئلة المدونة في الجدول التالي) 19

أواف    
ق 
 بشدة

أواف
  ق

غير 
موا
  فق

غير 
موافق 
  بشدة

ال 
أعر
  ف

تطبيق شروط الوقاية و السالمة في مواقع اإلنشاءات يساهم   1
             خفض معدالت الحوادثبشكل آبير في

مسئولية الوقاية و السالمة في المشاريع الهندسية يقتصر   2
  فقط على العاملين داخل الموقع

          

أهم مسبب للحوادث في المشاريع الهندسية هو الضعف   3
  بثقافة السالمة لدى العمال

          

اإلشراف يتحمل جزء من مسئولية الوقاية و السالمة اتجاه   4
  ال و أي طرف ثالثالعم

          

           يوجد لديك معرفة جيدة بتشريعات الوقاية و السالمة الحالية  5
وزارة العمل تعطي معلومات آافية للمقاولين عن قوانين و   6

  لوائح السالمة في المشاريع الهندسية
          

تشريعات وزارة العمل الخاصة بالوقاية و السالمة آافية و   7
  طاع غزةيمكن تطبيقها في ق

          

يقوم مندوب من وزارة العمل أو أي جهة حكومية أخرى   8
  بزيارة للمواقع و مراقبة أداء السالمة في هذه المواقع

          

تقوم شرآات التأمين بزيارات لمواقع المشاريع الهندسية   9
  المؤمنة لديها

          

جميع القائمين على صناعة اإلنشاءات يجب أن يكون لديهم   10
آبر في تحسين وضع الوقاية و السالمة في قطاع دور أ
  غزة

          

المصممون يجب أن يكون لديهم مسئولية اتجاه طرق العمل   11
و آلية التنفيذ و أن يقوموا بزيارات دورية للمنشآت التي تم 

  تصميمها و الجاري تنفيذها

          

12  
  

المالك يجب أن يأخذ باالعتبار تاريخ المقاول من حيث 
  ت و االلتزام بشروط السالمة عند ترسية العطاءاتاإلصابا

          

الجهات الحكومية يجب أن تهتم بمتابعة شروط الوقاية و   13
  السالمة في المشاريع الهندسية

          

القائمين على صناعة اإلنشاءات يجب أن يساهموا برفع و   14
  تحسين ثقافة السالمة لدى جميع العاملين في هذا المجال

          

وافأ    
ق 
 بشدة

أواف
  ق

غير 
موا
  فق

غير 
موافق 
  بشدة

ال 
أعر
  ف



            المقاول يتحمل آامل المسئولية في حال حصول حوادث  15
يجب إيقاف المقاول عن العمل في حال عدم االلتزام   16

  بشروط الوقاية و السالمة
          

            تطبيق نظام الجودة الكاملة يعمل على تقليل الحوادث  17
  

  عالجزء الراب
  تحسين أداء السالمة في المشاريع

  
  هل يتم تسجيل و توثيق الحوادث و المخالفات خالل المشاريع التي تم تنفيذها؟) 21

  نعم                                  ال
واردة                    ) 22 سالمة ال ود ال ين بن هل هناك عالقة بين نوع العقد و الجهة المالكة من ناحية و ب

  في هذا العقد؟
                                   النعم 

ف؟  آي
…………………………………………………………………………………………………

…  
…………………………………………………………………………………………………

………….  
هل يتخذ إجراءات صارمة بحق المقاول في حالة عدم التزامه إجراءات األمن و ) 23

  السالمة أثناء تنفيذ المشاريع؟
            النعم                        

إذا آانت اإلجابة نعم، آيف؟ و إذا آانت ال، لماذا؟ 
…………………………………………………………………………………………………

…………………………………………………………………………………………………  
  هل تلقيت أٍي من دورات الوقاية و السالمة؟) 24

  نعم                                  ال
  هي الموضوعات التي تناولتها الدورة؟إذا آانت اإلجابة بنعم، أين و ما 

 
…………………………………………………………………………………………………

…………  
  و هل استفدت من هذه الدورة؟

  نعم                                  ال
لماذا؟ 

…………………………………………………………………………………………………
…..  

 األمن و السالمة في هل يتم تدريب الطواقم اإلدارية و العاملة على تطبيق إجراءات) 25
  المشاريع الهندسية؟

  نعم                                  ال
إذا آانت اإلجابة نعم، آيف؟ و إذا آانت ال، لماذا؟ 

….………………………………………………  



…………………………………………………………………………………………………
…………  



 الالزمة بصورة هل تعتقد أن تدريب العمال على أداء مهامهم و استعمال المعدات) 26
  سليمة ضرورة لتحسين أداء السالمة في المشاريع الهندسية؟
  نعم                                  ال

لو أتيحت لك فرصة دورة تدريبية بخصوص الوقاية و السالمة في المشاريع ) 27
  الهندسية، ما هي الموضوعات التي ترغب أن تتناولها هذه الدورة؟ 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………..  

  هل يتم عمل زيارات و فحوصات لسالمة مكان العمل؟) 28
  نعم                                  ال

إذا آانت اإلجابة نعم، من يقوم بذلك، و هل يتم عمل تحليل لنتائج هذه الزيارات؟  
………….

………………………………………………………………………………………………..  
…………………………………………………………………………………………………

………….  
في حال إدراك أِي من المخاطر أثناء زيارتك للموقع، هل يوجد ترتيبات لتفادي هذه ) 29

  المخاطر و متابعة ذلك؟
  نعم                                  ال

  هل يتوفر في موقع العمل؟) 30
  ال  قليل جدًا  أأحيان  دائمًا    

          حقيبة إسعافات أولية في الموقع  1
          توفير أرقام تلفونات مراآز الطوارئ  2
          نظارات حماية األعين  3
          خوذات الرأس  4
          أحذية واقية  5
          طفايات الحريق  6
          عدة للطوارئ  7
  

مة في المشاريع التابعة هل يوجد سياسة واضحة للشرآة اتجاه أداء الوقاية و السال) 31
  لها؟ 

  نعم                                  ال
  إذا آانت اإلجابة نعم، هل يتم مراجعة هذه السياسة سنويًا؟ 
  نعم                                  ال

  هل هناك ثقة بشرآات التأمين المحلية؟) 32
  نعم                                  ال

 هل يتم تدقيق و فحص بوليصة تأمين المشروع و آذلك بوليصة العمال قبل البدء )33
  بالعمل؟

  نعم                                  ال



  هل يعقد اجتماعات دورية خاصة لمناقشة أمور السالمة في موقع العمل؟) 34
  نعم                                  ال

  ل هي؟إذا آانت اإلجابة نعم، ه
           أسبوعية               شهرية              بعد وقوع حادث ما            يعتمد على 

  خطورة موقع العمل 
  .…………………………………………           غير ذلك 

  حسب رأيك ما هي اقتراحاتك لتطوير و تحسين أداء السالمة في المشاريع الهندسية؟) 35
…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………………………………………………………………..  

  

 و شكرًا على حسن تعاونكم
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Site/loss inspection
Contractors’ all risks insurance

� Inspection of site � Inspection of loss

Project
Title of contract

Site

Contractor(s)

Insurer(s)
Leading

Co-insurer

Policy No.

Inspection
Date

Delegates Company
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General impression of site
� good � fair � bad

Details

� yes, completely � partially � hardly

Remarks

Are the normal safety
standards and precautions
adhered to?

� good � fair � bad

Remarks

How effective is the
cooperation of the
persons in charge on the
site?

Maintenace: � good � average � bad
Fixed plant (mixing plant,
conveying equipment,
silos, etc.)

Condition: � good � average � bad

Remarks

� safe � hazardous � very hazardous
Construction material
depot in respect of
weather, flooding,
landslide, etc.: Remarks
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� yes � no
Have construction works
been effected according
to time schedule so far?

If not, what are the main reasons?

� natural hazards � design � technical difficulties

� financial difficulties � material � labour force

Remarks

The following questions to be completed only if a loss has occurred

Date of loss

Cause of loss

Extent of loss

Probable loss amount
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Previous losses, information on claims experience and reconstruction measures, if any.

Cause of loss, names of witnesses and observations made by them.
Details of loss occurrence, measures taken by the contractor.

When submitting the loss
report, please proceed in
the order of the items
shown here, using the
terms in bold print

Contract work damaged, listing all parts damaged (dimensions) as exactly as possible and stating the repair
done.
Repair work done to date, progress of work as per the date of the loss, report on state of the site on date of
inspection, who will undertake the repairs.

Costs of repair, expenses for materials, wages, transport.

Improvements, description of additional work not due to the loss.

Details of cause of loss, correspondent’s opinion on the cause, appraisal of fragments, drawings,
photographs, liability of third parties and possibilities of recourse, guarantee obligations.

Loss prevention, stating whether precautions prescribed or required were taken.
Checking and supervision of work standards during earthworks (storage of material, checks during
installation) and during concrete operations (aggregates, concrete, reinforcements).

Appraisal of liability, with reference to item 4 of the Guide for Claims Settlement in CAR insurance.

Executed at Date Signature



AFD Contract 
 
1.20.9 Safety Measures of Public Convenience 
 
The Contractor shall provide for the protection of all persons and property at all 
times.  The Contractor shall comply with the recommendations for safe 
construction methods from the “Manual of Accident Prevention in 
Construction”, published by the Associated General Contractors of America, 
Inc., to the extent that such provisions do not conflict with the applicable local 
laws. Machinery and equipment shall be guarded in accordance with the 
requirements of the above mentioned manual, to the extent what such 
provisions do not conflict with the applicable local laws. The Contractor shall 
take all necessary measure to protect the work and prevent accidents during the 
construction. He shall provide and maintain sufficient night lights, barricades, 
guards, temporary footpaths, temporary bridges, danger signals, watchmen and 
necessary appliances and safeguards to properly safeguard life and property.  
He shall also protect all excavations, equipment and materials with barricades 
and danger signals so that the public will not be endangered. 
 
1.20.10 Inconvenience 
 
The Contractor shall so conduct his operations as to offer the least possible 
obstruction and inconvenience to traffic, and he shall have under construction 
no greater amount of work than he can handle properly with due regard for the 
rights of the public.  Where existing streets are not available as detours, all 
traffic shall be permitted to pass through the work with as little delay and 
inconvenience as possible, unless otherwise authorized by the Engineer. 
 
1.20.11 Trespass 
 
The Contractor shall be responsible for all damage or injury which may be 
caused on any property by trespass by Contractor or his employees in the 
course of their employment, whether the said trespass was committed with or 
without the consent or knowledge of the Contractor. 
 
1.20.12 Representatives for Emergencies 
 
The Contractor shall file with the Engineer, the names, addresses, and 
telephone numbers of representatives who can be contacted, at any time, in 
case of emergency.  These representative must be fully authorized and 
equipped to correct unsafe or excessively inconvenient conditions on short 
notice. 
 



 
 
 
 
 
 
UNRWA Contract 
 
Safety Measures: 
 
Notwithstanding overall safety requirements the Contractor's attention is drawn 
in particular to the following specific requirement:- 
 
Hard hat:    All employees, visitors, office staff must wear a hard hat 
on      
                                     the job site.  
 
Foot Protection:  Sturdy shoes must be worn, safety shoes are preferred. 

Sandals or open toes shoes are not permitted. Rubber boots 
must be worn for work in concrete or other caustic type 
materials.  

 
Eye & face Protective eye or face protection must be worn when 

operating  
Protection:  machinery which present potential eye or face injury from 

physical, chemical or radiation agents.  
First Aid:  Basic first aid facilities must be available on site. 
 
Ladders:  Ladders must be constructed of sound materials and in 
good  
                                    condition. Ladders must be properly secured and extend 
at least 
                                    1.0 meter above the landing.  
 
Scaffolds: All scaffolding must be erected and maintained to conform 

with established standards. All scaffolding must have solid 
footing and anchoring. All scaffolds must be at least 4 
boards wide. No employee should be permitted to work 
from a single plank. 

 
Materials: All materials must be properly stocked and secured to 

prevent sliding, handing & falling or collapse.  
 



Storing:                       Materials and equipment must be stored/stached in an  
 organized manner.  
 
Electrical and              All electrical and mechanical tools and equipment used 

on the 
Mechanical                job site must conform to the requirements of standard 

codes.  
                                   All exposed metal parts of electrical tools and equipment 

must be sufficiently earthed. 
 
Equipment & 
Tools: Only employees who are authorized and who are 

sufficiently trained are permitted to work with or repair 
electrical equipment. 

 
Circuits:                    All electrical circuits, especially for temporary 

connections, must be connected via a weatherproof 
enclosure with adequate circuit breakers and an earth 
leakage circuit breaker (ELCB). 

 
Safety Barriers: All significant openings, which are more than 1.0 meter 

above ground level, must have adequate clearly marked 
safety barriers. A suitable At Floor Openings and 
approved fixing assembly must securely fix all barriers to 
the existing stairwell superstructure. All barriers are 
subject to the approval of the Director of Works or this 
representative. 

 
To Work Area:         Restrict Access Measures must be taken to prevent access 

to the work area by the public, third parties or other 
unauthorized persons. This applies also to installations, 
which must remain operational while the work is being 
carried out. Where deemed necessary by the Director of 
Works the work area must be fenced off with a temporary 
1.5 meter wire mesh fence complete with a lockable access 
gate as necessary.  

 
Housekeeping:  All stairways, passageways and gangways shall be kept 

free from materials, supplies and obstructions of every 
kind. Materials and supplies shall be kept away from the 
edges of hoist ways, stairways, floor openings and 
suspended slabs. Protruding nails in re-useable boards, 
planks, and timbers shall be removed. Protruding nails in 



scrap timber shall be bent flush, hammered-in or removed. 
All open sides, which are 1.0 meter above ground level 
must be clearly demarked either with guard rails, or a 
suitable visual barrier (e.g. plastic tape etc.). Adequate 
barricades, signs etc. must be approved as required at or 
near trenches, excavations or any other opening which 
may present a safety hazard.     

 
 
Working Hours:  No work shall be carried out on the site on locally 

recognized days of rest, or outside the normal working 
hours stated in the Appendix to tender, unless.  
(a) otherwise stated in the Contract. 
(b) the Engineer gloves consent, or  
(c)  the work is unavoidable or necessary for the 

protection of life or property or for the safety of the 
Works case the Contractor shall immediately advise 
the Engineer.  

 
 



FIDIC Contract 
 
Health and Safety: 
 
The Contractor shall at all times take all reasonable precautions to maintain the 
health and safety of the Contractor's Personal. In collaboration with local health 
authorities.   
 
the Contractor shall ensure that medical staff, first aid facilities, sick bay and 
ambulance service are available at all times at the Site and at any 
accommodation for Contractor's and Employer's personal , and that suitable 
arrangements are made for all necessary welfare and hygiene requirements and 
for the prevention of epidemics .  
 
The Contractor shall appoint an accident prevention officer at the site, 
responsible for maintaining safety and protection against accidents.  
This person shall be qualified for this responsibility, and shall have the 
authority to issue instructions and take protective measures to prevent 
accidents. Throughout the execution of the Works, the Contractor shall provide 
whatever is required by this person to exercise this responsibility and authority.  

 
The Contractor shall send, to the Engineer, details of any accident as soon as 
practicable after its occurrence. The Contractor shall maintain records and 
make reports concerning health, safety and welfare of persons , and damage to 
property , as the Engineer may reasonably require . 
 
The Contractor shall not permit any of the Contractor's Personal to maintain 
any temporary or permanent living quarters within the structures forming part 
of the permanent works. 
 



BIKDAR Contract: 
 

ت والمؤسسات العامة شآ واالشتراطات األساسية لتوفير السالمة للمنإحتياطات
:والخاصة  

 
فق مع أحكام البناء مراعاة اختيار موقع المنشأة وأماآن العمل بها بما يت -1

 أنشطة أو إقامةوقراراته المنفذة ومراعاة أي قرار من أي جهة معينه بحظر 
  .أنواع معينه منها بالموقع المختار أو المزمع اختياره

يجب الوقاية من  و ،ت المؤذيةعاااللتزام بإجراءات وشروط الوقاية واإلشعا
حام بالكهرباء واألآسجين أخطارها وأيضا اإلشعاعات الصادرة عند استعمال الل

وأشعه الليزر ولحام واالرجون والغازات الخاملة وذلك باستعمال األدوات 
الوقائية الشخصية مثل النظارات الوقائية ولباس المريول الواقي من األشعة 

.وغيرها  
يجب إتباع أساليب السالمة في حالة تداول أو نقل    أو تحميل أو تنزيل  -2

يسمح   النلي المناسبة وأتستعمل لذلك وسائل النقل اآل وان أو تخزين المواد
 آيلو جرام إلى مستوى أعلى من نصف أسفل البطن 30للعامل برفع أآثر من 

  .آخرينإال بمساعدة 
جميع العمليات التي ينجم عنها أتربة أو أدخنة أو غازات ضاره بالعامل  -3

 وأن تزود وزيادة عن المعدل المسموح به يجب أن يتم في أماآن منفصلة
بوسائل الوقاية الالزمة التي تكفل عدم انتشار هذه المواد في جو العمل 
  .بالمستوى الضار ويجب على العامل استعمال الكمامات الواقية المناسبة

مراعاة إال يقل حجم الفراغ المخصص للشخص الواحد في األماآن  -4
جم أي ارتفاع المغلقة عن عشرة أمتار مكعبة على إال يدخل في حساب هذا الح

  . متر4.5في غرف العمل يزيد عن 
السقاالت والممرات المرتفعة ويجب أن تتوفر  يجب أن تجهز الساللم و -5

 ومنع االنزالق والتعثر وتكون اإلضاءة الوقاية والسالمة مثل إحتياطاتفيها 
درجات الساللم المستعملة جيدة وبعرض آاف وان تحاط الجوانب بحواجز من 

لم يكن أحد جوانبها بجوار الحائط وأن تحاط فتحات الساللم الجانبيين أن 
واألرضيات والمباني حيث مكان العمل بسياج يمنع المرور ويغطي الفتحات 

 فيها اإلصابةبأغطية معدنية تمنع سقوط أي شيء يعرض من هم أسفلها لخطر 
  .أو تعرض المارين للسقوط فيها

على العاملين يجب أن يتم الحاالت التي تكون فيها طرق العمل خطيرة  -6
تزويدهم بالمالبس الواقية واألدوات والوسائل الشخصية آالقفازات والقبعات 



ذلك من الوسائل على أن تكون مناسبة ويتم تدريبهم  واألحذية واألقنعة وغير
على استعمالها ويتم حفظها في مكان نظيف وغير ملوث وان يلتزموا بتعليمات 

  .مهنية ووزارة العمل والدفاع المدنيدائرة السالمة والصحة ال
 
 

 للوقاية من مخاطر الحريق ةالالزم تاالحتياطياعلى آل منشأة اتخاذ  -7
  .اإلنتاجطبقا لما يحدده الدفاع المدني حسب نوع العمل والمواد المستعملة ومواد 

على آل منشأة تأمين بيئة عمل أمنة من المخاطر الميكانيكية والطبيعية  -8
  .سلبية وغيرها من المخاطر الصحية والوالكيمائية

الحفر والهدم معتمدة من الجهات المختصة  و أن تكون أعمال البناء -9
 السالمة والصحة إحتياطاتحسب المواصفات الهندسية وان يراعي فيها توفير 

  .المهنية
تعرض العامل للسقوط مزودة بحواجز  السقاالت بعرض آاف وثابتة ال -10

يزود العامل   متر من مستوى األرض و4يد عن جانبية إذا آان ارتفاعها يز
  .باألجهزة الواقية

أماآن العمل إذا آانت طبيعية  و على األسقف يجب وضع سياجات األمان -11
العمل تقتضي الصعود إليها وآذلك حول المصاعد والمناور التي تتخلل هذه 

  .ع سقوط األشخاص أو األشياء عليهااألسقف أو تغطيتها بطريقة تمن
الت واقية بعرض آاف وحواجز بارتفاع مناسب تعل على عمل مظ -12

  . والمارين أسفلها من خطر سقوط أشياءنالعامليوقاية 
وضع إشارات وحواجز حول المباني المراد هدمها أو مناطق الردم  -13

ويجب البدء في عمليات الهدم من أعلى أو اعتماد األسلوب المستعمل من 
  .أوال اإلشرافالمقاول من جهة 

، م إلقاء أنقاض الهدم ومخالفات البناء والنفايات من أعلى يجب عد -14
  . رافعة أو مجاري مائلة محاطة بأسوار آالتوالعمل على إزالتها بواسطة 

: عند الحفر  
يجب بدء عمليات الحفر دائما من أعلى إلى أسفل مع مالحظة أن تكون  -

.الجدران بميل مناسب حسب نوع التربة  
 وحسب الدراسة الهندسية ةالالزمبوسائل الحماية يجب دعم جوانب الحفر  -

.الخاصة بذلك والمعتمدة مسبقا من جهة اإلشراف  
.يجب أن تجهز ممرات أمنة للعاملين في عمليات رفع األتربة -  
يجب وضع حواجز إشارات والفتات تحذيرية على جوانب الحفر لمنع أخطار  -

. السقوط  



 وضعها على بيج  الحفر بجوارها و منيجب عدم تراآم األتربة المرفوعة -
.ربعد مناسب من الحف  

 
:اآلالتعند استعمال   

غيرها   تغطية األجزاء المتحرآة مثل التروس والجنازير والسيور وبيج - 
لى مناطق بحاجز واقي وأن تحول دون وصول العامل أو أعضاء جسمه إ

أعمال  أن توضع إشارات تحذيرية عند بيج و. الخطر والمناطق الدائرة
.الصيانة التي تعيق الممرات والحرآة  

 آهربائية أو آابالت أو أسالك أو أية آلة عند استعمال أي جهاز أو بيج -
توصيالت أو مفاتيح أن تكون من النوع المسموح باستعماله طبقا لمكان 

االستعمال خارجي أو داخلي وطبقا للمواصفات العالمية وتتفق مع ظروف 
.العمل  

بالكهرباء يتم بطريقة أمنة  واآلالت من أن توصيل األجهزة يجب التأآد -
:وسليمة ومطابقة للمواصفات مثل  

.نوع التيار الكهربائي متغيرا أو مستمرا  
. اثنين أو وجه واحدووصل على ثالث أوجه أ  
.قيمة الذبذبة المطلوبة  

.عدم إضافة وصالت أو قدرات إضافية أآبر من قدرة الشبكة  
 

: أخرىإحتياطات  
في   والضرورية بماةالالزم السالمة إحتياطاتعلى المقاول أن يتخذ جميع  )1

ذلك الشرح والتوعية بمصادر الخطر بالموقع لعماله وموظفي صاحب العمل 
 والزوار والمدعوين سواء من طرف المقاول أو صاحب ،االستشاريوالمهندس 

 لمنع ةالالزم تاالحتياطياعليه آذلك اتخاذ جميع  و ،اإلشرافالعمل أو جهة 
وقوع الحوادث فيما يتعلق بتنفيذ األعمال في موقع العمل وأن يراعي السالمة 

.بصورة عامة  
على المقاول وضع إشارات التحذير وإقامة حواجز مؤقتة ووضع أنوار عند  )2

آما ، وعليه التنسيق مع إدارة المرور، أماآن عبور المشاة أو السيارات في الليل
ت مؤقتة في األماآن التي تتطلب سالمة عماله أو الجمهور عليه إقامة ممرا

.ةوذلك وفقا لتعليمات المهندس وأنظمة السالمة الحكومي  
 الوقائية لحماية تاالحتياطيافي حالة حصول أي حادث بالموقع فان جميع  )3

 آانت باختيار المقاول أو حسب ءسوا، الحوادثن ضد يالجمهور والمستخدم
تعفي المقاول من مسئوليته في التعامل مع حاالت اإلصابة  ال ،تعليمات المهندس



بما يفرضه القانون وفي دفع التعويضات أو األضرار أو نفقة العجز أو 
. غيره من األضرار والنتائجوأ، الغرامات  

 الوقائية تواالحتياطياعلى المقاول احتساب تكلفة مثل هذه اإلجراءات  )4
.ميات ومحملة على آافة بنود العقدضمن أسعار الوحدات في جدول الك  

 ساعة 48يجب إبالغ دائرة السالمة والصحة المهنية بوزارة العمل خالل  )5
.من وقوع الحادث حسب القانون  

 
:ةةواإلنارالحراسة   

يلزم العمل من إنارة وحراسة وسياج ورقابة  على المتعهد أن يقوم بتأمين آل ما
و ممثل المهندس منه تأمين ذلك ويتحمل حيثما آان ضروريا أو يطلب المهندس أ

المتعهد آافة النفقات آما يقوم المتعهد على نفقته بتأمين أي حراسة أو إنارة 
تطلبها أية سلطة مسئولة ذات اختصاص في سبيل حماية األشغال أو لتأمين 

يكون  في حالة تخلف المتعهد عن القيام بذلك و .خالفهمسالمة الجمهور أو 
.على نفقة المتعهد وعلى حسابه مهما بلغتللمهندس الحق   

 
:حماية األشغال  

ينبغي على المتعهد أن يتحمل آامل المسئوليات لحماية األشغال أو في أي جزء 
منها أو في األشغال المؤقتة ومهما آان سبب ذلك إال في حالة الظروف القاهرة 

ا وبشكل فان علة المتعهد أن يقوم بإصالح ذلك الضرر وتصحيح أي خلل فيه
الها بموجب شروط ومواصفات هذه االتفاقية ووفقا ميمن إنجازها واستك

لتعليمات المهندس وتكون آلفة إصالح هذه األضرار على حساب المتعهد إال إذا 
آانت قد وقعت بسبب الظروف القاهرة وعندها يكون ذلك على حساب العمل 

: لظروف القاهرة هذهوتشمل ا .القاهرة وفقا لنصوص القانون الخاصة بالظروف
حاالت الحرب سواء آانت معلنة أو غير معلنة وحاالت الغزو من قبل العدو أو 

يكون لمستخدمي وعمال المتعهد يد فيها وتشمل  الثورة أو االضطرابات التي ال
  .أشغال صاحب العمل ألي جزء من األشغال تم تسليمها آذلك حاالت

 
 

:اإلسعافات األولية  
يحتفظ في موقع العمل في مكان أمن يسهل الوصول  يؤمن وعلى المقاول أن 

 أن يكون أتحد مستخدمي بآما يج.  األوليةاإلسعافاتمتطلبات إليه جميع 
المقاول مدربا على أعمال اإلسعافات األولية وان يكون موجودا في الموقع 

.تطلبه اإلسعاف أألولي على حساب المقاول وتكون تكاليف ما. بصورة مستمرة  



 

:الطرق نظيم السير وت  
ينبغي على المتعهد تنظيم آافة أعماله بشكل يتفق وأنظمة السير وتعليمات 

الدوائر الرسمية الخاصة بالطرق وغيرها من األنظمة والقوانين المرعية وعليه 
 أن يتجنب أحداث أي تعطيل للسير أو أية أضرار وعطل في الطرق والجسور و

وعليه تنظيم تحرآات  . في هذه االتفاقيةهالتزامات المممرات التي يستعملها لتنفيذ
عماله بشكل يخف من تعطيل السير على الطرق العامة والطرق  و آلياته

الخاصة وعليه أن يعوض صاحب العمل عن أي خسارة أو مطالبة يتعرض لها 
نتيجة ألي تجاوز أو ضرر ينجم عن استعمال المتعهد للطرق العامة والخاصة 

، وإذا اضطر المتعهد لتحميل قطع آبيرة من  بقوانين وأنظمة السيردالتقييوعدم 
تتحمل تلك األحمال فعليه أن  معداته وشعر أن بعض الجسور والعبارات ال

ويتحمل . يراجع بذلك المهندس للتأآد من سالمة المرور على مثل هذه المعابر
  أضرار تنجم عن استعماله للطرق إال إذا رأت جهةأيةآلفة إصالح 

 إلى أي خطأ أو يعود االختصاص أن ذلك أمرا لم يكن باإلمكان تجنبه وال
ستحمل نفسها آلفة التصليح وفي ) جهة االختصاص (وأنها ، تقصير من المتعهد

ورد في هذا البند  يتحمل أي نفقات لإلصالح وينطبق آل ما آلتا الحالتين ال
.بشأن الطرق على أمالك الغير المجاورة لموقع العمل  

 

:تنظيف الموقع  
ينبغي على المقاول المحافظة على نظافة الموقع من قطع أخشاب الطوبار 

شابهها من فضالت تسبب األذى بالعمال  ما الزائدة والمسامير واألسالك و
آما ينبغي على المتعهد عند انتهاء األشغال أن يقوم بتنظيف الموقع  .والمارة

واد زائدة أو فضالك أو أوساخ أو وإزالة آل ماله في الموقع من معدات أو م
حاجة لوجودها بحيث يقوم بتسليم  أشغال مؤقتة أو غير ذلك من األشياء التي ال

أجزاء من العمل خالل تنفيذه لهذه األشغال فعليه أن يقوم بتسليم هذه األجزاء 
.نظيفة ومرتبة أيضا وبشكل يكون مقبوال لدى صاحب العمل  



Municipalities Contract 
 
:سالمة واألمن وحماية البيئةال  

 
 باألمور التنفيذيتعين على المقاول خالل مدة التنفيذ وإنجاز األشغال وصيانتها 

:التالية  
العناية بسالمة جميع األشخاص المسموح لهم بالتواجد في موقع األشغال  )1

 مادامت قيد التنفيذ(وعلى األشغال ) مادام تحت رقابته(والمحافظة على الموقع 
منظمة لحماية األشخاص من في حالة ) ير مشغولة من قبل صاحب العمل وغ

.األخطار  
 

تزويد الموقع على نفقته الخاصة بوسائل اإلنارة والحراسة والوقاية والتسييج  )2
 بناء أوواإلشارات التحذيرية من الخطر حيثما وأينما اقتضت الضرورة ذلك 

ية األشغال وسالمة وراحة  أي سلطة أخرى لغاية حماأو المهندس بعلى طل
. غيرهمأوأفراد الجمهور   

 
 لحماية البيئة من التلوث ضمن الموقع ة الالزمتاتخاذ جميع االحتياطيا )3

  األضرارأو التسبب في إزعاجهم أووخارجة ونجنب إحداث الضرر لألفراد 
 غيره مما قد ينتج عن أو بسائر الناس نتيجة للتلوث أو الضجيج أوبممتلكاتهم 

.لعمليات التي يقوم بهاا  
 

: صاحب العملتمسؤوليا  
إذا قام صاحب العمل بتنفيذ عمل ما في الموقع بواسطة عماله عمال بإحكام 

: يلي المادة فيتعين عليه مراعاة ما  
بذل العناية الكاملة للمحافظة على سالمة األشخاص المسموح لهم بالتواجد في 

لحماية أولئك األشخاص من المنظمة المحافظة على الموقع في حالة  و الموقع
.األخطار  

آما يتعين على صاحب العمل إذا استخدم مقاولين أحرين للعمل في الموقع 
أن يلزم هؤالء المقاولين اآلخرين بممارسة العناية ) 31( بموجب أحكام المادة

 ذاتها فيما يتعلق بشروط السالمة والوقاية من األخطار 
 
 
 



 إحتياطات األمن والسالمة
: إحتياطات عامة  

 وتستخدم واإلشاراتيحدد موقع العمل بشواهد ثابتة آالبراميل  يعرف و )1
  . لضبط حرآة المرور العام داخل وحول الموقعواإلرشادية التوجيهية اإلشارات

 ،البلدية، صاحب الخدمات( يراعي التنسيق المسبق مع الجهات ذات العالقة ) 2
.قبل وقت آاف من المباشرة بالعمل آتابيا بإشعارهاذلك  و) ....  

 اإلسعافات يحتوي على لوازم أن يجب ياألولية الذ اإلسعافاتصندوق  )3
.الخ..... الخاصة بالجروح وضربة الشمس األولية  

 ويمكن أن يكون ،األولي باإلسعافاجد دائم لشخص مؤهل للقيام وضرورة ت )4
.مثالهذا الشخص غير متفرغ ولكنه متواجد آكاتب الموقع   

 السالمة العامة أمور متابعة آليةيجب أن يشمل جهاز المقاول مراقب توآل  )5
 يكون ذا خبرة في هذا المجال أنداخل الموقع وتنظيم حرآة المرور على 

. الحراسة ليالأعمال يتابع أن ه عمال وعليأوويزود بما يلزمه من وسائل نقل   
 أوبئة حصول أو حادث  الفوري والمتابعة عند وقوعاإلبالغضرورة ) 6

.واإلسعاف السريع بوحدات النجدة لاالتصا بأرقامواالحتفاظ دائما   
. حريقإطفاء أجهزةتواجد  )7  
 بعد التنسيق المسبق واتخاذ إاليسمح مطلقا بفتح المناهل الصحية القائمة ال ) 8

الكمامات واسطوانات ( والتدابير الالزمة للتنفس االصطناعي تاالحتياطيا
.واإلسعافووسائل النجدة ) سجيناألوآ  

 بعد التنسيق الالزم إال مجاري للمنازل أويسمح بعمل أي توصيالت مياه  ال )9
.مع دائرة المياه والمجاري واخذ موافقتهم  

 من فوق المبنى بل يستخدم لذلك المجاري المائلة األنقاضيسمح بإلقاء  ال )10
.لتصب في حاويات  

 إلغاء فانه يجب األصليورية وبعد فتح الشارع في حالة عمل تحويالت مر )11
 اتصالها إغالق إتمامأي أثر لتلك التحويالت المرورية المؤقتة ويحرص على 

.األصليبالشارع   
" الضوئية التنبيهية ليال اإلشاراتيجب استخدام   )12  

.وعالمات التحذير المختلفة نهارا وحيثما يلزم   
 

 المرورية المقترحة اإلشاراتلى وضع  فتح الطريق عإعادةيحرص قبل  )13
. على الطريقأصال المرورية التي آانت موجودة اإلشارات وضع إعادةاو   
 الوقاية ألبسةشابه من  الخوذات الواقية او أي نوع واقي آغطاء للرأس وما )14
.آاألحذية اإلصاباتمن   



 راتإشا أو أصواتيلزم من   المستخدمة بمااآللياتالتأآد من تزويد  )15
. والتنبيهلإلنذار ما شابه أوضوئية   

.بأنواعها الحفر ألعمالالحماية السليمة  )16  
.تعترض طريق األفراد او السيارات ال المواد المشونة )17  
. مما قد يتسبب في مكاره او حوادثاألدواتمواقع تجميع الحطام وفائض  )18  
.نظافة الموقع بصفة عامة )19  
 المتعلقة االجتماعات والسالمة محاضر مناألاحتباطات  حفظ ملف )20

 بالموضوع 
يجب ضبط عدم تصاعد الغبار في مواقع العمل وذلك برش المياه حيثما  )21

.األخرى التكثيف والتجميع أجهزة باستخدام أويلزم   
.الوضع الصحي لمكتب المهندس )22  

 
:واآللياتاألدوات المستعملة   

ة وتأثيراتها مع مقدار تحمل المنشآت يجب التأآد من مالئمة وزن اآللي )1
.والخدمات المتأثرة بعملها  

 واألدوات المستعملة في الموقع والتأآد من عدم تللماآينا العامة الحالة )2
 اآلليةتشغيل أية ماآينة ليست في آامل اللياقة للعمل من حيث الفرامل انكشاف 

الخ......تالجكا عدم صالحية ساندات أوومسنناتها عدم وجود اضوية   
 المشغلين للماآينات على دراية تامة بعمل أو لآلليات السائقين أنالتأآد من  )3

.  ومرخصين للعمل عليهمآلياتهم  
 التمديدات الكهربائية ويجب استخدام أسالكيراعي عدم وضع وصالت في  )4

 وة الكوابل تصلح لالستعمال الخارجي  واألسالكنوعية جيدة ومعزولة عن 
.يعة وظروف الموقعتناسب طب  

 شهادة من المؤسسة آهربائية معتمدة تثبت سالمة إحضارعلى المقاول  )5
.لكهربائية المؤقتة في موقع العمل اوالمنشاتالتمديدات   

:السقاالت والدعائم المؤقتة  
.يوجد العدد الكافي من السقاالت )1  
.لإلزاحة وغير قابلة ثابتة األرضية الحامالت أوالقوائم  )2  
 سم 30 يزيد عن األطر الحاملة بمسافة أاليجب (العراضات بالطول الكافي  )3

)على األقل   
 أوتثبيت السقاالت في الحوائط آاف تماما لحماية السقاالت من التأرجح  )4

.االنهيار  



السقاالت مزودة بدربزينات حاجزة من جهة الحائط والجهة المقابلة بارتفاع  )5
.آغم 100وة تحملها  قلوال تقسم 180 عن لال يق  

 
:الشدات الخشبية للخرسانة المسلحة  

. المتوقعةاألحمالقوة الشدات تناسب  )1  
 بأول والمسامير يتم أوالآسر األخشاب الزائد عن الالزم يتم التخلص منه  )2

. بهااإلصابةتثبيتها بحث يجنب العاملون   
 

: لالشتعالالقابلة الغازات أوالمواد   
.من وجود مواد خطرةعالمات التحذير  )1  
. مواد قابلة لالشتعالأوالتهوية في األماآن التي تستعمل فيها غازات  )2  
. تنفس هواء مختلط بالغبار يتمتعون بالوقاية السليمةإلى المعرضون العمال )3  
 محكمة وعليها تحذير ممنوع أماآن لالشتعال مخزنة في القابلةجميع المواد  )4 

.التدخين  
.مسخنات الكهربائية يتم بعيدا عن المواد القابلة لالشتعالاستعمال ال )5  
 استعمال االآسي استيلين وذلك أو عند اللحام الكهربائي تاالحتياطيااتخاذ  )6

باستخدام النظارات الواقية واستخدام المريول الغير قابل لالشتعال وغير نافذ 
.لألشعة  



:أعمال الحفر  
لمعرفة الموقع الصحيح للخدمات ) جسات(يجب عمل خنادق استكشافية  )1

.ةالالزمالقائمة ووضع خطة الحماية   
) شرآة الكهرباء(قبل البدء في عمليات الحفر يجب إبالغ الجهات المعينة  )2

. صاحبة العالقةاألخرىوالجهات   
 الميل على االنهيار ويعتمديراعي عمل ميل مناسب لجدران الحفر لتجنب  )3

عذر عمل الميل فانه يجب استخدام سواند للحفريات طبيعة التربة وفي حالة ن
.وحسب طبيعة التربة  

يقل عن  على مسافة من حافة الحفر تبعد بمقدار ال يجب وضع ناتج الحفر)4
 عمق الحفر لئال يسبب ثقل التراب المشون ضغطا جانبيا على جدار الحفر 2/3

.ويسبب بالتالي انهياره  
ت القائمة خاصة في آعيم الكلي بجوار المنشيتم الحرص دائما على تنفيذ التد)5

.أساساتهاحالة آون الحفر قريبا منها وبعمق يزيد عن عمق    
 

 




