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Abstract:
Background:

Construction industry is classified as one of the most dangerous industries, where workers are exposed to accidents and risks.

Objective:

This study inspected the role of project manager in promoting Occupational Health and Safety (OHS) during the pre-construction phase in the
construction projects in the Gaza Strip. Previous studies were reviewed in order to extract the impact of inadequate health and safety interventions
in the construction projects throughout the world, and their applicability in the Gaza Strip was determined.

Methods:

This was achieved through a pilot study and a draft questionnaire. The questionnaire was developed in order to assess and evaluate the perception
of project managers on the extent of their roles in promoting health and safety in the pre-construction phase. The sample size was 101, out of
which, 77 completed questionnaires were returned by the respondents.

Results:

The study revealed that two project parameters, mainly affected by inadequate health and safety interventions, were quality and labour
productivity. The main stage during which a project manager played a significant role in promoting health and safety was the planning stage, with
“identifying specific safety issues from prior experience” being the highest sub-factor, which was followed by the designing stage, with “plan
works at the design phase through a time schedule, citing the duration of processes, divided into steps and any process priority” being the highest
sub-factor.

Conclusion:

Finally, there was the tendering stage, with “make ensure that facilities are provided on site for first aid and emergency medical treatment in the
event of an accident” being the highest sub-factor. The results of this study show great awareness of a project manager in promoting health and
safety in the pre-construction phase.

Keywords: Occupational health and safety, Project manager, Pre-construction phase Gaza strip, Health and Safety (H&S) risks, Construction
Industry (CI), Gross Domestic Product (GDP).
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1. INTRODUCTION
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of the leading sectors as well as the main contributor to their

) ) ) Gross Domestic Product (GDP) [1].
The construction sector is one of the most important

sources of economic growth not only in the developed
countries but also in the developing countries, where it is one
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Previous research indicates that construction projects in
Palestine account for 15.4% of its GDP [2]. The Construction
Industry (CI) employs the largest labour force in the world [3].
According to the Palestinian Central Bureau of Statistics
(PCBs), the Palestinian CI employs 15.7% of the total labour
force [4].
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CI is considered one of the most dangerous industries,
where the workers are vulnerable to accidents and hazards. The
construction industry is more dangerous and susceptible to
Health and Safety (H&S) risks than other industries due to the
methods of construction, construction materials, use of heavy
equiproject managerent, workers’ careless attitudes towards
H&S, poor leadership, and limited involvement of the clients
as well as the project manager in H&S [5]. In addition, with CI
comprising temporality, movement, high turn-over rate, comp-
lexity of the environment, and the fragmented structure of the
construction sector [6,7], this type of organisation makes
management tasks difficult and complex. Another reason that
makes the management of this sector more disturbing is a large
number of workers [8]. As mentioned above, CI is considered
one of the most employment-generating industries; con-
sequently, paying attention to workers’” H&S-related matters
becomes an essential issue [9].

In the past, H&S was seen as an activity that only focused
on the production site. However, now it has become holistic by
integrating the responsibilities of all the stakeholders through-
out the whole construction processes. Construction accidents
not only impact the workers involved in the construction but
also on the project parameters, meaning that the work itself
suffers through construction delays and productivity losses
[10]. Productivity is considered one of the most important
factors affecting the entire performance of any organisation.
Therefore, improving labour productivity is an effective tactic
to increase the total productivity of the industry [11].

In the developing countries, the construction workforce is
not considered an important resource input. Although workers
in projects constitute the largest portion of the total projects
costs, they account for up to 40% of the direct costs of huge
projects. Since workers make up the largest proportion of the
cost of construction, improvement of performance should be a
major concern for achieving a project’s objectives [12].
However, even though studies have been conducted with
various parties in the construction process, few have inspected
the role of the project manager (owner’s representative) in
promoting H&S in the pre-construction phase. Many re-
searchers consider that project managers play a dynamic role in
the success or failure of the projects [4] due to their position as
project leaders and coordinators. Therefore, project managers
are appointed to incorporate H&S in the overall phases of the
construction procedures [13]. Integration of H&S-related issues
in all the aspects of the construction projects was considered a
success factor [14].

The aim of this study was to promote Occupational Health
and Safety (OHS) in the construction projects in the Gaza Strip
throughout the pre-construction phase. This objective was
achieved by identifying the impact of inadequate H&S on
project parameters and demonstrating the roles of project
managers on H&S in the CI in the Gaza Strip during the pre-
construction phase (i.e., planning, designing, and tendering).

2. LITERATURE REVIEW

2.1. OHS in the Gaza Strip

In most of the developing countries, it is challenging to
obtain an accurate number of injuries and victims in the CI
because many of these accidents are not reported [15]. In the
Gaza Strip, there is a lack of safety applications within the CI.
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Consequently, the construction accident rate is nearly 20% of
all the industrial injuries and is higher than the other industry
accident rates. Contractors consider H&S as not an investment
but a cost, although legally they are responsible for it [16].

The latest unpublished statistics obtained from the Ministry
of Labour in the Gaza Strip, pertaining to the year 2017,
indicates that the number of officially registered injuries in
occupational accidents is 192, out of which 93 injuries are in
the CI. Moreover, the construction accident rate is 57.92% of
all the industrial injuries, which is considered a dangerous rate.
According to the same statistics, the total registered fatalities in
the same year (2017) were 4 from a total of 192 injuries. With
the total financial compensation for registered injuries
estimated at about $1,418,906.91, the average rate for each
case of injury is $7024.29, with 8640 days as sick leaves,
which, economically, is considered a high cost that has
negative effects on the GDP. As the safety record in the Gaza
Strip is very weak, there is a need to improve safety in the CI
through increasing the project managers’ awareness of issues
related to H&S.

To this day, many workers face accidents and health
problems and suffer from ill health, which negatively affects
their productivity. A study conducted by Enshassi et al. (and
cited by [17, 18]) revealed that out of the 45 factors that affect
labour productivity in the Gaza Strip, 7 important factors were
under the H&S group. Moreover, according to a study [17],
there were 4 important factors under the H&S group, which are
as follows: implementation of H&S factors in the organisation,
proportion of reportable accidents in the projects, the rate of
assurance of the project, and safety to reach the location of the
project.

2.2. The Role of Project Manager in Construction Health
and Safety

Traditionally, a project manager concentrates on three
parameters, cost, time, and quality. However, this old style has
not been successful, because a great number of projects have
gone over budget, with poor quality and delays. Therefore,
project managers need to focus on H&S-related issues by
integrating their roles in H&S throughout the project [12]. In
addition, [19] a study identified that a project manager
contributes to H&S-related issues and ranks second inauthority
when compared to other stakeholders.

An appointed project manager has the responsibility to
coordinate and integrate H&S plans into the project during the
preconstruction phase and monitor its full implementation on
site [12].

A project manager has a pivotal role in ensuring
coordination, integration, and implementation of the project’s
H&S plans on site [20]. Moreover, according to a study [21], a
project manager also has an important role in setting and
achieving high standards. Additionally, he also controls
contracts related to how the project is undertaken and how the
designers and contractors are selected.

OHS is not only important in the construction stage of a
construction project management but also throughout all of the
project’s lifecycle. This study focused on promoting H&S in
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construction projects during the pre-construction phase, which
is considered a proactive measure of mitigating and prevents
accidents in the implementation phase [12]. Furthermore, the
ability to impact the characteristics of the final project is higher
at the beginning of the project, but reduces during the progress
of the project [22].

2.3. Construction Project Lifecycle

Construction project management is divided into 3 phases,
pre-construction, construction, and post-construction [23].
Fig. (1) shows the project lifecycle and its stages in each phase
[24].

pre-construction
phase

« planning stage

« Design stage
 Procurement stage

Fig. (1). Construction project lifecycle [24].

2.4. OHS During the Pre-construction Phase

As mentioned above, pre-construction stage is the first
stage of any construction project management. Therefore, a
previous study explains that planning, designing, and tendering
are the “upstream” tasks, while construction is the
“downstream” task. Moreover, it suggests that OHS should be
emphasized more in the “upstream” tasks and not only the
“downstream” tasks [23].

In the construction projects, OHS-related issues are not
restricted to the construction stage but also appear during the
whole of the project’s lifecycle. Most of the H&S-related
problems that occurred during the construction phase can be
eliminated if given more effort during the pre-construction
phase of the project [23]. This is in consideration of the fact
that the H&S requirements in the pre-construction phase have
been identified as an effective and successful technique in
managing OHS because it decreases risks from their source
[23].This contention is supported by the findings of a study
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[20,25], which indicate that the essential causes of accidents
can be mostly divided into three portions: as a result of a
decision of design, poor planning, and construction procedures
and methods.

Practically, mitigating the potential of the factors that were
a source of damage means executing the procedures, which
make the factors safer. Hence, OHS in the pre-construction
phase has an important effect on the H&S-related results of the
projects [26]. Nowadays, the promotion of OHS in the pre-
construction tasks such as planning, designing and tendering is
becoming essential. Construction workers safety must be the
main concern of the planners and designers, which should be
followed up by the project manager (owner’s representative)
[25].

The planning and designing phases give an opportunity to
mitigate harms and risks before they take place at the job site,
and this ability to mitigate risks is reduced while the project is
progressing [27].

Therefore, the project manager (owner’s representative)
should integrate OHS during the pre-construction phase in
order to achieve success [23].

3. RESEARCH METHODOLOGY

A questionnaire survey was used in order to achieve the
research objective. The main purpose of this study was to
determine the extent to which a project manager plays a role in
promoting OHS in the pre-construction phase in the Gaza Strip.
The methodology included questionnaire design, a justification
of the survey instruments, data collection, and confirmation of
empirical findings, which were designed for the study.

About 5 factors were identified with respect to inadequate
H&S and their impact on project parameters. Moreover, about
43 factors were selected from the previous literature, with
respect to the roles and responsibilities of the project manager
in promoting OHS in the construction projects in all the stages
in the pre-construction phase. All the factors are reviewed in
Table 1. While some of these factors have been modified,
others have been merged or added through the process of
questionnaire evaluation. Additionally, some items have been
deleted.

Table 1. Summary of the literature review of project manager’s role factors in the pre-construction phase.

References
S.No A Project Manager’s Role and Resplo)llllii:):lity Factors in the Pre-Construction 281112911301 |i311| 1321|1331 [}2 341|351 36113711381
1 (213|456 |78 |9 (101112
1 Setting H&S objectives N IR B (R B D B B RV
2 Categorising the tasks of the project within OHS implications = ===l =N =-]-
3 Making a worksheet for sorting risks associated to the construction activities === 1=-1=1V| - SV [ R
according to the hazard types of fall, slip, trip, struck by object or equi-project
management, etc
4 Consulting workers on H&S matters Nl = =1==1=-[~N|=]=]=1]=
Picking a professional consultant who makes a safe design Nl =l =1==1=f=1= | -
6 Making sure that client allocates definite funds to promote health and safety in SV [N I R R R R N
project.
7 Allowing adequate time and resources during all the stages of the project. === ~N]=-]=-1=-1-
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References
S.No A Project Manager’s Role and Respi))lll]il:elhty Factors in the Pre-Construction 128111291|1301| 1311|1321 1331 [}2 34135111361 1371|1381
112345678 ]|9]|10]11]12
8 Providing free health and safety training for the client staff |l -1-1-1-1-[d|I~y]|--1-]-
9 Defining ways to promote and consolidate OHS in the tender stage Nl=-f{=1-1-1-|¥l--1-1-1-
10 Changing the mind of the designers towards safety B I [ [ i S S I VO e
11 Integrating H&S information into the drawings -1-1-1-1-1-|Y]-1-1- -
12 Providing a motivational energy to enhance the principle of safe design Nl=f=1-1=1-1-1=-1=-1-1-1+
13 Ensuring that risky material is taken into consideration when determining the S VN S N I N IV R I I I
materials
14 Integrating the principles of constructability into the design NN =---1-l-1-1-|-]-
15 Controlling design change “l-1-1-1-1-1-1-1-1-1~|X
16 | Establishing reasonable regulation when new structures, materials, or techniques | | [ | | [ | | _ vl
are approved in the project
17 | Planning tasks at the design phase through a time schedule, citing the durationof | [ | VI [P R IV R I I I
processes and dividing it into steps and process priority
18 Ensuring that OHS is a portion of the main objectives of the project and it is S N VI [ I NN IV I I I I
comprised at the subject of the tender
19 Understanding the market to evaluate the ability of the contractors in the local VI N I I I IV I A I IO B
market to achieve the required standards
20 | Formulating an H&S-documented specification, particularly for the construction | | [ | N N V2 I I I I
works
21 Using pre-qualifications for the contractor and taking OHS into consideration -1 ---1~N[J=-1-1-1-1-
22 |Selecting only those subcontractors who have a good record and provide on-the-job AT [ U (A N A VI N I
training
23 | Ensuring that principal contractors have made provision for the H&S-related costs | [ | | VI T U (N I I I
in their tenders.”
24 Requiring the contractor to include the programme to combat drug abuse, S VN S N I N N I IOV I I
stimulants, child labour, etc. in the contractor’s OHS programme.
25 | Ensuring that the contractor places at least one full-time H&S representativeonthe| — | ¥ | = [ = | = | - SV I I e RV
project
26 Ensuring that appropriate Personal Protective Equiproject managerent (PPE) is N =N ==~V =|=-=-]-]-
provided to all the workers free of charge

3.1. Research Population and Sample

The research population was mainly limited to four cate-
gories: (1) governmental institutions, (2) international insti-
tutions, (3) non-governmental institutions (NGOs), and (4) the
offices of engineering consultants, who play the role of the
owner’s representatives.

The research sample consisted of engineers who work as
project managers, consultants who were employed in cons-
truction projects and had five or more years of experience in
construction projects. The questionnaire was submitted only to
the construction project owners or their representatives. The
following formula determined the sample size of infinite
population:

For infinity population,

_ z2XPX(1-P) _ 1.96°X0.5%X(1—0.5) _
c? 0.05%

SS 384 )

Here,
SS: Sample Size.
Z: Z value (e.g., 1.96 for 95% confidence interval).

P: Percentage picking a choice, expressed as decimal (0.50
used for the sample size needed).

C: Confidence interval expressed as decimal (0.05).

The general rule relative to the acceptable margins of error
(i.e., a precision) in categorical data research is 5%. In this
study, the population was 1924, and the ratio between the
obtained sample size and the population was 0.2 (384/136),
which is larger than 0.05. Therefore, the corrected sample size
for finite population could be used, for which, the sample size
was calculated as follows”

384
SSnew = %:W =101 Q)

1+Pap 136

Here, “pop” refers to the total population

The method of sampling that was followed in this study
was stratified random sampling. The population was divided
into different categories in order to get a sample that
represented the population. The stratified sample was found by
taking samples from each category, which was calculated by
the following equation:

(SS)L — (pop)i

————— X research sample size
research population p (3)

Here,
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(SS)i: The sample size of the category i
(pop)i: Population of the category i

It was clarified that only 77 questionnaires were collected,
which were less than the sample size of 101 because many of
the targeted elements did not have enough time to respond.
However, the total returned percentage was considered to be
acceptable as it was nearly 76.24%.

3.2. Pilot Study

The pilot study for the questionnaire was carried out in
order to test the appropriateness, validity, and reliability of the
questionnaire. It provided a trial run of the questionnaire,
which involved testing the wordings of the questions, identi-
fying ambiguous questions, testing the techniques that were
used to collect the data, and measuring the effectiveness of the
standard invitation to the respondents. This pilot study was
divided mainly into two stages, which are as follows: in the
first stage, the questionnaire was consulted by (5) Palestinian
experts who had more than ten years of experience in
construction projects and an academic background in ques-
tionnaire assessment and making adjustments that best fit the
Palestinian conditions. In the second stage, the ques-tionnaire
was validated by the criterion-related reliability test, which
measures correlation coefficients between the factors selected
for one group and the whole group, and the structure validity
test.

3.3. Questionnaire Design

The questionnaire included multiple-choice questions. The
variety in these questions aimed at meeting the research
objectives related to the role of a project manager in promoting
construction H&S during the pre-construction phase in the
Gaza Strip and collecting all the necessary data that can
support the discussion, results, and recommendations in the
study. The structure of the questionnaire was divided into three
parts: (i) general information related to the institution and
respondents, (ii) the impact of inadequate H&S interventions
on project parameters, and (iii) the extent of implementation of

Table 3. Background information of the respondents.
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the roles and responsibilities of the project manager in
promoting OHS in construction projects in the Gaza Strip
during the pre-construction phase.

The numerical rating scale (5-point Likert scale) was
chosen in order to format the questions of the questionnaire, as
shown in Table 2.

Table 2. : The numerical rating scale (the five-point Likert
scale) in each field of the questionnaire.

Scale | Very Low Low Average High | Very High
Degree Degree Degree Degree Degree
Degree] (1) @ 3 @ é)

3.4. Proportional Weight

Descriptive statistics through proportional weight method
were used in order to decide the ranks of the performance
factors and highlight the proportional weight of the attributes
as supposed by the respondents. In previous studies, several
researches [39 - 48, 51] used the proportional weight in their
analysis. It is expressed in the following manner:

— DWW 5p +4n, +3n,+2n, +1n,
X, =& =
AN SN

Here,

W = the weighing of each factor (ranging from 1 to 5)
A = the top weight

N = the entire number

The range of proportional weight is between 0 and 1,
where the higher the proportional weight, the more the impact.
However, in the study, the proportional weight did not
illustrate the relationship between the attributes.

4. FINDINGS AND DISCUSSION

4.1. General Information Related to the Institution and
Respondent (Table 3)

Background information Percent (%)

Type of institution -
Governmental 20.8
International 41.6
Non-Governmental 5.2
Consultant 32.5

Job title of the respondent -
Consultant Engineer 11.7
Office Engineer 28.6
Project Manager 32.5
Tender Directorate 10.4
Site Engineer 16.9

The respondent’s years of experience -
Less than 5 years 6.5
S5—less than 10 years 24.7
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Table 3) contd.....

10-less than 15 years 29.9
More than 15 years 39.0

The experience for the institution in the construction projects -
Less than 10 years 15.6
10-less than 15 years 16.9
15-less than 20 years 143
More than 20 years 532

The number of construction projects executed or supervised by the institution within the last 5 years -
Less than 10 years 7.8
10-less than 20 years 18.2
20-less than 30 years 18.2
More than 30 years 55.8

4.2. Analysis of the Fields

For this section of the study, each field was analysed using
the descriptive statistics (means, Standard Deviations [SD], t-
value [two tailed], probabilities [P-value], and Relative
Importance Indices [RII]). Finally, the ranks were established.

All this was done in order to determine the degree of the
responses of the sample participants concerning the fields as
well as the items within the fields. These works were ranked by
the mean of the responses. Moreover, a 5-point Likert scale
was used, in which “very high degree” = 5, “high degree” = 4,
“average degree” = 3, “low degree” = 2, and “very low degree”
=1.

4.3. The Impact of Inadequate H&S Interventions on
Project Parameters

The results illustrated that the total average of all the items
in the first field (i.e., the impact of inadequate H&S
interventions on project parameters) was equal to 3.61, with the
T-test 8.64 and the P-value 0.000, which is less than 0.05. This
indicates that inadequate H&S interventions have a high impact
on the project parameters mentioned in Table 4. Moreover, the
SD was also used in order to quantify the amount of variation
or dispersion of respondent opinions regarding the impact of
inadequate H&S interventions on project parameters. As shown
in Table 4, the average SD was 0.62, which indicates that the
results pertaining to the respondents are consistent and not
spread out over a wider range of values, suggesting that the
results are confident.

Table 4. The impact of inadequate H&S interventions on
project parameters.

Project Mean Std. | RII T [P Value Rank
Parameter Dev. | (%) | Value | Sig.

Al Labour
productivity
A2 | Project schedule | 3.42 | 0.94 | 68.31 [ 3.89 |0.000* | 4

No.

371 ( 0.78 | 7429 | 8.08 | 0.000* [ 2

A3 Quality 391 ] 088 | 78.18 [ 9.10 [o0.000+] 1

Ad Cost of 340 ] 095 | 68.05 | 372 |o0.000%| 5
construction

AS Client 362|099 | 7247 | 554 |o0.000%| 3
satisfaction

All the items 361062 (7226 | 8.64 [0.000*

As categorised in Table 4, five items of the project
parameter were affected by inadequate H&S interventions on
project parameters (i.e., labour productivity, project schedule,
quality, cost of construction, and, finally, client satisfaction).
The results showed that quality was ranked in the first position,
with an average weight of 78.18%. Thus, the respondents
agreed that inadequate H&S interventions significantly affect
the quality of projects. Quality was the determinant that is most
affected by H&S standards because compliance with the H&S
criteria ensures their capacity to execute the project with high
quality. This criterion was considered critical class and was
highly affected by H&S standards. Furthermore, the results
were in line with the findings [12] that the quality parameter
was rated second in the five criteria. In the study [13], this
criterion was ranked fourth in the seven criteria.

Furthermore, the results showed that labour productivity
was ranked on the second position, with an average weight of
74.29%. Thus, the respondents agreed that inadequate H&S
interventions have a high impact on labour productivity
because providing a healthy and safe work environment for
workers reduces the likelihood of injuries or diseases, thereby
reducing the absence of workers and significantly increasing
their motivation to perform their work out of a sense of
interest. This criterion was considered critical class and was
highly affected by health and safety standards. Additionally,
the results were in line with the findings [12] that state that out
of the seven parameters, labour productivity was ranked first
with a percentage of 83.3%.

The cost of construction received an average weight of
68.05% and the fifth rank. Several studies have referred to both
the direct and indirect cost of construction affected by the
degree of OHS commitment. This criterion was ranked last.
However, this ranking does not mean that the criterion is
unimportant; rather, it reflects the low level of awareness about
the importance of OHS and its effect on the cost of
construction. In another study [12], out of the seven criteria,
this criterion was ranked second with a weight of 73.3%.

4.4. The Project Manager’s Role in the Planning Phase

This section contained 11 items, which were subjected to
the views of respondents. The outcomes of the analysis are
shown in Table 5.
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Table 5. The extent to which the project managers adhere to their roles in the planning phase.
. P Value
No. Factors Related to the Planning Phase Mean|Std. Dev.|RII (%)(T Value Sig Rank
Cl Setting H&S objectives 3.83 | 0.89 76.62 | 8.15 |[0.000% [ 3
C2 Identifying specific safety issues from prior experience 408 0.74 81.56 | 12.80 | 0.000* | 1
C3 Recognising the activities of the project within the OHS implications 3.73 0.81 74.55 7.93 10.000%| 4
c4 Preparing a checklist for clasmfqug the hazards related to the construction activities 3.66 0.80 73.25 722 |0.000%| 5
according to the hazard types
C5 Consulting workers on H&S issues 343 0.97 68.57 3.90 |0.000%| 10
cs6 Appointing a professional safety team and fol.lowmg the owner to follow up throughout the 365 1.06 72.99 537 | 0000 | 6
project
C7 Ensuring that the client allocates specific funds to promote project H&S 3.60 1.09 7195 | 4.80 | 0.000*
C8 Selecting a professional consultant to make a safe design 3.45 1.15 69.09 346 ]0.001*
C9 Providing adequate time and resources for all the stages of the project 3971 0.74 79.48 | 11.50 | 0.000*
C10 Arranging for free health and safety training for the client staff 3.40 1.19 68.05 2.96 10.004* | 11
Cl1 Defining ways to promote and consolidate OHS in the tender stage 3.51 1.06 70.13 | 4.20 | 0.000* [ 8
All the items 3.66 | 0.71 7329 | 826 [0.000% [ -

The results illustrated that the total average of all the items
in the third field (i.e., the role and responsibilities of the project
manager in the planning phase) was 3.66, with the T-test value
8.26 and the P-value 0.000, which is less than 0.05. This
indicates that the sample participants believed that the project
manager adheres to his role and responsibility of promoting
OHS at the planning phase to a great extent, meaning that the
results were confident. As shown in Table 5, the average SD
was 0.71, which indicates that the results pertaining to the
respondents were consistent and not spread out over a wider
range of values. This means that results were confident.

The findings indicated that identifying specific safety
issues from prior experience with mean index 4.08 and
proportional weigh 81.56 was ranked the first in this field. It is
clear from the results that project managers showed interest
and benefit because of their experience in the previous projects
in identifying H&S issues in order to avoid any errors they
experienced in the previous projects.

This was followed closely by the field of adequate
resources and resources for all the phases, with an average of
3.97 and relative weight of 79.48%. This finding indicates that
project managers are interested in providing adequate resources
and time to complete the project. This component is important
in achieving safety by giving each task enough time to be
accomplished in order to avoid accidents during the course of
the work. This result was supported by the findings [34] as it
was clear that one of the main causes of the incidents was
insufficient resources and time to complete the projects.

The consulting workers on health and safety issues, with a
mean index of 3.43 and proportional weight of 68.57%, ranked

10" from the 11", meaning that the owners’ representative did
not pay much attention to consulting workers on H&S-related
issues, which is consistent with the findings of another study
[29], which concluded that workers were not participating in
the meetings related to the H&S-related issues and accident
investigation.

The arrangement for free H&S training for the client staff,
with a mean index of 3.40 and proportional weight of 68.05%,
was ranked the last. The reason for this may be the lack of
awareness among owners’ representatives regarding the impor-
tance of H&S and its impact on the success of construc-tion
projects.

4.5. The Extent to which Project Managers Adhere to their
Roles in the Designing Phase

This section contained 13 items. These items were
subjected to the views of the respondents. The outcomes of the
analysis are shown in Table 6. The results illustrate that the
total average for all the items in the third field of the extent to
which the project managers adhere to the roles and responsibi-
lities in the designing phase was 3.64, with the T-test value
8.51 and the P-value equal 0.000, which was less than 0.05.
This indicates that the sample participants believed that the
project managers adhere to their role and responsibilities of
promoting OHS at the designing phase to a great extent,
suggesting that the results are confident. As Table 6 shows, the
average SD was 0.66, which indicates that the results
pertaining to the respondents are consistent and not spread out
over a wider range of values. This means that results are
confident.

Table 6. The extent to which the project managers adhere to their roles in the designing phase.

No. Factors Related to the Designing Phase Mean|Std. Dev.|RII (%)|T Value P ;’iz;lue Rank
D1 Changing designers’ mindsets towards safety 3.68 1.01 73.51 5.89 ]0.000%| 7
D2 Ensuring that the designers have mentioned H&S in the specific mission statement 3.64 1.04 72.73 5.38 |0.000*%| 8
D3 Incorporating safety constructability principles into the design 3.46 1.12 69.20 3.67 |0.000%| 13
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(Table 6) contd.....
Lo P Value
No. Factors Related to the Designing Phase Mean|Std. Dev.|RII (%)|T Value Sig Rank
D4 Ensuring that H&S hazards are identified in the construction drawings 3,60 0098 71.95 5.37 10.000* [ 9
D5 Ensuring that the process of identifying risks in the construction drawings are detailed 3.47 1.12 69.35 | 3.67 |0.000*% | 12
D6 Ensure that hazardous material is taken into consideration when specifying materials 3.69 0.88 73.77 6.88 | 0.000% | 6
D7 Providing a motivational force to promote safe design principles 3.49 1.01 69.87 | 430 |0.000*% | 11
DR Ensuring that reasonable guidance is develqped Whel‘.l new structures or new materials are 373 0.92 74 81 703 |o0.000%| 3
espoused in the project
D9 Planning works at the design Pba;e thr(?ugh a time schedule by ?ltl'ng the duration of 304 | 0.69 7870 | 11.81 | 0.000% | 1
processes and dividing it into steps and process priorities.
D10| Seeking alternative design solutions to reduce health and safety risks wherever possible | 3.69 0.71 73.77 8.48 | 0.000* | 5
D11 Entering any design changes that affect H&S in the risk register 374 0.78 74.81 8.28 |0.000* [ 2
DI2 Se.eklng approval gnd .accredltatlon from the local .regulato.ry bodies copcemed w1th OHS 37 1.00 74.29 628 |0.000*| 4
in the construction industry of the proposed design and implementation mechanisms
Including the design for the period of implementation, operation, and maintenance of the «
D13 project, including the OHS standards for each stage 3.32 0.88 7039 316 10,000 10
All the items 3.64 | 0.66 72.87 | 851 [0.000% | -

The findings indicated that the task of planning works at
the design phase through a time schedule by citing the duration
of processes and dividing into steps and process priorities (D9),
with a mean index of 3.94 and proportional weight of .70%,
was ranked the first. This was due to the interest of the owners’
representatives (i.e., the project managers) in good planning
during the design phase by adhering to a timetable that shows
the duration of each process and setting priorities so that the
design period is given sufficient time to avoid any problems or
accidents that may occur during the implementation phase.
This result supports the findings of a study [49] as it is clear
that the main mission of the safety and coordination plan is to
prevent accidents through the plan works at the design phase.

The results also revealed that the task of entering any
design changes that affect H&S in the risk register (D11), with
a mean index of 3.74 and proportional weight of 74.81%, was
ranked in the second position in this field. The results
confirmed that most of the owners’ representatives were
concerned with the process of recording any changes in the
design that may adversely affect H&S. This is a good
indication of the commitment of the owners’ representatives in
the Gaza Strip towards the H&S of the workers during the pre-
construction phase.

Although a study [38] considered that 36% of the
respondents indicated that constructability reviews were

important while considering construction workers’ safety
during the design process, another study [30] showed that
constructability reviews were the most common tool or process
associated with adequate OHS during pre-construction phase.
The result of this study showed that the item of item of
incorporating safety constructability principles in the design,
with a mean index of 3.46 and proportional weight of 69.20%,
was ranked the last due to the owners’ representatives lack of
knowledge about the principle of safety constructability.

4.6. The Extent to which the Project Managers Adhere
their Roles in the Tendering Phase

This section contained 19 items. These items were
subjected to the views of respondents. The outcomes of the
analysis are shown in Table 7. The results illustrated that the
total average of all the items in the third field of the extent to
which the project managers adhere their roles in the tendering
phase equalled to 3.61, with the T-test value 6.60 and the P-
value 0.000, which is less than 0.05. This means that sample
participants believed that the project manager adhered to their
role and responsibility of promoting OHS at the tendering
phase to a great extent, indicating that the results are confident.
As shown in Table 7, the average SD was 0.81, which indicates
that the results pertaining to the respondents are consistent and
not spread out over a wider range of values. This means that
the results are confident.

Table 7. The extent to which the project managers adhere their roles in the tendering phase.

No. Factors Related to the Tendering Phase Mean St:, RII (%)|T Value P ;’iz;lue Rank
Bl Ensuring that OHS is a portlop of the main objectives of the project as it must be mentioned 378 | 0.97 75.58 706 | 0000 | s
in the subject matter of the tender
E2 Understanding the local market in order to evalugte the capability of consultants and 356 | 0091 7117 | 538 10000 | 10
contractors to meet the required standards
E3 Ensuring that the technique usedlls sufficient for finding a firm that is financially stable, 388 | 1.03 77.66 756 | 0.000%| 3
with a good reputation, and well aware of the safety measures
E4 Reviewing the CV of the main safety persotrlllr;:ll1 provided by the contractor when assessing 351 1.07 70.13 215 |0.000% | 12
ES Reviewing the record on t.he OHS issues of the contractor such as fines, compliance with 348 | 112 69.61 | 377 |0.000%| 13
reporting regulations, and accident frequency rate
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(Table 7) contd.....
No. Factors Related to the Tendering Phase Mean 3:::; RII (%)|T Value P ;’iz;lue Rank
E6 Selecting subcontractors who have a good reputation and good record in OHS 3441 1.02 68.83 | 3.80 |0.000%| 15
E7| Ensuring that the contractors put adequate provision for the H&S costs in their proposals | 3.44 [ 1.22 68.83 | 3.18 |0.002*| 16
ES Requiring contractors firm to submit a master plan for OHS as a requirement to awarding 375 1.03 75.06 643 |0.000*| 6
the tender
E9 Requiring an emergency plan to be included in the contractor’s safety programme 3.62 | 1.09 72.47 | 5.03 |0.000% | 7
Promoting awareness of occupational safety by attaching the Occupational Safety Law of «
E10 the Ministry of Labour within the tender documents 3.58 | 107 71.69 | 480 10.000 ?
El1 Involving a clause in the 'contractbdocuments that cle}rlﬁes the lack of commitment to the 361 124 7201 433 |0000*| 38
H&S requirement is a cause for termination of the contract
El2 Detailing the items that include H&S-related mgtters, which must be given the same weight 345 116 69.09 343 |0001*| 14
as other items.
E13 Addressing H&S matters during contract negotiation 335 1.26 67.01 243 10.017%| 17
El4 Considering the contractor who has respond.ed well to the clause on H&S matters during the 334 107 66.75 233 o023+ | 13
awarding process
EI5 Ensuring that the contractor is committed to Prowdmg ‘a permanent representative for health 331 1.30 66.23 210 |o0.039%| 19
and safety in the project
El6 Ensuring that the contractor compl.le.s Wlth safety 1nspec't10n procedures routinely in order to 350 | 119 70,39 384 |0.000* | 11
minimise unexpected risks.
E17| Ensuring that the contractor offers basic welfare facilities such as toilets and drinking water | 3.83 | 0.94 76.62 | 7.78 | 0.000% [ 4
El8 Ensuring that personal protective equiproject managerent (PPE) is provided to all the 399 | 073 7974 | 1179 | 0.000% | 2
workers for free
E19 Ensuring that first aid and emergency medlcgl treatment are provided on-site in the case of 406 | 082 8130 | 11.44 | 0.000%| 1
accidents
All the items 3.61  0.81 7220 | 6.60 [0.000% [ -

The findings indicated that the item of ensuring that first
aid and emergency medical treatment are provided on site in
the case of accidents (E19), with a mean index of 4.06 and
proportional weight of 81.30%, has the highest rank in this
field. This is because the culture of the owner’s representatives
concerning OHS is largely confined to providing first aid and
emergency medical treatment in the event of an accident. This
finding matches with that of the study [50], which confirms the
need to meet the owner’s requirements related to OHS. These
requirements include medical examinations, first aid, and
emergency facilities.

The results also revealed that the item of ensuring that
Personal Protective Equiproject managerent (PPE) is provided
to all the workers for free (E18), with a mean index of 3.99 and
proportional weight of 79.74%, was ranked in the second
position in this field. This is due to the same reasons stated in
the previous paragraph. Moreover, this finding also supports a
study [51], which indicates the importance of meeting the
owners’ requirements concerning OHS to reduce disputes and
misunderstanding in the construction phase. One of these
requirements is a provision for personnel protective equiproject
managerent.

Considering the contractor who has responded well to the
clause on H&S matters during the awarding process (E14),
with a mean index of 3.34 and proportional weight of 66.75%,
was ranked 18" out of 19 in this field. This is because awarding
projects in the Gaza Strip depends mostly on the lowest prices.
This finding matches with a study [31], which concludes that
there are five criteria to select the contractor and conduct the
evaluation. The last rank was given to H&S.

Ensuring the contractor is committed to providing a
permanent representative for H&S in the project (E15), with a

mean index of 3.31 and proportional weight of 66.23%, was
ranked in the last position in this field due to the lack of safety
culture of the owners’ representatives and their belief that
appointing a dedicated safety team in the site would be an
additional cost to the project. This finding was in contrast with
a study [29], which concludes that the presence of H&S
representatives on site is an important part of the success of the
project and is ranked third out of the 20 because their presence
encourages all the participants to commit to H&S-related
issues.

CONCLUSIONS AND RECOMMENDATIONS

General Conclusions

* This study confirmed that inadequate H&S
intervention has a significant impact on project
parameters, especially the quality of the project and
labour productivity.

* Project managers in the Gaza Strip have awareness
regarding their responsibilities concerning OHS
practices and clauses in the construction projects
during the pre-construction phase, and especially
during the planning stage. However; certain responsi-
bilities have their shortcomings, as mentioned before.

* This study confirmed that the project managers
adhere to their role in dealing with the H&S-related
issues in the pre-construction phase, and any H&S-
related problems occurring during the implementation
phase shall also be the responsibility of the owner’s
representative and not the sole responsibility of the
contractor. However, the negligence of the contractor
in complying with the owner’s instructions always
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makes the contractor liable.

* The tendering stage is one of the most important
phases, in which the owner can modify and correct the
defects that may take place in the previous two stages
(i.e., planning and tendering) to promote certain con-
cepts through the requirements that are included in the
tender documents, in which the contractor is asked to
carry in their consideration during the pricing process.

RECOMMENDATIONS

« Safety and health should be an important parameter
by all the participants in construction projects on a
level equal to the traditional project parameters, name-
ly, cost, quality time, and client satisfaction.

* The lawmakers and governmental entities need to
offer more motivation to comply with H&S terms in
order to help contractors improve the H&S perfor-
mance of the projects and, consequently, improve
construction workers’ performance.

* According to design-related aspects, project mana-
gers should refer to H&S more frequently in details,
finishes, and different characteristics of mate-rials.

* Owner representatives should integrate design and
construction process, recognise client requirements,
ensure the designs are finalised before starting the
construction process, pre-qualify contractors on H&S,
which include the financial budget for H&S in the con-
tract documentation, and stop using competitive
tendering.

* Owing to carelessness in H&S recording, the
occupational safety grade of each project should be
reviewed as well as evaluated. Moreover, a special re-
port should be publicised, which is one of the most
important criteria for selecting the contractor.

» The criteria of classification of consultancy offices
should be reconsidered to bring a safety engineer with-
in the companies’ permanent staff.
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