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Abstract

Non compliances towards occupational health and safety legislations has been on increase globally which leads to higher incidence of
occupational accidents, injuries and diseases. The aim of the study is to determine the presence of occupational hazards in the construc-
tion industry and to investigate the occupational health and safety provision and compliance among construction sites in Windhoek. A
quantitative, cross-sectional, descriptive design was used to conduct the study. Census sampling was used to include ten construction
sites with project running during data collection time and whose site managers agreed to participate in the study. Data was collected in
ten construction sites with the site inspection checklist to assess the occupational hazards and OHS compliance in participated construc-
tion sites. Data was analysed with SPSS software. The study findings indicated that occupational hazards are prevalent in the construc-
tion industry, but there is poor mechanism to control hazards and to prevent hazard exposures. Furthermore, most construction sites are
non compliant towards OHS legislations. It is recommended that OHS legislations should be enforced to promote the OHS in the con-

struction industry.
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1. Introduction

Occupational health and safety (OHS) refers to the science of
workplace hazard anticipation, recognition, evaluation and control
that could impair the health and well-being of workers, workplac-
es surrounding communities and the environment (Alli,2008) .The
construction workers’ health and safety have indeed been of great
concern globally due to the hazardous nature of the work process-
es (Pesantes-Tavares, 2011). Construction work is dynamic in
nature and characterised by constant changes in the working envi-
ronment, poor working and environment conditions, and exposing
workers to potential hazards such as noise, dust, vibration and
ergonomic conditions (Pinto et al., 2011).

The International Labour organization (ILO) set up international
standards such as conventions that should be ratified by all mem-
ber states, including Namibia, in order to maintain health and safe-
ty of all workers at workplaces. The following conventions were
developed : Convention 155 0f1981(Occupational health and
Safety Convention, ILO Convention 167 of 1988 (Safety and
Health in construction Convention), Occupational health services
Convention, 1985 (No. 161) Promotional framework for the occu-
pational safety and health Convention 2006(No.187) Working
environment (air pollution, noise and vibration) Convention1977 (
No. 148) Chemical convention 1990 (No. 170).However, Namibia
has not yet ratified any of these conventions which are hampering
the OHS of workers in the construction industry.

Globally, there is high rate of occupational accidents, injuries and
diseases , due to the non compliances towards OHS international
or national requirements among employers in the construction
industry (Tam, et al., 2014).Furthermore, construction workers are
exposed to hazards such as physical, chemical, psychological and

ergonomic hazards (Olson et al.,2016; Muema et al., 2015) which
may lead to occupational injuries (Eppenberger&Haupt ,2009).
The results from the literatures indicate that the employers’ igno-
rance of the ILO’s legal guidelines on occupational health and
safety at workplaces exposes workers to the risk of occupational
injuries (Tam et al., 2014). In addition, the employers’ negative
attitudes and ignorance toward occupational health and safety
practices also contributes to high rates of injuries in the construc-
tion industries(Zen &Ismail 2011).This view is supported by the
findings from the study by Ale et al., ( 2008) on construction
workers in the Netherland, which indicate that many occupational
injuries and fatalities are the results of either the failure of the
management to put safety measures in place or poor worker atten-
tion to safety measures during construction work.

For instance, India’s construction sector is largely characterised by
an unorganised workforce and hardly follows standard regulations
laid down by the government agencies (Beriha, 2012). Smallwood
and Ajayi (2009) conducted a cross sectional self-administered
questionnaires in their study on 339 South African construction
workers, which found out that top management support of OHS is
important for the allocation of resources towards OHS implemen-
tation, but supervisors at operational level should ensure OHS
procedures, policies and practices are adhered to (Smallwood &
Ajayi, 2009).

Thailand strengthens its country’s OHS compliance in construc-
tion companies through the requirement that companies must
submit, during tendering processes, their safety management pro-
grams in construction stating how accidents and injuries would be
prevented during construction work and indicating how compliant
they would be to OHS (Ngamthampunpol, 2008).Similarly, con-
struction companies in Japan with poor safety records are penal-
ised and prohibited to tender (Lam, 2001).
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The Labour Act, No 11 of 2007 section 101 (Republic of Namibia,
2007) and the Regulations relating to the health and safety of em-
ployees at work (No 1561997)(Republic of Namibia 1997) were
constituted to provide guidelines on health and safety at work in
Namibia. The regulations (No 156 of 1997) require all employers
to promote and maintain the well-being of their employees during
worksite activities and consider health and safety during the exe-
cution of projects (Republic of Namibia, 1997). Furthermore,
section 3 of the regulation, as stipulated in Regulation no 156 of
1997, states that employers should implement the occupational
health and safety management programs that assist in the preven-
tion of injury, diseases and accidents and lead to high productivity
(Republic of Namibia, 1997). Employers in the construction sector
are therefore expected to ensure the safety of workers and machin-
eries in the workplace as well as consider that the work is done
according to ergonomic principles (Republic of Namibia, 1997).
However, the health and safety of workers in Namibia’s construc-
tion industry remains a challenge for the sector as reported in the
2014 Ministry of Labour and Social Welfare annual report (Minis-
try of Labour,Industrial relations and Employment creation of
Namibia, 2014). Some workers have no access to OHS as some
construction sites lack developed OHS programs, a condition that
has a negative impact on construction workers (Ministry of La-
bour, Industrial relations and Employment creation of Namibia,
2014). The employers and workers usually justify this anomaly by
citing reasons such as, “it has been done like that since our forefa-
thers” and financial constraints. Nevertheless, companies are una-
ware that it is more costly to deal with injuries and fatalities than
to prevent them from occurring (Link and Haimbodi, 2011). How-
ever, the labour inspectors reported that most industries in Namib-
ia, including the construction sector, are noncompliant to OHS
legislations (Ministry of Labour, Industrial relations and Employ-
ment creation of Namibia, 2016). Only 10 % of the workplaces
inspected during the 2015/2016 financial year were found to be in
good compliance with OHS legislations (Ministry of Labour, In-
dustrial relations and Employment creation of Namibia, 2016).

2. Objectives

The objectives of this study were to:
o Determine the occupational health and safety hazards preva-
lent in the construction industry of Windhoek in Namibia
o Investigate the occupational health and safety legislative pro-
visions and compliance among construction sites in Wind-
hoek, Namibia.

3. Methodology

A quantitative, cross-sectional, descriptive and contextual ap-
proach was applied in this study. The target population was all
construction sites in Windhoek, Namibia with project running
during data collection time .The study’s inclusion criteria was all
construction sites in the Windhoek with projects running during
data collection time, from October 2014 to March 2015.There
were fifteen (15) construction sites in operation in Windhoek dur-
ing the study. Due to the limited number of construction sites in
Windhoek during the study time, census sampling was used and
all fifteen (15) construction site managers were approached to give
the permission to the study. However, three construction site man-
agers did not agree for the study to take place in their construction
sites. Two construction sites were used for pilot test and had to be
excluded from the main study. The data collection tool was ad-
justed before the main study according to the feedback from the
pilot test. Structured site inspection checklist was used to collect
the information regarding the presence of occupational hazards
and OHS legislative compliances in ten Windhoek construction
sites. Therefore, the data was collected from ten construction sites
using a site inspection checklist developed by the researchers. The
site inspection checklist consisted of questions developed based on
the Regulations relating to health and safety of employees at work

(No 156 of 1997 ) and the World Health Organization healthy
workplace model ( Burton, 2010). The questions were aimed at
assessing for the legal compliances towards those legislative
framework. The times for site inspection were organised with the
site managers or the focal persons appointed by site managers.
Data was entered in to the SPSS software data analysis program
and was coded. Data was analysed with SPSS version 23 with the
assistance of the professional statistician. Descriptive statistics
was used to analyse the data regarding occupational hazards and
OHS legislative compliance in the study sites.

4. Results

4.1. Occupational hazards prevalence on the study sites

Inspection surveys were conducted in the construction industry to
investigate common occupational hazards prevalent at study sites.
The analysis shows that various types of hazards were prevalent at
the study sites and these include physical, chemical and ergonomic
hazards, as described below.

4.1.1. Physical hazards

The study shows that all physical hazards, such as noise, dust,
vibration and non-ionized radiation, were found at all construction
sites. Examples of the observed physical hazard include whole-
body vibration resulting from the use of heavy machinery, as
shown in figure 1.

Fig. 1: Picture depicting a construction worker using a jack hammer at a
construction site.

4.1.2. Chemical hazards

An analysis of the inspection conducted to assess the presence of
chemical hazards at the construction sites shows that all study sites
had chemical hazards such as gases, fumes, mists and aerosol. The
workers at all 10 inspected construction sites were observed con-
ducting activities which expose them to chemical hazards. These
activities include:
e Welding which produces welding fumes and gases such as
carbon monoxide.
e Arc welding that produces welding fumes.
e Spray painting where the paint changes into a mist thus be-
come highly volatile and toxic.

4.1.3. Ergonomic hazards

The analysis shows that ergonomic hazards were identified at all
study sites as workers were observed lifting heavy loads, perform-
ing repetitive movements, bending and twisting and working in
awkward postures as shown in the pictures below. The pictures in
figure 2, 3, 4, and 5 were taken at some construction sites in order



International Journal of Health

69

to validate the findings regarding ergonomic hazards observed
during the site inspection.

4.1.3.1. Repetitive movement

Figure 2 shows a construction worker plastering a wall. The job
requires a repetitive movement and awkward posture for him to
work with hands above the shoulder level for an extended period
and excessive reaching to plaster the wall above the head height.
In addition, the plastering work requires the worker to perform
repetitive movement of bending to get the plaster from the trolley,
putting it on the hawk, and spreading the plaster on the wall using
the float. The plastering activity involves repetitive movement of
the arm, shoulder, neck and waist.

Fig. 2:Picture depictinga construction worker performing repetitive
movements.

4.1.3.2. Working in an awkward posture

The photograph in figure 3, showing a worker using a core drilling
machine to make a hole in the wall, depicts an image of a worker
who spends an extended period in an awkward posture. It can be
noted that the worker is performing work on a very low surface
which requires him to kneel or squat. The awkward posture strains
the worker’s knees, lower back and the neck.

Fig. 3: Picture depicting a worker exposed to vibration whiles
adopting an awkward posture at the study site.

4.1.3.3. Lifting and carrying heavy load at construction sites

Depicted in figure 4 is a worker carrying a heavy load resulting in
strains over the neck and left shoulder. Material handling and
frequent lifting of objects strains the shoulder and arms. The pic-
ture shows a worker with both hands holding the load to secure it,
which causes both arms to be above the shoulder level.

Fig.4:A Photograph showing a construction worker lifting heavy loads.
4.1.3.4. Bending and twisting

Bending and twisting is one of the ergonomic hazards observed at
the construction sites during the site inspection.Figure 5 portrays
the photograph of bricklayers laying bricks in the bending posi-
tions. Bending for a longer period could lead to back pain.

Fig. 5:A photograph showing construction workers performing
work in bending positions.

4.1.4. Hazard identification and control in construction sites

The study shows that hazardous operations were identified at 40%
of construction site. In addition, the analysis shows that safety
checks were carried out before work commences at 40% construc-
tion sites. Furthermore, the analysis indicates that systems were
put in place to manage the hazards and risks at 50 % of the con-
struction sites and there were details on how incidents should be
notified at 50% construction sites.

However, there was no survey conducted to determine the noise
level at all construction sites. Furthermore, the analysis indicates
that the researcher did not find any safety measures that were
meant to control vibration at all inspected construction sites. Nev-
ertheless, the analysis reveals that the prevention of dust genera-
tion was evident at 50% construction sites. Finally, the analysis
also shows that 60% construction sites had no waste management

policy.
4.2. Occupational health and safety management system

Regarding the OHS management system, the analysis shows that
40% of the construction sites had OHS officers and OHS commit-
tees. In addition, 70% of the construction sites had been inspected
by government labour officers during the period after the initiation
of recent projects. The analysis also shows that people and
transport movement controls were observed at 90% of the con-
struction sites. It was also found out that 70% of the construction
sites had safety signs displayed on sites.
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4.3 Personal protective equipment (PPE) provision and
usage

The researcher observed, during inspection surveys conducted at
all 10 construction sites, whether workers were using PPE while
performing their duties. The analysis shows that workers at 50%
of the construction sites were using PPE such as blue overalls,
face masks and safety boots, while other 50% construction work-
ers were not using PPE as depicted in figure 6.Furthermore, 50%
of construction sites were observed to have workers with PPE that
was in good condition and not worn out. Surprisingly, only 30%
of the construction sites had a list of workers who had been trained
on PPE use.

% b 5 S N

Fig. 6:A Picture of a construction worker not wearing any PPE.

4.4. Provision of welfare facilities at construction sites

The analysis of data regarding the provision of welfare facilities
shows that only 30% of the construction sites had adequate toilet
facilities for males and females. Furthermore, 40% of the con-
struction sites did not have adequate changing rooms for construc-
tion workers .The analysis also indicates that all construction sites
had have rest rooms nor smoking designated areas. Nevertheless,
all inspected construction sites had drinking water that is separate
from the toilet available.

4.5. Electric safety andwork equipment safety at con-
struction sites

Construction sites were inspected for the provision of electric
safety at work. The analysis shows that 60% construction sites had
notices prohibiting unauthorised persons from handling or inter-
fering with electric apparatuses. In addition, plugs, sockets, exten-
sion cords and electrical equipment were not defect nor were they
damaged at 90% of the construction sites. However, all construc-
tion sites had electrical conductors that were protected through
insulation. In fact, 80% of construction sites had their switch-
boards closed and locked.

The study also found out that 60 % of the construction sites had
instruction on emergency isolation switch and supply cutting.In
addition, no electrical wires were found lying in water at all con-
struction sites. However, no portable electrical equipment were
safely checked nor labelled for the next inspection at all construc-
tion sites. Furthermore, 50% of the construction sites had electri-
cal cables that were clear from walkways. Construction sites
where inspected to determine the aspect of work equipment safety
based on OHS compliance. The analysis shows that 90% of the
construction sites had ladders that were in good condition and not
damaged. Moreover, 60% of the construction sites had their ma-
chines guarded. User instructions were available for machinery
equipment stationed at 80% construction sites.However, only 20%
of the construction sites had inspection records for work equip-
ment kept on site.

4.6. Emergency preparedness and first aid services at
construction sites

The analysis, shows that 60% of the construction sites had emer-
gency plans, a list of contacts such as the ambulance, fire andpo-
lice in case of emergency, and had arrangements in place with the
hospital or ambulances in case of emergency referral. Further-
more, the analysis shows that all construction sites had no safety
box minutes. Finally, 60% construction sites had registers of
available emergency equipment and locations on the construction
sites.

Information about compliance regarding the provision of first aid
services at the construction sites is explained as follow. Notably,
80% of the construction sites had first aid stations. Furthermore,
90% of the construction sites had first aid kits. However, certified
first aiders and first aid manuals were only available at 10% of the
construction sites. The analysis further shows that 70% of the
construction sites had written procedures on how to transport in-
jured workers to the hospitals. Finally, only 20% construction sites
had first aid registers kept on the sites.

4.7. Availability of fire safety systems and procedures at
construction sites

An analysis of data regard to the provision of fire safety services
at the construction sites shows that 70% of the construction sites
had fire prevention procedures in place. Furthermore, 40% of the
construction sites had fire instructions informing the workers
about what to do in case of a fire outbreak posted in an open and
public space. However, the analysis shows that all construction
sites had no appointed fire warden to coordinate fire activities nor
were fire drills performed or recorded to make the workers aware
of what is required in case of a fire. Though the analysis shows
that 90% of the construction sites had fire extinguishers readily
available 10% construction site had no fire extinguishers. It was
also noted that fire extinguishers at 60%of the construction sites
had expired. Workers at 70% construction sites had been trained
on the usage of fire extinguishers. Furthermore, 50% construction
sites had emergency escape routes that were kept clear. However,
the assembly points for evacuation procedures were known to the
workers at 40% sites only.

5. Discussion

5.1. Nature of occupational hazards in the construction
industry

The current study revealed the presence of hazards on all study
sites such as physical, chemical and ergonomics hazards. The
current findings revealed that noise hazards were present at all
study sites. Similar findings were reported by several authors,
such as Leensen et al., (2011) with regard to the Dutch construc-
tion industry, and Li et al., (2016:721) in their assessment of the
health impact of construction noise in China, who also found out
that noise is a common hazard in the construction indus-
try.Furthermore, the current findings showed that all study sites
had dust hazards. Similar findings reported dust as a common
hazard in the construction industry, as noted in those from Wu et
al (2016)regarding the study about mitigation of construction dust
pollution in China and Verbeeck and Ivanon’s (2013) study that
confirms the construction workers’ exposure to dust at the con-
struction sites.

In addition, the current study found out that all the study sites in
Windhoek had vibration hazards. Similarly, authors such as Singh
and Khan (2014) in their study on India’s construction industry,
Simeonov et al., (2011) focusing on the USA’s construction work-
ers and Muema et al., (2015) in their assessment of the construc-
tion workers’ awareness of OHS hazards in Kenya, reported on
the presence of vibration in the construction industry. The present
study showed that all study sites had non-ionised radiation haz-
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ards. In support, Janicak’s (2008) investigation of construction
industry electrocution-related fatalities in the USA and Gemini-
ani’s study (2008) on the South African construction industry,
reported radiation as a common hazard in the construction indus-
try.

It was also observed that all the investigated study sites have
chemical hazards such as gases, fumes, mist and aerosols. Similar
findings were also reported by several authors including, Chi and
Han (2013) with regard to the USA’s construction industry and
Meo et al.(2013)in the study on Saudi Arabian construction work-
ers. The above-mentioned authors’ studies underscored the preva-
lence of chemical hazards in the construction industry, a reality
also observed in the findings from the study on Windhoek’s con-
struction industry.

Ergonomic hazards were present at all study sites. Several authors
made similar findings and these include Boschman et al., (2015) in
their study on ergonomic measures usage among construction
workers in The Netherland, Garcia- Herrrero et al., (2012) in their
analysis of the influence of working conditions on occupational
accidents in Spain, and Hunting, Haile and Nessel’‘s (2015) study
on the USA’s construction industry. These authors stated that
ergonomic hazards were present in the construction industry. Fur-
thermore, Smallwood and Ajayi’s (2009) study on the South Afri-
can construction industry and that by Smallwood (2011) focusing
on the designers knowledge, perceptions and practices towards
construction materials mass and density in SA, found out that
ergonomic hazards are a major concern in the construction indus-

try.
5.2. Hazard identification and control

The current findings revealed that three-fifths of study sites do not
identify hazardous operations. A study conducted by Mwanaumo
and Thwala (2012) on Botswana’s construction industry which
reveals that construction workers lack the awareness of hazard
identification support the findings of this study. However, the
current study finding is against the findings from Ngamthampun-
pol’s (2008) studyon the Thai construction industry, whereby risk
assessment and job safety analysis was found to be conducted at
the majority of the studied construction sites. The current study
also revealed further that safety checks were carried out before
work commenced at only two-fifths of construction sites. A previ-
ous study conducted in Uganda reported a similar finding which
indicates that safety checks were carried out at only 14% of the
construction sites (Irumba 2014). A different observation in re-
flected in the study findings by Phoya (2012)regarding the Tanza-
nia construction industry where safety teams from the majority of
construction sites were found to conduct safety checks that in-
volved going around the sites to identify potential hazards and put
up control measures such as barricade the hazards.

Furthermore, this current study revealed that surveys to determine
the noise levels were not conducted at all study sites. This study
finding, however, differs from those made by several authors in
their studies, which determined the noise level at the construction
sites. For example, Zhang, Zhai and Yang’s studies (2014) on
China’s construction industry found that the country’s construc-
tion industry conducted noise surveys. The performance of activi-
ties seeking to prevent the generation of dust was also observed to
be taking place at half of the study sites. This finding regarding
the current study is differ in the study by Wu et al., (2016) which
assesses the source and mitigation of construction dust in China
and found out that the majority of construction workers were not
aware of dust mitigation measures.

5.3. Occupational health and safety management system
and personal protective equipment provision

The current study findings indicated that three-fifths of construc-
tion sites have appointed OHS officers. This finding is different
from the study by Irumba (2012) on Uganda‘s construction indus-

try which found that only 30% of construction sites appointed
OHS officers.

The current study findings revealed that most of construction
workers did not wear PPE while performing work, which put them
at risk of hazard exposure. Similar findings are reported by
Phoya’s ( 2012) study among Tanzanian construction workers;
Cheng et al’s (2010) on Taiwan’s construction industry, where the
majority of construction workers were observed not wearing PPE
during the studies. However, a study conducted by Acharya
(2014) on the utilisation of PPE among industrial workers in Ne-
pal found to the contrary that above two-thirds of construction
workers regularly used relevant PPE at work.

Furthermore, the findings of this study indicated that just below
one-third of construction sites had a list of workers trained on PPE
use, which is almost similar the observations made by Acharya’s
study (2014) on PPE utilisation in Nepal, which indicates that just
below one fourth of construction workers were trained on PPE
utilisation at workplaces. Training on PPE use is therefore, im-
portant if their use is to be effective use.

5.4. Welfare facilities provision

The current study indicated that only one-third of the study sites
have adequate toilet facilities demarcated for males and females.
This finding is almost similar to that from Baruah’s (2010) study
on the opportunities and challenges faced by women in India’s
construction industry that found out that over two-thirds of con-
struction sites had no toilet facilities.

5.5. Electric safety and work equipment safety

The current study findings show that no portable electrical equip-
ment was safely checked and tagged for the next inspection at all
study sites. According to the Worksafe Bc(2008) report, all porta-
ble electrical equipment should be tested on regular bases and
tagged to indicate the name of the competent person who conduct-
ed the testing and the date for the next inspection should be indi-
cated.

It emerged from the current study that only one fifth of construc-
tion sites had inspection records for work equipment kept on site.
The section 59 to 62 of the Regulations relating to health and safe-
ty of employees at work (No 156 of 1997) stipulate that an em-
ployer must ensure the safety of machinery at work by safeguard-
ing, training and educating workers about the machinery, as well
as maintaining and controlling the machineries (Republic of Na-
mibia, 1997).

5.6. Emergencies preparedness and first aid services
provision

Findings from this current study show that three-fifths of study
sites have emergency plans and lists of contact details for the am-
bulance, fire and police services in case of emergency, and there
were arrangements with the hospitals and ambulance in case of
emergency referrals. The current study findings are is similar with
the requirement by ILO-OSH (2001), which states that emergency
plans and response arrangements should be established and main-
tained at all workplaces. Surprisingly, it emerged, from the find-
ings of this study that, all study sites had no safety box minutes.
The lack safety box minutes contrasts with the study conducted by
Olson et al (2016) in the USA to investigate the toolbox talk in
fatality prevention which found out that 75% participants indicat-
ed that tool box talks were conducted at construction sites. The
findings of this current study illustrated that no trained certified
first aider was found at the majority of study sites and first aid
manuals were only available at few study sites. This supports
Irumba’s (2014) study on the Ugandan construction industry,
which found out that the majority of construction sites had no first
aiders.
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5.7. Fire safety services

The current study findings showed that all study sites had no fire
warden and no fire drills were performed nor recorded for workers
to know what is required in case of a fire. Furthermore, the find-
ings of the current study showed that the majority of study sites
had fire extinguishers available; however, most of these fire extin-
guishers had expired.The current study findings are against the
requirements of the provision of regulation 43 (3) for the Regula-
tions relating to health and safety of employees at work (No 156
of 1997) which states that an employer is required to ensure that
fire extinguishers are accessible at workplaces, maintain and guar-
antee that they are in good working order, and instruct workers on
the proper usage of fire extinguishers (Republic of Namibia,
1997).

6. Conclusion

The study findings indicate that different types of hazards are
prevalent in the study sites, however there is poor mechanism of
hazard control and hazard exposure preventive measures .The
current study findings demonstrated that there is a higher level of
non compliance towards OHS legislations in the Windhoek con-
struction industry. The study findings revealed that OHS man-
agement system is not implemented in most study sites which
affect the overall compliance on OHS legislations which negative-
ly affect the health, wellbeing and safety of construction workers.
The researchers recommend for the Ministry of Labour, Industrial
relations and Employment creation to ensure the enforcement of
the OHS legislations especially by requesting for OHS plan before
the approval of the construction projects.

7. Ethical issues

The study was given ethical clearance from the University of
South Africa (UNISA) ethical committee before data collection
process. The researchers also sought and obtained permission
from the site managers of the construction sites which participated
in the study before data collection.Furthermore, the researchers
sought and obtained the permission from the Khomas Regional
Council as Windhoek is located in the Khomas region and region-
al council offices should sanction any research activities taking
place in the region. The data collection tools were reassessed by
the experts in OHS field to ensure that the content was related
with OHS in the construction industry. The data collection tools
were piloted, and then the proposed changes were incorporated
according to the feedback from the pilot testing. Reliability was
ensured during this study through using the same data collection
tools on all ten construction sites participated in the study.
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