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Abstract:
It is predicted that the construction industry will be growing in the future, and that could lead to
an increase in risks in work safety and accidents. This paper presents the current status of
occupational safety and health in the Gulf region by providing a comparison with those of some
of the most advanced countries in the world. According to our data, the Gulf countries have a
poor record of work safety and health. Therefore, this research aimed to identify the main factors

and provide some solutions for key areas, so that the construction industry could improve its
safety performance. Our findings from the literature and from the semi-structured interviews
held with the selected professionals suggest that the major areas are: lack of awareness of the
importance of safety and costs resulting from accidents; environmental and climatic factors;
implementation of rules for developing a culture of harmless working conditions.
Keywords: Project Management, Construction Management, Safety & hazards,
Management, Health & Safety, Heat Stress, Safety Climate, Health Factors, Systematic
Review, GCC Countries.
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1. The Construction Industry:
Today, the construction industry is not only contributing to the social and economic development
of countries but is also a major industry around the world that provides jobs to millions of people
and contributes to the economy of countries and the whole world. This fact has been confirmed
by different studies, including Beven (2010), Umar and Egbu (2018-a). The construction
industry is further reported to be contributing a major portion of the gross domestic product
(GDP) in different countries. For instance, it is 6.10% in the United Kingdom, 5.50% in Japan
and 9.0% in Oman (ONS, 2017; SHJ, 2017; NCSI, 2017). Only, in the European Union (EU), the
construction sector provides jobs to approximately 18 million people and contributes up to 9% of
the total EU’s GDP (EUCS, 2016). Globally, the construction industry employs 7% of the total
world’s workforce and accumulates 13% of the global GDP (Deloitte, 2017). Due to the nature
of the work, there are normally more employment opportunities in construction companies. For
example, in the United Kingdom, there are 296,096 construction firms that employ
approximately 2,731,370 people, giving a firm to employment ratio of 1:11 (Statista, 2018). The
world population review shows the UK population in 2018 was 66,723,105. Thus, the percentage
of construction workers in the UK was 4% of the total population in 2018. Similarly, in
Australia, employment in the construction industry rose from 1.0 million people to 1.10 million
within a year (from November 2016 to November 2017), resulting in an employment increase
rate of 8.5% (Parliament of Australia, 2018). During the same period, the percentage of
employment in construction in Australia (out of the total employment) rose from 8.9% to 9.4%
(figure 2). The total population in Australia by the end of 2017 was 24.6 million, thus the
percentage of the population employed in construction in 2017 stood at 5% (ABS, 2018).
Similarly, the statistics of the United States show that in September 2018, employment in the
construction industry was 7,286,000 representing 2.23% of the total population. Apart from this,
the USA Census Bureau data shows that a total of US $ 1,329,452 million spent on construction
only in the month of September of 2018 (Census Bureau, 2018). The value of the private

construction spending was the highest which stood at 1,020,358 Million US $ as shown in table
1.
It is expected that the construction industry will be more than double in size (of 2010) by 2020.
This represents a growth rate of 110%, which will make the construction industry worth $7
trillion. This growth further translates into an overall proportion of 17.2% of the GDP in 2020
(Beven, 2010). Similarly, another forecast indicated that the global construction industry will
reach 14 trillion US$ in 2025 from 9.5 trillion US$ in 2014, reflecting a 67% growth as shown in
figure 1 (Statista, 2017). Although both forecasts estimate a different value of the growth, what is
evident clearly is that the construction industry is rapidly growing. The growth in the
construction industry is further expected to continue as this industry needs to address some of the
key challenges faced by human. These challenges are outlined by many international
organizations. For example, a report published by the World Resources Institute (WRI) shows
that approximately 1.2 billion people in urban areas around the world do not have access to
affordable housing. The report further indicates that this number will rise by 30% by 2025, and
will reach to 1.60 billion people (WRI, 2017). Similarly, the World Health Organization (WHO)
report published in 2017 shows that 2.1 billion people have no access to clean and reliable water.
The people, who have no access to clean sanitation, stand at 4.5 billion (WHO, 2017). These
challenges clearly indicate that the growth of the construction industry will be mandatory to
address these issues.
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Figure 1: Global Construction Industry Growth (Statista, 2017).
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Figure 2: Employment in the Australian Construction Industry.

Construction Sector
Sending (US$ Million)
Private (Residential)
556,424
Private
(Nonresidential)
463,934
Public (State and
Local)
288,112
Public (Federal)
20,982
Total
1,329,452
Table 1: Value of Construction Work Done in September 2018 in USA.
With all these growths, the construction industry is regarded as one of the hazardous industries
where the number of accidents resulting injuries and fatalities is comparatively high (Li and
Poon, 2013; Umar et al., 2019). Site safety is not only a big issue during new construction
projects but it is also one of the critical factors affecting the sustainability of skyscrapers and
decoration, repair, and maintenance projects (Li et al., 2019). The risk associated with this
industry in the developing countries is further high as compared with the developed countries.
This article, therefore, aims to investigate the status of the construction industry in the Gulf
Cooperation Council (GCC) region with an emphasis on safety performance. The article further
aims to propose some areas which can be helpful to improve the safety performance of the
construction industry in the region. The methodology adopted for this purpose is explained in the
next section.

2. Research Methodology:
Generally, the research methods in construction management are broadly divided into two
categories known as quantitative and qualitative research methods (Umar and Egbu, 2018; Umar
et al., 2019-a). Considering the nature of this research, a qualitative research approach was
deemed fit to achieve set aims and objectives. The required data were collected in two different
stages. The data related to the GCC construction industry, safety and health in construction
particularly in the GCC region and methods to improve the safety performance in construction
were collected using systematic literature review. A similar approach was also adopted by Wu et
al., (2019) in their study related to the impacts of lean construction on safety systems. Different
databases including Web of Science, Scopus, Proquest and Science Direct were used for the
systematic review. The search period was kept from 2000 to 2019. The keywords used for the
dataset search were GCC construction industry, Safety, and Health in Construction, Safety

Performance, Accidents, Injuries, and Fatalities. The reports related to the construction industry
presenting the statistics related to safety and health published by the authoritative organizations
were also considered in this review process. Preferred reporting items for systematic reviews and
meta-analyses (PRISMA) guidelines adhered during this review process (Moher, 2009; Umar,
2019; Umar et al., 2019-b). In the second part of the research, semi-structured interviews were
conducted with the selected participants. The aim of this interview was to investigate how much
the methods for the improvement of safety performance found through systematic review could
be effective in the GCC construction. This was achieved through a total of 12 interviews with the
selected respondents from academics and industry. Six interviewees were selected from
academic and six from the construction industry. Interviews within Oman were conducted faceto-face, while interviews from other GCC countries were conducted telephonically.

The

interviewees were selected in a way so that more accurate and reliable information could be
obtained. Academic interviewees were selected from across the GCC countries representing the
top leading universities. The condition for academic interviewees was that respondents should be
at the rank of full-time professor with a research interest in construction management. The
interviewee should have their academic qualifications in civil or a closer field of engineering.
Likewise, the interviewees from the industry were also selected from all over GCC countries
representing the leading construction organizations. The respondents were chosen on the criteria
that they must be at a managerial role who have safety-related responsibilities. The minimum
experience at managerial roles for interviewees was set as 10 years. Their organizations must be
registered as an excellent grade company in any GCC country and should be able to participate
in all tenders in that country. During the interview process, the interviewees were given an
insight into the current research with the key areas to improve safety and health in the GCC
construction.
The next section presents the result and discussion on different parameters of the research.

3. Results and Discussion:
A total of 137 papers and reports were downloaded during the systematic review process. After
adopting the screening process, 69 papers and reports were rejected, thus the total number of
papers and reports considered in this paper stand at 68. Considering different parameters of the

research, the results and discussion are divided into several parts. The first part provides an
overview of the GCC construction industry.
3.1 GCC’s Construction Industry:
There are five-member countries of the GCC, which includes Saudi Arabia, Oman, Qatar,
Bahrain, and Kuwait. The economy of the region is heavily reliant on the oil and gas exports that
constitute more than 50% of its GDP (Umar and Wamuziri, 2016-a; Umar, 2017-a; Umar, 2018).
Despite the dip in oil prices in recent years and its negative impact on the GCC countries'
economy, investment in infrastructure projects continues to increase. This is clearly evident from
the value of the planned and ongoing construction projects in all GCC countries, which was
1,300 billion in the year 2015, as shown in figure 3 (Deloitte, 2015). Similarly, a report
published in Arabian Business (AB, 2017) in late 2017 indicates that there were 20,000 active
construction projects worth US$2.4 trillion. According to Oman’s budget report, the spending on
development projects was estimated at US$ 3.12 billion (~1.20 billion Omani Rial), representing
the amount to paid during the year 2017 as the actual work progressed (TOM, 2017). A
comparison of the contracts awarded in the GCC countries, in the first quarter of 2017 with those
awarded in 2018 shows an overall decline of US $ 5.0 Billion as shown in figure 4 (Ventures,
2018). While there is an impact on the construction industry due to the economic situation,
different studies have shown that the construction industry will continue to grow in the near
future. Umar et al., (2018) while discussing the occupational safety and health regulations,
reported that the value of the construction industry in Oman will grow to 6.88 billion Omani
Rial, which was 2.26 billion Omani Rial in 2016. Moreover, the construction GDP in Oman is
forecasted to grow to 15.4% of the total GDP by 2026. Overall, they reported that the
construction growth rate is forecasted to reach its peak in 2020 (figure 5).
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Figure 3: Planned and Ongoing Construction Projects in Oman (Deloitte, 2015; Umar et
al., 2019-c)
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Figure 5: Oman Infrastructure and Construction Industry Forecasts (2016-2026).
The GCC countries are highly dependent on foreign workforce. Statistics published by the GCC
Centre for Statistics show that the number of expatriate workers in the GCC countries was 13.86
million by the end of December 2017, accounting for 69.3% of the total workforce in these
countries (GCC Stat, 2018). Most of these workers are from Asian and African countries. For
example, workers from Bangladesh constitute the largest group of expatriate workers in Oman
(NCSI, 2017-b). The total population of Oman in 2018 was 4,655,435 with an expatriate
population of 2,047,788 making up 44% of the total Omani population (PC, 2018). In 2016, the
construction workforce in Oman was approximately 725,000; out of which 92% were foreign
workers (Umar, 2016). The construction workforce, therefore, represented 16% of the total
population of Oman in 2016. These calculations are the official data, which represent the
workers who have a work permit related to the construction profession. It is possible that the
actual number of the workforce in construction may be higher than what is quoted in their study.
To represent an insight of the GCC’s construction workers, figure 6 shows the classifications of
foreigner workers in the construction industry in Oman (OSC, 2016). Similarly, the data related
to the United Arab Emirates workforce for the year 2018 is shown in table 2, which represents
the number of establishments by economic sectors and the workforce in each sector. This data

clearly shows that the construction industry is on the top of the list by providing jobs to more
than 500 million peoples with a total number of establishments of 65,419 followed by the trade
and repair sector. The employment ratio between number of establishments and the employed
workers for construction stood at 1:26, while the same ratio for trade and repair sector stood at
1:16. This clearly reflects that the construction sector establishments in the United Arab Emirates
provide more jobs (1.62 times more) per establishment compared to the trade and repair sector
(MHRE, 2018).
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Figure 6: Distribution of foreigner workers in construction firms of Oman (OSC, 2016)

Sector
Establishments (000)
Workers (000)
Construction
65.419
1,702.502
Trade and Repair Services
128.633
1,107.119
Manufacturing
30.292
468.069
Real Estate and Rental and Business
Services
30.702
608.139
Transportation Storage and
Communication
24.145
355.713
Hotels and Restaurants
20.087
238.523
Community and Personal Services
and Other
24.591
156.981
Educational Services and Studies
2.155
89.269
Financial Intermediation
2.45
72.846
Health and social work
3.394
86.284
Others
6.49
140.099
Total
338.358
5,025.544
Table 2: Number of Establishments and Workforce in Different Economic Sectors of U.AE
(MHRE, 2018).
Similarly, taking the example of the Kingdom of Bahrain; a small country of GCC with an area
of 765.30 square kilometers. According to the Gulf Research Center, Bahrain’s total population
was 1,501,116 in 2017. The number of expatriates stood at 823,610; representing 55% of the
total population (GRC, 2018). The total workforce in the construction industry in 2018 was
174,912 representing 12% of the total population of Bahrain (LMRA, 2018). The number of
Bahraini nationals employed by the construction sector was 12,235; representing 8% of the total
construction workforce (174,912) as shown in figure 7. In terms of employment, both the Omani
and Bahraini construction industries employed more workers as compared to the UK
construction industry. Moreover, the employment ratio in the Omani construction industry is 4
times higher than that of the UK industry.

25000

180000
160000
Babraini

Bahraini

Non Bahraini
15000

140000
120000
100000
80000

10000

60000

Non Bahraini

20000

40000

5000

20000
0

0

Figure 7: Employment in Different Sectors in Bahrain (LMRA, 2018)
The next section aims to provide an overview of the safety and health situation in the
construction industry.
3.2. Construction Safety and Health:
The International Labour Organization (ILO) statistics show that approximately 2.78 million
people die every year due to work-related accidents and diseases. This translates into 7,616
deaths every day worldwide. The number of injuries and sickness stands at 374 million per year,
which contributes towards individual absenteeism from work for so many days. Although the
human life is priceless, and cannot be translated into money, the ILO estimates the annual
economic cost of the poor occupational and health practice to be 3.94% per year of the GDP
(ILO, 2018). Statistics published by the Safe Work Australia show that in 2012 and 2013, workrelated injury and disease cost the Australian economy a total of AUS$ 61.8 billion; representing
4.1% of Australian GDP (Safe Work Australia, 2018). The forecast value of the world GDP for
the year 2018 was US $ 87,504.57 billion, thus the cost of poor occupational safety and health at
a rate of 3.94% will be US $ 3,447.68 billion per year (Statista, 2018-a). This is a huge cost,
which is 20 times greater than the amount required to end the extreme poverty from the world

which was calculated by Sachs (2015) at a rate of US $ 175 billion per year. It is expected that
the world GDP will rose to US $ 108,523.32 billion in 2022, which was US$ 74,535.41 billion in
2012, reflecting a growth rate of 46% in these ten years (2012-2022). This shows that a total
amount of US$ 37,396.71 billion will be spent on matters arising from poor occupational safety
and health conditions (Statista, 2018-a). Although the cost of poor occupational safety and health
practices as shown in figure 8, cannot be brought to zero, it can be minimized. If the cost of poor
occupational safety and health practices is reduced by half (currently stands at 3.94% of the
global GDP), then the expected saving in the coming three years (2020-2022) will be US$
6094.04 billion. Similarly, the global construction industry which is approximately 7% of the
total global GDP, if this ratio will remain the same, the total construction GDP value will reach
US$ 7596.63 billion by 2022 (Deloitte, 2017). If it is assumed that cost of occupational safety
and health in construction will be the same as other industries, which in reality is quite more than
this (~3.94%); the cost of occupational safety and health in construction will reach to US$
299.31 billion by 2022 (figure 8). The saving in occupational safety and health cost in
construction, by bringing the cost percentage which is ~ 3.94% to half of the current value
(~1.97%), will be US$ 291.58 billion in the next three years from 2020-2022. While estimating
the cost of occupational safety and health, it is necessary to keep in mind that some accidents
which results into disabilities and deaths cannot be accurately translated into financial losses, as
the effect on the quality of life and suffering resulting from accidents can only be best
understood by the individuals or their families. It is therefore important to consider that
occupational safety and health are not only related to a financial factor, but there are other
significant factors that have a greater impact on individuals and society.
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Figure 8: Global GDP and Cost of Poor Occupational Safety and Health Practices
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The construction industry is regarded as a hazardous industry. For example, the International
Labour Organization data for the year 2015 reveals that every year, more than 100,000 workers
die on construction sites due to different occupational safety and health (OS&H) conditions. This
means that the number of deaths on construction sites is roughly equal to 274 deaths per day.
This number is nearly 30% of all occupational deadly injuries. Different studies reveal that
construction workers in developed countries are three to four times more likely to die from
accidents on-site compared to workers in industrial sectors. In developing countries, there is a
higher risk (three to six times more) of death linked with construction work than in developed
countries (ILO, 2015). Many construction workers suffer and die from work-related illnesses
acquired from the prior influence of dangerous materials, such as asbestos and other chemicals.
The construction industry remained at the top in most countries in terms of worker's deaths
compared to other industries. For instance, statistics reveal that the construction industry in the
United States involved the highest number of workers deaths in 2016, accounting for 991 deaths,
with an increase of 6% in fatalities (BLS, 2018). This number of deaths (~991) represents 20%
of all the deaths of workers in the United States. As shown in figure 9, the number of fatalities in
2016 was reduced by 25% compared to 2006. The fatalities in 2006 were 1,239. Despite this
reduction, the current number of fatalities (991) is still alarming. The data further shows that
‘fall from a height’ was one of the main reasons for these fatal accidents, accounted for 384
deaths (39%).
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Figure 9: Construction worker fatalities and fatalities injury rate in USA-2016 (BLS, 2018).
Similarly, the statistics published by the Health and Safety Executive (HSE) in the United
Kingdom show that there were 144 fatal injuries to workers in the past year, out of which 38
were from the construction sector as shown in figure 10. The main reason for the fatalities in the
UK is similar to the USA, which is falls from height, accounted for 35 (24.3%) of the total fatal
accidents (HSE, 2018). The comparison of fatalities which was 233 in 2007-2008 and 144 in
2017-2018 shows that the fatality rate has been down by 62%. The safety performance in the
United Kingdom is, therefore, comparatively better than the United States as the reduction in
fatalities was only 25% in the United States. This is a simple comparison which only considers
the reduction in the number of fatalities, irrespective of the size of the industries in both
countries. It is, therefore, necessary that other parameters need to be considered in such
comparison. The comparison of the safety performance of one country with another country
could help organizations to learn from each other’s experience and to improve the safety
performance in their respective jurisdictions.
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Figure 10: Occupational Fatal Injuries in UK 2017-2018 (HSE, 2018)
Similarly, in Australia, there have been 182 fatalities in 2016 representing a rate of death of 1.5
per 100,000 workers (Safe Work Australia, 2018). The number of fatalities and fatalities rate,
both have been reduced in Australia since 2006, which was 284 and 2.8% respectively as shown
in figure 11. The reduction in the number of fatalities considering the 2006 and 2016 data is
recorded as 56%. The data further reveals that there were 35 fatalities among the workers
working in the construction industry of Australia in 2016, representing 19% of the total fatalities.
Figure 12 further shows the distribution of fatalities that took place in 2016 in the different
Australian industries. The figure clearly reflects that the construction industry falls in the top
three industries with the highest fatalities. Overall, the industries of Transport, postal
and warehousing; Agriculture, forestry and fishing; and Construction accounted for 69% of the
total fatalities and are therefore regarded as the most hazardous industries in Australia. The most
common and frequent causes of fatality in the Australian construction industry is, again, the
same as that of the United Kingdom and the United States, which is falls from height, accounted
for 27% of all the fatalities. This percentage is based on data spanning over the ten years from
2006 to 2016.
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As the focus of this research is the GCC construction industry, the next section, therefore, aims
to explore the safety and health in the GCC construction industry.

3.3. Construction Safety and Health in GCC Countries:
Although it is a fact that the construction industry is not accident-free anywhere in the world, the
situation in the GCC countries is particularly alarming. There is a lack of accurate data related to
the number of accidents and fatalities in these countries. The most frequent source of information
is the reports published by the media or international independent organizations. Recently, the
deaths of construction workers in the construction of a stadium for the football world cup 2022
have attracted the attention of media and international organizations. Some of these reports show
the number of construction workers that died in the project has already reached 1200. Some of
the reports estimate that the number of deaths in this project will reach 4000 by the end of 2020
when it is completed (Safety Media, 2018; ITUC, 2014). The Human Rights Watch report
indicates that the total workforce in Qatar is approximately two million, with 95% of this
workforce being expatriates. A total of 800,000 expatriates (40% are employed by the
construction sector (Human Rights Watch, 2018). The report further shows that in only 2012, a
total of 520 workers from India, Bangladesh, and Nepal died due to different work-related
accidents and conditions in Qatar.
Similarly, Umar and Wamuziri (2016-b) noted that, officially, there are no statistics in Oman as
to how many construction workers were injured at work. However, data from ten reputable
construction organizations show that in 2014, more than 3500 construction workers received
medical treatment due to work-related injuries. Due to the severity of the injuries, around 10% of
these workers were hospitalized. The report further reveals that roughly 18% of these workers,
who were hospitalized, later died at their work or in hospital. In comparison to the previous
year’s data, the number of injured workers rose by 246. For various reasons including reputation,
company owners hesitate to publicize such information. Umar and Wamuziri (2016-c) further
quoted the reports of one daily newspaper covering six months (from May 2015 to November
2015), which stated that 9 construction workers died and 25 were injured in Oman. Apparently,
these accidents took place in the major cities of Oman, therefore were reported in the
newspapers, there may have been accidents resulting in injuries and fatalities in remote areas, but
these were not reported in the newspaper. Thus, the actual number of fatalities and injuries may
be greater than those reported in the newspaper.

In the United Arab Emirates, almost 70% of construction organizations have a serious lack of
understanding of the importance of health and Safety policy. Construction organizations
classified as medium in size, have no dedicated health and safety officer. Most of the small
construction organizations and some of the medium-sized construction organizations do not have
a written health and safety policy. Only 18% of construction organizations conduct continuous
health and safety training of their workers (Middle East Annual Conference, 2014). Statistics
related to occupational health and safety performance of construction organizations working in
Dubai shows that in 2013, 71% of the construction companies (out of 130) have no occupational
health and safety training for their workers. Similarly, more than 70% of the construction
workers believe that the training they received was outdated (Safety Media, 2018).
The statistics published by the General Organization for Social Insurance (GOSI) of Saudi
Arabia indicated that in the third quarter of 2018, occupational injuries in construction were 47%
of the total occupational injuries in Saudi Arabia as shown in figure 13 (GOSI, 2018). This graph
clearly shows that the construction industry in Saudi Arabia is the most hazardous sector which
accumulates almost half of the injuries (3,625 out of 7,776) that took place in the third quarter of
2018. If the number of injuries is estimated at the same rate as of the third quarter of 2018, the
total number of injuries will stand at 14,500 (3,625 x 4 = 14,500). The statistics further reveal
that in the same period, fall from height was the most frequent cause of injuries followed by
struck and collision, then rubbed and abrasion (figure 14). The data from the General
Organization for Social Insurance further indicates that the number of deaths in the same period
was. This can be translated into the number of deaths per year which would roughly be equal to
64 (16x4 = 64). This number, however, appears not to be reliable simply because of the overall
health and safety situation in the region. For instance, one project, the football world cup
stadium, in Qatar resulted in 1200 death from 2010 to 2017, roughly 171 deaths per year. It is
hard to believe that worker's deaths per year in the UK (~144) are more than the deaths of
workers in Saudi Arabia (~64). Similarly, in the United States, there are robust occupational
health and safety systems that are proposed and implemented through the government
organization's Occupational Safety and Health Administration (OSHA). Despite these systems,
there were 991 fatalities per year (10.10% of the total injuries) in the United States; a lot more
than the fatalities in Saudi Arabia (~64 or 0.2% of the total injuries). The General Organization
for Social Insurance, Saudi Arabia’s statistics for the same period further shows that 4002

injuries (51%) out of 7,776 were recovered without disabilities, while 386 injuries (5%) resulted
in permanent disabilities. The report further indicates that 3,372 injuries (43%) are still under
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Figure 13: Number and Percentage of Injuries in Different Sectors in Saudi Arabia – 3rd
Quarter 2018 (GOSI, 2018).
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During the Third Quarter
2018
Office name
Riyadh Office
Al Qassem Office
Hail Office
Al Kharj Office
Makkah/Jeddah Office
Makkah Office
Madinah Office
Tabouk Office
Al Taif Office
Yanbu Office
Eastren Region Office
Ahsa Office
Al Jouf Office
Jubail Office
Hafer Al-Batin Office
Northren Borders Office
Assir Office
Jazan Office
Al Baha Office
Najran Office
Bisha Office
Total

Injuries distribution in the private sector
by recovery situation
Cured
Cured
Without
With
Disability Disability
864
47
6
0
793
319
199
28
60
29
1 181
197
0
228
0
1
29
2
6
12
1
4002

182
9
0
1
59
24
35
2
2
11
23
7
0
17
0
3
4
1
0
4
2
386

Death

Under
recovery

7
1
1
0
1
3
0
0
0
0
2
1
0
0
0
0
0
0
0
0
0
16

612
116
17
26
657
137
332
43
57
45
504
188
1
127
8
2
305
140
24
20
11
3372

Table 3: Number of Injuries and Recovery Status in the Industrial Sector of Saudi Arabia
– 3rd Quarter 2018 (GOSI, 2018).
The occupational safety and health situation in Kuwait is not different from other GCC countries.
Many researchers have concluded that construction in Kuwait is the most hazardous industry
(Kartam and Bouz, 1998; Al-Tabtabai, 2002; Al-Kandary and Al-Waheeb, 2015). Construction
accidents in Kuwait accounted for 34% - 48% for all injuries involving disabilities from 1994 to
1996. Similarly, during the same period, the accidents in the construction industry in Kuwait
were accounted for deaths of 42% - 62% resulting from all injuries (Al-Kandary and Al-Waheeb,
2015).

The above facts clearly reveal that the occupational health and safety conditions around the
world are not at a satisfactory level. Workers in developing countries are more exposed to the
risks of having accidents at work compared to developed countries (Umar, 2017-b). The
construction industry is considered as the leading industry that provides work to many people
globally. While the construction industry remains one of the most hazardous professions, it is
expected to continue expanding in the future. The GCC construction industry is also expected to
be growing and will employ more people in the future. Overall, in different GCC countries, the
occupational health and safety conditions in construction are worse as compared to the more
mature construction industries of developed countries. This is an open fact that the improvement
of occupational health and safety conditions in all industrial sectors is in the best interest of the
individuals, organizations, societies, and countries. The next section, therefore, sheds light on the
methods which are useful to improve the safety performance of construction organizations.
3.4. Improving Safety Performance:
As discussed in the above sections, workers’ deaths and injuries in construction are alarming, not
only in the GCC countries, but this is a global issue in which a number of factors are involved.
For instance, what causes an accident or an injury in construction? If the top management of the
construction organizations knows this, they will be able to develop preventive strategies to avoid
such causes or factors in their future projects. It is, therefore, necessary that top management of
construction organizations know what exactly causes the accidents in construction. There are
potential risks of accidents with the new materials being used in the construction sector and thus
such materials in most cases are the cause of accidents in construction (Díaz-Soler et al., 2019).
Accidents in a construction project may not happen on a daily basis, and apparently,
management remains reluctant to spend on such issues that do not appear that frequently. The
main component which management may be ignoring is that although the accidents may not be
occurring on regular basis in their projects, however whenever an accident happens the cost of
the accident may be overwhelming and greater than the cost of prevention of accident in the first
place. Thus, it is important to know what the costs of accidents in construction are. Similarly, the
existence of occupational health and safety regulations and its implementation in a country play a
signification role in the reduction of occupational accidents. For instance, in the United States,
worker’s deaths rate before the establishment of the Occupational Safety and Health
Administration Authority in 1970, were 38 per day, which then fell to 14 per day in 2016

(OSHA, 2018). This reflects that the presence of the occupational health and safety regulations
and its implementation bring a significant improvement in the safety performance at the country
level. The Construction, Design, and Management (CDM) regulations which were first enforced
in the United Kingdom in 1995 were review and amended periodically, and the current CDM
regulations are the third version of the actual regulations became effective in 2015 (CDM, 2015).
It is clear that the review of the existing occupational health and safety regulations on a periodic
basis helps organizations to monitor the effectiveness and make necessary changes to the
regulations when and where required. The benchmarking of a country’s safety regulations with
another country which display an improved safety performance can help the decision-maker to
propose necessary amendments to the existing regulations.
One of the most important factors which contribute to the performance of workers both in terms
of safety and productivity is the worker's wellbeing. Especially, when it comes to GCC countries,
the hot and humid environment could significantly affect the worker's performance. There have
been many studies in different parts of the world, where it has been shown that the worker's
performance is directly linked with the environmental condition such humidity and temperature
(Xiang et al, (2014), Yi and Chan, 2017). The researchers have also established that the human
response process is highly affected by their physical health (Beevers and MacGregor, 1999; Yi
and Chan, 2016). The physical health of workers can be easily assessed by their body mass
index, blood pressure, and heart rate. There is, however, no comprehensive study in this area in
any GCC country which considers these factors, despite the fact that all GCC countries are well
known for their hot and humid climatic conditions. For instance, the Qatar Meteorology
Department data shows that the mean air temperature in Doha in the month of July remains as
35.4o C, while the mean relative humidity in the same month stands at 49%. Similarly, the
highest temperature recorded in 2010, in Doha was 50.4o C (Meteorology Department, 2018).
The official data in Oman shows that the average maximum temperature in summer in Oman
reaches 40o C as shown in figure 15 (DGM, 2018). The maximum temperature in Oman reported
by different newspapers was higher than the one reported by official authorities. A news article
published in a daily newspaper in 2017, reported the maximum temperature in Oman was 50oC.
(MD, 2016). Similarly, another daily newspaper reported that the maximum temperature
recorded in Oman in 2015 was 48o C (TOM, 2015). These high temperatures recorded in the
GCC countries reflect that the effect of heat stress on construction worker's performance appears

to be more if compared to any other part of the world. Similarly, the worker's body pain
supplemented by the extensive temperature may have an impact on their response process and
could affect their safety and productivity. During the construction process, workers are required
to work in an awkward position for a long time. This may significantly contribute to body pain in
specific areas.
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Figure 15: Average Minimum and Maximum Temperature in Oman (DGM, 2018)
While there have been several concepts and methods to improve safety performance and avoid
accidents in the construction sites, safety culture and safety climate have attracted many
researchers and practitioners worldwide due to its significant impact on safety improvement
(Kines et al., 2011; Umar and Wamuziri, 2017; Probst et al., 2019). The concepts of safety
culture and safety climate got more appreciation since 1980 when the theories of human age
factors were adopted in organization performance. The safety culture represents the overall
culture of an organization reflecting how the safety is considered or treated in that organization.
For example, if safety negligence in an organization is a routine practice, the organization will
reflect poor safety culture. Such a culture could naturally result in accidents. On the other hand,
if in an organization, health and safety regulations are strictly followed by the management and
employers, such organization will display a rich safety culture and the number of accidents will
be comparatively lower than the organization with a poor safety culture. Overall, safety culture is
contributed by the workers; however, it is highly influenced by the organization’s top

management. Some researchers, however, stress that safety is highly influenced by the worker's
behaviors and thus considers that monitoring of such behavior is important to ensure a rich safety
culture at the workplace (Lee et al., 2019).
The researchers defined the safety climate as a subset of organizational climate which is based
on the worker's or employees’ perceptions. The assessment of safety climate is considered as a
barometer of safety culture. Therefore, a mature safety climate will reflect a rich safety culture
(Zohar, 2002). The results of the safety climate can be regarded more effective as it informs the
management very clearly in which areas the organization needs improvement to achieve the
required level of maturity (Kines et al, 2011). Worldwide, many tools have been developed for
the assessment of safety climate which was used in different industries including construction.
Although, there is no such tool developed or used in the GCC countries. The construction
industry in the GCC region has its own parameters. For instance, the workforce, which is more
than 90% expatriates, belongs to different South Asian countries. A tool developed and used in
the United Kingdom or United States may not be effective to be adopted in the GCC countries
due to a variety of factors pertaining to the industry itself. This clearly reflects that there could
be a gap in understanding the safety climate factors which may have a high influence on the
safety climate in the GCC countries.
The results and discussion of the semi-structured interview are provided in the next section.
3.5. Results and Discussion of Semi-Structure Interview:
The above discussion shows that there is potential for research in the areas of occupational safety
and health in construction not only in the GCC countries but worldwide. The themes of such
research may include the causes of accidents; the costs of accidents; the heat stress; the
occupational health and safety regulations; worker's wellbeing and health; and the safety climate.
To confirm the above key areas for research which could lead the construction organizations to
improve their safety and health performance, a total of 12 interviews with the main stakeholders
across the GCC countries were conducted. An approach of semi-structured interviews explained
by Umar and Egbu (2018-b) was considered to be best suited in this situation. All the
interviewees agreed that much need to be done to improve the occupational safety and health in
the region. The key areas for research that could improve the safety and health in the GCC
construction reported by the interviewees include the following components:

a) Causes of accidents: Construction organizations should properly evaluate the causes of
accidents to effectively make preventive strategies to avoid such accidents in their future
projects.
b) Costs of accidents: Construction organizations in the region should have a better
understanding of the costs of accidents and the costs of accidents prevention.
c) Heat stress: Construction Managers in construction organizations should effectively protect
their workers from heat stress.
d) Occupational safety and health regulations: Both the workers and construction organizations
should be aware of occupational safety and health regulations. Occupational safety and health
regulations should be carefully reviewed periodically.
e) Worker wellbeing: Worker wellbeing should be one of the main priorities of construction
organizations.
f) Safety culture and safety climate: Construction organizations should adopt the safety culture
and safety climate approach to improve their safety performance more effectively.

4. Conclusion:
The construction industry is one of the important industries which play a key role in the
development of countries and providing jobs to a huge number of workers around the world. The
construction industry is further expected to be growing rapidly in the future due to increasing
population and urbanization. As the construction industry grows, the risk factors associated with
the industry will also grow. One of the identified risks associated with construction is
occupational fatalities and injuries. In this paper, an attempt is made to highlight this risk by
exploring occupational safety and health in construction industry. The data from different
sources show that the construction industry is one of the main hazardous industries in which the
number of fatalities and injuries is alarming. A brief comparison of GCC countries' safety
performance is made with some of the advanced countries which display an improved safety
performance. The statistics presented in this paper show although construction is a leading
industry in all GCC countries, occupational safety and health performance in all these countries
is not only low but also alarming. The number of deaths in one of the major construction projects

in a GCC country stood at 1200 deaths and is expected to reach 4,000 by the end of 2020 when
the project will be completed. This is one of the major projects in the region for hosting one of
the world-famous events, attracting the focus of all national and international organizations, but
still the numbers of fatalities are overwhelming. The status of occupational safety and health in
small projects could be worse particularly if such project doesn’t get the attention of national or
international organizations. The discussion made in this paper suggests that the construction
industry is growing not only in GCC but worldwide. It strengthens the argument that the growth
of the industry will also increase the concern associated with the safety of construction workers.
The GCC construction industry and its safety performance are particularly discussed. The
construction industry in GCC has its own context and parameters related to geographic
conditions and workforce. An attempt is made to highlight the key areas which could lead the
GCC construction towards an improved safety performance. These key areas were initially
identified from the existing literature and then confirmed through interviews held with the
selected respondents from academic and industry. The key areas found in this research are;
a) Causes of accidents
b) Costs of accidents
c) Heat stress
d) Occupational safety and health regulations
e) Worker wellbeing
f) Safety culture and safety climate
All the respondents agreed that there is a need for research in these areas in order to better
understand its implications on safety output. Further research is therefore recommended in the
above-suggested areas to ascertain its effects on safety performance in GCC construction.
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