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Abstract:

It is an established fact that a mature safety climate and a rich safety culture contribute to achieving a safe
workplace. This paper aims to explore and to make explicit the existing safety climate assessment tools
and dimensions and suggests the leading factors that can be used for safety climate assessment in
construction. The construction industry and the status of occupational safety and health are firstly
discussed in a global context. The concept of safety climate is then discussed with a review of different
safety climate factors from the published literature. A qualitative research method was employed to
explore the existing safety climate factors. A total of 19 safety climate assessment tools with 103 safety
climate factors spanning over a period of 39 years (1980 — 2019) are discussed. The most prevailing
safety climate factors including management commitment, training, employees’ involvement, behavior,
communication, accountability and justice, and leadership are discussed in the paper. It is recommended
that the factors discussed in this paper may need to be validated first before they are incorporated in the
assessment of the safety climate of a specific construction project and organization in a country or region.

Keywords: Health & Safety, Management, Safety & hazards, Safety Climate, Assessment, Construction
Industry, Safety Climate Factors.

1. Introduction:

Occupational and safety-related expenditures result in a huge cost and considered an additional burden on
the economy of the countries. A press release of the International Labour Organization shows an estimate
of occupational safety and health-related issue cost an annual amount of 4% to the world gross domestic
product (ILO, 2013). For the year 2018, the world gross domestic product was estimated at US $ 87.51
trillion, thus the cost of occupational safety and health-related factors for the same year can be around the
US $ 3.5 trillion. It is difficult to gauge the cost of accidents involving injuries and deaths resulting from
poor occupational safety and health condition as these have multiple implications. Umar and Egbu (2018-
a) while discussing the root causes of accidents noted that there are five main stakeholders associated with
accidents at the workplace. These stakeholders include the affected workers itself, the family and friends
of those workers, the co-workers, the employer, and society. All these stakeholders have to bear the costs
of poor occupational safety and health conditions for a long period of life. Many researchers have
conducted their research around the causes of accidents, thus the causes of accidents in different
industries are well known and preventable in most cases (Umar and Egbu, 2018-b). Different studies have
shown that the cost of an accident could more than the cost of prevention; however many organizations
don’t have such awareness thus they remain reluctant to spend on the problems such as accidents that
don’t arise more frequently (Umar et al, 2018-a). Similarly, safety and health-related factors don’t get
priority in many organizations and get the least attention from managers as reported by Umar and
Wamuziri (2016). The model for improving the safety performance of construction organizations in
Oman presented by Umar and Wamuziri (2016) also stresses on the awareness of the benefits of improved
safety performance. Similarly, health factors such as body mass index, blood pressure and heart rate are
also considered important in relation to the safety and productivity of workers (Umar et al., 2018-b).

The construction industry is growing rapidly in all countries and recognized as the main source for
providing jobs to different workers globally. It is expected that the global construction industry will reach
14 trillion US$ in 2025 which was 9.5 trillion US$ in 2014, reflecting an overall growth of 67% as shown
in figure 1(Statista, 2017). In the Gulf Cooperation Council (GCC) member countries, the economy is
heavily reliant on oil and grad export and contributes up to 50% of the total gross domestic product
(GDP) (Umar and Wamuziri, 2017). In recent years, the dip in oil and gas prices somehow has affected
the GCC construction industry as well (Umar and Egbu, 2018). A comparison of the contract awarded in
the GCC countries, in the first quarter of 2017 and 2018, therefore, shows an overall decline of US $ 5.0
Billion (Ventures, 2018). The construction contract awarded in the first three months of 2017 and 2018, in
GCC countries is shown in figure 2. While there is an impact on the construction industry due to the



overall economic situation, different studies have shown that the construction industry will be growing in
the near future. Umar et al., (2018-a) while discussing the occupational safety and health regulations in
Oman, reported that the value of the construction industry in Oman will grow to 6.88 Billion Omani Rial
by 2026, which was 2.26 Billion Omani Rial in 2016 (Umar et al., 2019). Moreover, the construction
GDP in Oman is forecast to grow to 15.4% of the total GDP by 2026. Overall, they reported that the
construction growth rate is forecasted to be at peak in 2020 (figure 3).
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Figure 1: Global Construction Industry Growth (Statista, 2017).

m2017 m2018
13900

11511 11264

January February March
US$ Billion

Figure 2: Comparison of Awarded Construction Contracts In GCC (Ventures, 2018).
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Figure 3: Oman Infrastructure and Construction Industry Forecasts (2016-2026).

With all this growth and improvement in the construction industry, it is also regarded as the second most
hazardous industry after manufacturing. If it is considered that the occupational safety and health-related
costs will be 4% of the total costs of the construction projects in 2018, the total costs of occupational
safety and health will thus be equal to the US $ 0.456 trillion. Similarly, Umar (2016) reported the cost of
accidents in the Omani construction industry considering two criteria using the available data which
includes the number of workers in the construction industry and the value of construction projects in a
financial year. He concluded that the compensation costs of accidents are to be 3.74 million/year based on
the number of workers in the construction industry. The reported costs of accidents based on the value of
construction projects were estimated at US$ 3.237 billion. The International Labour Organization data for
the year 2015 indicate that every year 108,000 workers died on construction sites due to different
occupational safety and health conditions. In the developing world, There are higher risks (3~6 times
more) of death linked with construction work in developing countries (ILO, 2015). Although there is no
organization in Oman that collects and analyzes construction accidents, different studies have shown that
these accidents result in a huge cost to the Omani economy (Umar and Wamuziri, 2016). For instance,
Umar et al. (2018) while considering the occupational safety and health regulations in Oman reported that
the accidents related expenditures in Oman rose from 1 Million OMR (=2.6 Million US$) in 2012 to 2.9
Million OMR (=7.53 Million US$) in 2016, reflecting an increase of 1.9 Million OMR in five years or
0.38 Million OMR in one year. Similarly, Umar and Egbu (2018-a), while evaluating the main causes of
accidents in construction in Oman, reported a total of 623 different types of accidents that took place in
only one project as shown in table 1. This project's estimated budget was the US $ 305.90 Million and
there many similar projects in the execution stage that time, however, the authors were not able to obtain
the accident data in these projects due to several reasons. First of all, there is no organization in Oman
that aimed to collected and analyzed the construction accidents in Oman on regular basis, and secondly,
construction organizations reluctant to the public their record of accidents as they feel this may affect
their organization's reputation. Similarly, another research study which aimed to investigate the causes of
the delay in construction projects in Oman reported the accidents at the site as one of the main causes of
delay in construction projects (Umar, 2018).



Year Property / | Alternate First Aid | Loss Time | Medical Total
Equipment | Work Injury | Injury Injury Treatment
Damage (AW1) (FAI) (LTDH Injury (MTI)
2011 0 0 0 0 0 0
2012 7 1 1 0 2 11
2013 155 0 3 3 4 165
2014 164 2 0 5 5 176
2015 179 2 7 1 4 193
2016 75 0 3 0 0 78
Total: 580 5 14 9 15 623

Table 1: Different Types of Accidents in a Construction Project in Oman

Considering all these challenges associated with safety and health in the construction industry, many
researchers have proposed solutions on how to overcome them by improving the safety and wellbeing of
the peoples working in this industry. These solutions cover the incorporation of safety in all stages of a
construction project from design until the demolition of the project. A study conducted by Bong et al.,
(2015) investigated the role designer in workplace health and safety in the construction industry of South
Africa and concluded that Designers are aware of the hazards on sites and design firms are willing to
embrace the guidelines if they are protected from liability. Umar (2016-b) while defining the safety
leadership in construction stressed the key attributes of safety leadership and noted that without a clear
definition towards safety leadership, a misalignment between safety expectations may occur which can
create a misappropriation towards safety efforts. In the last two decades, the appreciation and importance
of administrative, managerial and social factors for an improved safety performance have significantly
increased. The focus on the safety culture and safety climate has been expended. This article presents the
research on using the safety climate approach to improve safety performance in construction
organizations. There have been a number of safety climate tools developed by many researcher and
organizations which have been used in different industries. The varieties of the existing safety climate
tools and factors could cause confusion among the decision-makers when they wish to use a specific tool
or factor. The level of such confusion could be greater in the construction industry as most of the existing
tools have been developed focusing on other industries such as manufacturing. This research, therefore,
aims to review the existing safety climate factors used in different safety tools since 1980 and identify the
most prevailing factors that can be used in the construction industry of Oman. The safety climate factors
identified in this research will help decision-makers especially those from the construction industry, to
choose the most appropriate safety climate factors for the assessment of the safety climate of their
organization or project. The terms of safety culture and safety climate are first discussed in the next
section. The safety climate tools developed by different researchers and organizations in the past 38 years
(1980-2018) have been identified using an internet search considering the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) flow diagram described by Moher et al., (2009). This
model required a transparent step by step approach to being adopted in the qualitative or quantitative
analysis. These steps include identification, screening, eligibility and final inclusion of the studies
considered in the analysis. The safety climate factors used in these tools are discussed in the later section
with a specific reference to the construction industry.

2. Safety Climate and Safety Culture:

The focus on elements that impact safety and safety improvements within organizations has been
significantly shifted in the last century. Scientists and experts have established the safety culture and
safety climate as fundamental elements in curtailing injuries, illnesses and deaths at the workstation.



Safety climate may be classified as a subgroup of organizational climate which provides a direction to
safety management, complementing the frequent predominant engineering path. An understanding of the
safety climate elements can be helpful in improving the safety performance of a construction
organization. Additionally, safety climate findings are regarded to be more precise (e.g. multi-sliced) and
provide pro-active ground for improving safety, rather than reactive (after the fact) in which data from
accident numbers and accident and incident investigations are used (Seo et al., 2004). Hale and Hovden
(1998) define three periods of safety which include the technical period (1920’s), the human factor period
(1970’s) and the management system period (1980’s). The third period of safety spread-out the attention
to include safety culture and safety climate. The approach of safety culture was accurately presented and
delineated after the Chernobyl accident which took placed in 1986 (INSAG, 1992). Thus, enthusiasm in
the approach of safety culture has been significantly increased as safety researchers and practitioners have
solicited to characterize and operationalize this approach (Clarke, 2000). One of the reasons for this is that
rich safety culture and a mature safety climate are considered among the most important elements in
attaining a safe workplace (Bergh et al., 2013). To enhance the level of safety culture and safety climate,
it is crucial to, first gauge the existing level of safety culture and safety climate, then agree what level of
safety culture and safety climate is required, obtainable and desired, and then to make strategies to
accomplish the safety culture and safety climate, which is desired (AIChE, 2012).

The safety climate can be defined as common understandings between the employees of a social unit, of
policies, procedures, and practices connected to safety in a business ((Kines, et al., 2011). The Centre for
Construction Research and Training (CPWR) defined safety climate as workgroup members’ common
thoughts of management and workgroup safety-related policies, procedures and practices (CPWR, 2014).
Many construction organizations are trying to enhance their safety climate dimensions as a way to step
closer to the target of obtaining zero accidents at workplaces (CPWR, 2014). Similarly, Zohar (1980)
described the safety climate as a view of workers' understandings about the respective significance of
safer acts in their work-related behavior. There are several definitions of safety culture endorsed by many
researchers; however, the Cox and Cox (1991) definition appear to be more concise and simple. They
described safety culture, as the attitudes, beliefs, understandings, and values that employees contribute in
connection to safety. Scientists and experts have established safety culture and safety climate as
fundamental elements in curtailing injuries, illnesses and deaths at workstations. A recent study
conducted by Chan et al. (2017-a) considering the Hong Kong construction industry with an increasing
number of ethnic minority workers, concluded that the safety climate is significantly associated with the
degree of safety participation and safety compliance. Similarly, Umar et al. (2017-b) in their research on
the factors that influence safety climate in construction concluded that it is important to involve all the
team members of construction project including the managers, engineers, supervisors and workers to
ascertain the factors that may have a high influence on safety climate in a local context. A study on safety
climate which targets only a specific occupational group in construction will, therefore, represent only the
view of that particular group and thus cannot be considered as a view of the whole construction team.
Any safety climate assessment tool developed on such studies will provide misleading results and will
mislead the decision-makers. The process of using a safety climate assessment tool to improve safety
performance in construction organizations as described by Umar and Wamuziri (2017) is shown in figure
1. The concept of using the safety climate approach in Gulf Cooperation Council (GCC) member
countries was first truly discussed by Umar and Wamuziri (2017). Umar and Egbu (2018) reported
different safety climate factors relevant to the construction industry in Oman. The main drawback of this
study was that the data was only collected from a small number of respondents using a semi-structured
interview approach. The only justification for using this approach of research with a limited number of
respondents mentioned by the authors was the nature of study which they claimed as exploratory.
Similarly, the study on the safety climate conducted by Schwatka et al., (2016) considered only the article
published from 2008 to 2014. One of the main drawbacks of this research was that approximately 80% of
the studies that passed the inclusion criteria for the research were published in 2008. This meant that
much of the work was based on studies carried out in 6 years from 2008 to 2014. This is particularly
important when we already know that the period considered in the research was not consistent with the



periods of safety defined by Hale and Hovden (1998). A similar problem was also observed in the study
carried out by Alrugi et al., (2018). In their meta-analysis approach, they have finally included 11 studies
in their study. These 11 studies were carried out during the period of 2003 to 2014. Must of the studies
included in the research were from the same author or the group of authors. For instance, 4 out of 11
studies included in the meta-analysis were authored by Lingard (Lingard et al., 2012; Lingard et al., 2011;
Lingard et al., 2010-a; Lingard et al., 2010-b). Two of the remaining studies were authored by Hon in
2014 (Hon et al., 2014-a; Hon et al., 2014-b). Only two papers (18%) considered in this research were
published in 2003, remaining of then (9 out of 11 = 82%) were published from 2010 to 2014. Thus
clearly, the results presented in this research appeared to have significant limitations in terms of period
coverage and the selection of studies. The research presented in this paper, therefore, aimed to overcomes
these limitations and produce a literature review on the safety climate which covers the required period
and the studies relevant and important to safety climate. The next section describes the method adopted to
identify the main safety climate assessment tools developed in the past 38 years spanning from 1980 -
2018. In the later section, the safety climate factors or dimensions used in these tools are discussed.

Assessment of Current Level of Safety
Climate Leading Factors through Safety
Climate Questionnaire

!

Determine the Maturity Level of Each
Safetv Climate Factor

!

Based on the Level of Maturity of Each
Safety Climate Factors, Develop Short
Term, Mid Term apd Long Term Plan

l

Improved Safety Performance

Figure 4. Process of Using Safety Climate to Improve Safety Performance (Umar and
Wamuziri, 2017).

3. Research Methodology:

The research methods in social science are commonly classified as quantitative or qualitative.
Quantitative research stresses quantification in data collection and examination. It takes a deducible way
to the connection among theory and research and stress are kept on the confirmation of theories. The
guantitative research method integrates the norms and practices of the natural scientific model and
positivism. It views the social phenomenon as an outer objective truth (Cooper et al., 2006). On the other
side, a qualitative research approach stresses on words and contexts despite quantification in data



collection (Opdenakker, 2006). It stresses an introductory approach in the relationship between theory and
research and focus is settled on the formation of theories. The majority of the researchers prefer to
incorporate both qualitative and qualitative methods, referred to as combined research methods and highly
appreciated in the literature due to certain advantages (Umar and Egbu, 2018). The research, however,
presented in this paper is somehow exploratory in nature; therefore a qualitative method with limited use
of the quantitative method was considered to be a more suitable method for data collection. The process
of the research adopted here was guided by Bryman (2016) as shown in figure 5.
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Figure 5. Process of Qualitative Research

Bryman (2012) while describing the different research methods related to the qualitative research outlined
one of the methods as the collection of qualitative analysis of texts and documents. He further explained
that websites and webpages can be the potential and reliable sources for both quantitative and qualitative
research methods. The main research question for this research was the simple one “what is the most
common safety climate factors used in safety climate assessment tools”. To collect the relevant data, an
internet search was employed. Since it was revealed from the literature review that in the last 40 years, the
topic of safety climate and safety climate assessment tools have therefore attracted the attention of
researchers in construction management. Clearly, a huge work in the area of safety climate was carried
out since 1980, which was defined as a management system period by Hale and Hovden (1998). This was
the period of safety which results in the inclusion of safety culture to the safety management system. The
approach of safety culture was accurately presented and delineated after the Chernobyl accident which
took placed in 1986 (INSAG, 1992). Thus for search criteria, the period of 1980-2018, spanning over a
period of 38 years was selected. Two terms “safety climate assessment tools” and “safety climate factors”
were used for the search purpose. For screening purpose, only the safety climates factors and tools which
were used in construction, utilities and oil and gas sectors were selected. The utilities and oil and gas
sectors were considered due to the reasons which reflect some similarity between the nature of the work
in the construction and these sectors. For instance, out of 500,000 workers in the oil and gas industry,
more than 30,000 workers are doing construction and extraction related tasks. Because these workers
perform similar nature of work as they do in the construction industry, they face the same occupational
safety hazards as they encounter in the construction sectors (MCR Safety, 2019). Similarly, Bodner et al.,
(2014) noted that because utility and construction work requires physical stamina and involves irregular
hours and exposure to weather, dangerous tools, and equipment, such workers are significantly more
prone to injury than other workers from different industries. Further screening was done using the number
of Google citations in case the tool or safety climate factors were developed or identified in a research
paper. This screening criterion was however not applied to the tools or safety climate factors that were
developed or identified by international health and safety organizations or associations. To ensure that a
systematic review process is adopted in this study, the research method for the review was guided by
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). The PRIMA
guidelines required to follow a four steps process to include the final of studies in the systematic review
and meta-analysis. These steps include the Identification, Screening, Eligibility and Inclusion of the
existing studies. The full flow diagram with the results of the PRISMA used in this research is given in
figure 7 of the next section. The research method used in this part of the research is further explained in
figure 6.
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Figure 6: Description of Research Methodology (Internet Search)

4. Results and Discussion:

The initial internet search using google scholar resulted in a huge number of results for the two terms
“safety climate assessment tools” (n = 353,000) and “safety climate factors” (n = 1,470,000). Since the
focus of this research was on safety climate assessment tools and on the safety climate factors used in
these tools, therefore the search results from the term “safety climate assessment tools” (n = 353,000)
were considered for further processing. The PRISMA flow diagram was followed to narrow down the
results and to determine the final studies (n) for inclusion in this research as shown in figure 7. In the first
step of the screening process, duplicates items (= 261,750) from the search were removed which reduced
the number to 88,250. In the next screening process, google citation for the studies (n = 88,250) was used.
At this stage, a total of 66,188 studies were excluded from the list considering that these studies were
having a citation index of less than 50. The citation criteria were however not implemented on the papers
published in recent years. This brought the number of valid studies to 22,062 for this study. A total of 129
articles were assessed for eligibility and 21,933 were excluded from the fact that either these articles were
based on the existing studies already included in the eligible articles or the authors were not able to access
these articles. The eligible articles (n = 129), when further reviewed, were found that the safety climate
factors used in these articles were almost the same. It was, therefore, and then decided to include the top
leading articles based on the number of their citations. Some of the studies included in this research were
not directly linked to the construction industry; however, these studies have provided a foundation for the
development of safety climate tools not only for construction but also for other industries. Such studies
have been highly recognized in the construction industry. For instance, the study conducted by Zohar in
1980 has reached to citations of 3097 (Google Scholar as of 4" January 2020). This research is therefore
cited in all studies related to safety climate. Similarly, the number of citations of the study carried out by
Neal et al., (2000) has reached 1718 (Google Scholar as of 4th January 2020). In their study, they have
looked into the impact of organizational climate on safety climate. Such an impact can be irrespective of
the type of organization, therefore the finding can be applied to construction organizations as well. This
was evident when it has been noted that both the studies conducted by Zohar (1980) and Neal et al.,
(2000) were well cited in the safety climate tools developed. For instance, the study related to review of
safety climate in construction conducted by Schwatka et al., (2016) included both the studies carried out
by Zohar (1980) and Neal et al., (2000). This is the case with all other studies reported in this research.
The final articles from which the safety climates factors are derived in this research thus stand at 19 as



shown in table 2. Briefly, the number of assessment tools found through internet search was one in each
year 1980, 1991, 1997, 2004, 2005, 2006, 2010 and 2016. There were two safety climate assessment tools
in 2000 and 2008, three assessment tools found in 2011 and one assessment tool in 2017, one in 2018 and
two in 2019. The numbers of leading safety climate factors used in these assessment tools were 90. The
result shows that in the first 19 years from 1980 to 1999 only three (15.78%) safety climate assessment
tools were developed. In the next phase of 19 years from 2000 to 2019, the number of safety climate
assessment tools was 16 (84.21%). There were two safety climate assessment tools (10.56%) which were
not divided into factors or dimensions, while the remaining safety climate tools (89.47%) were divided
into factors or dimensions ranging from 2 to 8 factors in each tool. This somehow reveals that it is most
common among the safety science researchers to divide the safety climate assessment tools into factors or
dimensions. The most common factors used in these tools were;

a) Management or Organizational Commitment towards Safety
b) Safety Training

c) Employees Involvement in Safety

d) Workers Safety Behavior

e) Safety Communication

f) Safety Accountability and Justice

g) Supervisory Leadership
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Safety Climate Assessment
Tool

Safety Climate Factors / Dimensions

Zohar (1980)

(i) Management attitude toward safety; (ii) Work pace and safety; (iii) Effects of
safe conduct on promotion; (iv) Effect of safe conduct on social status; (v)
Perceived risks; (vi) Perceived importance of safety training; (vii) Perceived status
of safety officer; (viii) Perceived status of safety committee

Dedobbeleer and Beland
(1991)

(i) Management commitment; (ii)Worker involvement

HSE (UK) (1997)

(i) Organizational commitment; (ii) Health and Safety oriented behavior; (iii)
Health and Safety Trust; (vi) Usability of Procedures; (v) Engagement in health
and safety; (vi) Peer group attitude; (vii) Resources of health and safety (viii)
Accidents and near miss reporting

Neal et al. (2000)

(i) Management values; (ii) Communication; (iii) Training; (iv) Physical Work
Environment; (v) Safety Systems; (vi) Knowledge; (vii) Motivation;
(viii)Behavior

Mohamed, (2002)

1. Commitment; (ii); Communication; (iii) Safety rules and procedures; (iv)
Supportive environment; (v) Supervisory environment; (vi) Workers’
involvement; (vii) Personal appreciation of risk; (viii) Appraisal of work hazards;
(ix) Work pressure; (x) Competence

Seo et al. (2004)

(i) Management commitment to safety; (ii) Supervisor safety support; (iii)
Coworker safety support; (iv) Employee participation in safety-related decision
making and activities; (v) Competence level of employees with regard to safety

Zohar and Luria (2005)

(i) Active practices (monitoring, enforcing); (ii) Proactive practices (promoting
learning, development); (iii) Declarative practices (declaring, informing); (iv)
Active practices (Monitoring, controlling); (v) Proactive practices (Instructing,
Guiding); (vi) Declarative practices (Declaring, Informing)

Parker et al. (2006)

(i) Concrete organizational aspects; (ii) Abstract organizational concepts

Pousette et al. (2008)

(i) Management safety priority; (ii) Safety management; (iii) Safety
communication; (iv) Workgroup safety involvement

CISCIS (2008)

(i) Commitment and concern for Occupational Safety and Health by organization
and management; (ii) Resources for safety and its effectiveness; (iii) Risk taking
behavior and perception of work risk; (iv) Perception of safety rules and
procedures; (v) Personal involvement in safety and health; (vi) Safe working
attitude and workmates' influence; (vii) Safety promotion and communication

Gittleman et al. (2010)

The tool is not divided in to factors or dimensions

Institute of Work and Health
(2011)

The tool is not divided in to factors or dimensions

DeArmond et al. (2011)

(i) Safety compliance; (ii) Safety participation

Kines, et al. (2011)

(i) Management safety priority, commitment, and competence; (ii) Management
safety empowerment; (iii) Management safety justice; (iv) Workers’ safety
commitment; (v) Workers’ safety priority and risk non-acceptance; (vi) Safety
communication, learning, and trust in co-workers safety competence; (vii) Trust in
the efficacy of safety systems




Schwatka et al. (2016) (i) General management commitment to safety; (ii) Safety policies, resources, and
training; (iii) Supervisor commitment to safety (iv) General organizational
commitment to safety; (v) Co-workers commitment to safety; (vi) Safety
communication; (vii) Worker involvement in safety; (viii) Risk appraisal and risk
taking

CPWR (2017) (i) Demonstrating management commitment; (ii) Aligning and integrating safety
as a value; (iii) Ensuring accountability at all levels; (iv) Improving supervisory
leadership; (v) Empowering and involving Employees; (vi) Improving
communication; (vii) Training at all levels; (viii) Encouraging owner/client

involvement

Alrugi et al. (2018) (1) Supervisor’s safety role; (ii) Management commitment to safety; (iii) Safety
rules and procedures; (iv) Individual responsibility to health and safety; (v)
Training

Probst et al. (2019) (i) Demonstrating management commitment; (ii) Aligning and integrating safety

as a value; (iii) Ensuring accountability at all levels; (iv) Improving site safety
leadership; (v) Empowering and involving workers; (vi) Improving
communication; (vii) Training at all levels; (viii) Encouraging owner/client
involvement

Kalteh et al. (2019) (i) Management and supervisor commitment to safety; (ii) Safety policies,
resources, and training; (iii) Co-workers involvement and commitment to safety;
(iv) Safety communication; (v) Priority for safety

Table 2: Details of Safety Climate Assessment Tools Factors

In the next section, these leading safety climate factors are discussed in detail.
4.1. Management or Organizational Commitment towards Safety:

One of the most common factors used in the identified safety climate tools can be referred to as
management or organizational commitment towards safety. The first safety climate assessment tool
designed by Zohar in 1980 was consist of 40 items covering eight different safety climate dimensions or
factors and the first one was management attitude toward safety (Zohar, 1980). Management or
organizational commitment toward safety can be displayed in a variety of ways. The literature review
around management commitment suggests that in organizations where the number of accidents was low,
top managers of that organization were found to be involved personally in all safety-related issues on a
routine basis (Cohen et al. 1975; Zohar, 1980). On the other hand, a similar commitment was not evident
in organizations with a high rate of accidents (Shafai-Sahrai, 1971; Cleveland et al. 1978; Zohar, 1980).
In commercial organizations, the business priorities are informed through the top managers of that
organization. Thus directly or indirectly these mangers are the main source of information related to the
priorities and goals of such organizations (Kines et al. 2011). They further while quoting the
organizational climate theories, noted that the worker's safety behavior is based on the organization's
rules, policies, procedures, and practices. If in these rules, policies, procedures and practices safety gets
priority, it will be reflected through workers' safe acts. Similarly, if safety remains one of the
organizational priorities, it will be informed through the top managers of organizations which could be
helpful in promoting a safe working environment. The results of this research show that “management
commitment™ is one of the main factors used in nine (70%) different safety climate assessment tools. The
finding of this research in terms of management commitment was aligned with the study on safety climate
in the construction site environment conducted by Mohamed (2002) in which he ranked management
commitment on the top of the list considering a total of 10 safety climate factors. Overall, the discussion




suggests that organizational or management commitment has a major impact to promote safety culture in
the organizations, thus needs to be considered as part of the safety climate assessment tool.

4.2. Safety Training:

Zohar (1980) while discussing and comparing the organizations with high accidents and low rates of
accidents found that emphasize on safety training was the second factor that differentiates these
organizations. Similarly, in mature organizations safety training for new workers was found to be an
integral part of their orientation. In such organizations, follow up and periodic training of workers was
carried out on a routine basis in these organizations (NSC, 1969; Cohen et al., 1975). A review of
different safety climate tools conducted by Flin et al. (2000), observed that necessary safety training for
workers was one of the main factors used in these tools. A research study carried out by Zahoor et al.
(2016) related to occupational safety and health performance in the Pakistani construction industry,
concluded that safety training was on the top of the most neglected factors. They further concluded that
construction organizations that don’t address the training issue could face a higher injury rate in their
organizations. In construction projects, workers are expected to works with different machines and
equipment during the execution cycle of the project. This it is important that such workers should have
enough knowledge of the operation of these equipments. Umar and Egbu (2018-a) while finding the root
causes of accidents in construction projects analyzed a total of 623 accidents in a highway project and
noted that 14% of total accidents were caused by machines and equipments. Such accidents can only be
reduced when workers have appropriate training which incorporates both operational and safety
components of machines. The finding of the research conducted by Neal et al. (2000) emphasizes that
apart from specific safety training (work-related), training which highlights the importance of safety has a
greater effect to enhance the overall organizational climate. This fact was well established in a workshop
organized by the Center to Protect Workers' Rights (CPWR) and The National Institute for Occupational
Safety and Health (NIOSH) in the United States in June 2013. The aim of this workshop was to improve
the understanding of the safety climate in construction (CPWR (2017). A total of 72 nominated
construction stakeholders representing the broad of the industry participated in this workshop including,
25% representation from contracting organizations, 12% from employer associations, 14% from workers
associations, 40% from researchers and academics, 6% from consulting organizations (6%), and 4% from
insurance companies. The participants concluded that safety training is one of the main factors of safety
climate and needs to use in the assessment tools. In general, the observation leads to the conclusion that
the safety climate of a construction organization or a construction project could not be completely
measured without considering the factor of safety training.

4.3. Employees Involvement in Safety:

Employee’s safety involvement refers to the activities undertaken by workers at the workplace which
includes the assistance of colleagues, encouraging safety compliance at the workstation, demonstration of
safety initiatives and attempt to enhance the safety performance at the workstation. The employee’s
perceptions related to safety risk and control can be directly linked to their participation and responsibility
for safety. It has been evident by Walter and Haines (1988) that employees mostly give importance to the
discrete responsibility when it comes to work associated safety and health matters. This finding further
appears to be consistence with the finding of Frenkel et al. (1980) and Nelkin and Brown (1984). They
noted that employees depend on their personal efforts to manage occupational safety or health-related
issue to work station despite to ask the help or assistance from management or other sources. This is
however not the case in construction workers. The study conducted by Dedobbeleer and Beland (1991) on
the measurement of safety climate at construction projects observed that construction workers consider
safety as a nexus between the workers and organizational management. The safety climate factors
suggested by the above two authors, therefore, have only two factors i.e. (i) organizational commitment
towards safety and (ii) employees participation. Since the knowledge and understanding of safety climate
have widely expanded, therefore considering only management commitment and worker involvement in a



safety climate assessment tool may not serve the purpose. The limited number factor in this tool was,
therefore, one of the main drawbacks, but this doesn’t warrant the credibility of these factors. The
participation of workers in safety was one of the factors in the safety climate tool developed by the Health
and Safety Executive in the UK (HSE, 1997). Workers' participation in safety was further regarded as an
important factor in most of the safety climate assessment tools. For instance, the safety climate tool
developed by Seo et al. (2004) considered the worker's participation important not only in the safety-
related matters but also in the decision associated with safety. This factor was continuously considered
and placed in the safety climate assessment tools developed in later years (Pousette et al. 2008; CISCIS,
2008; CPWR, 2017).

4.4. Workers Safety Behavior:

The current literature around safety and health-related issue suggest that personal factors including
noncompliance with safety guideline either by an error or mistake could result into accidents at the
workplace (Neal et al. 2000; DeArmond et al. 2011; Umar and Egbu, 2018-a). An important factor to
understand that why occupational accidents take place at the workstation is to see the contribution of
workplace behavior jointly developed by the group of workers in that place. Fung et al. (2016) in their
research on safety awareness of construction workers explored the external factors with the psychological
climate that the workers possess on their safety awareness. The model proposed by Umar and Egbu
(2018-a) to trace the causes of accidents involves a variety of factors associated directly with workers'
behavior. When this model was applied to a highway project to access the causes of accidents in that
project, it was revealed that 41% of the accidents on that project were due to those factors directly linked
with the workers. Simulation-Based research conducted by Nasirzadeh et al. (2017) observed that unsafe
behavior of different agents is varied throughout the project duration due to the interactions with other
agents as well as the safety-related regulations that exist in the site. Campbell et al. (1993) viewed the
worker's individual factors such as adherence and compliance of safety procedure, important in safety
performance, but these factors are highly influenced by workers' knowledge, skill and ambition. Earlier
the model for safety performance proposed by Neal and Griffin (1997) had two factors for safety
performance i.e. compliance and participation of workers. The results of a research conducted by Clarke
(2006) using the meta-analysis technique, suggested that there is a difference between safety compliance
and safety performance. The safety compliance can be referred to as the adherence of organizational
safety guidance and performing the work-related task in a safe way. DeArmond et al. (2011) reported that
safety behavior may not only contribute to safety performance directly, but it is very helpful to promote a
safe working environment when workers participate in meetings and training related to safety.

Recent research exploring the safe behavior concluded that safety attitude, safety knowledge, and
supporting the workplace are the main indicators of safety behavior. The improvement in safety attitude
and safety knowledge may result in the highest feasible proportion of safety behavior among the workers
(Mohammadfam et al., 2017). A recent study conducted by Chan et al. (2017-b) suggests that there is
growing evidence that reflects that a large number of ethnic minorities are employed in the construction
industry in many countries to meet the labor shortage. The study also suggests that these workers have
high fatal and non-fatal injuries rate as compared to local workers. A similar situation of construction
workers was also reported by Lyu et al. (2018). Both studies further reveal that perceptions on the safety
climate of such workers from ethnic minorities' are significantly varied by nationality, marital status,
family members support, and drinking habit. The majority of the workers in GCC countries are from
overseas, thus their behavior and safety climate perceptions could be highly affected by factors such as
nationality, marital status, family members' support, and drinking habit. The review of safety climate
assessment tools reported in table 2, shows that safety behavior directly or indirectly as part of the
majority (64%) of the tools. The worker's safety behavior appears to be an important factor in the safety
climate assessment tools, thus needs to be considered part of the safety climate in construction.

4.5. Safety Communication:



Generally, frequent communication and interaction with colleagues are mandatory channels to develop or
improve social setup including organizational climate. The existing literature suggests that most of the
researchers considered communication as a factor that constitutes the organizational climate. For instance,
James and James (1989) viewed that organizational climate can be assessed considering the factors
related to the individual and or workplace. Similarly, Siew (2015) considered Poor communication on
safety and health-related issues as a major cause of incidents/accidents and recognized it as a key
challenge to construction practitioners. The general organization's climate can be measured by
considering the working environment which may include factors such as leadership, role and
communication (James and Mclntyre, 1996). There have been a number of studies which concludes that
effective safety communication is one of the safety climate factors which can be used to predict the safety
performance of a specific organization (Zohar, 1980; Zohar and Luria, 2005; Pousette et al., 2008; Kines
et al., 2011). When the organization encourages open communication on safety-related issues, it spread a
strong message on how safety is given values in that organization (Hofmann and Stetzer, 1998). Safety
communication is therefore not only to be regarded for sharing information, but it is a channel to share
ideas and views to help others to learn new things and to incorporate the innovative thought in the
existing procedures. Jeffcott et al. (2006) emphasized the learning process to develop a safety culture.
They suggested that the collection, analysis, and sharing of relevant data are very important to develop
such a culture, where the workers don’t hesitate to report their mistakes or error. Workers normally share
their mistake or error when they have full trust in the management, thus open and rich communication
becomes a more important factor in an organizational safety climate not only for safety performance but
also to maintain the trust of their workers (Kines et al., 2011). Safety communication, therefore, should be
effective and should be multiway, from management to employees, from employees to the management
and among the employees. Similarly, Hale (2000) also emphasized the need for open communication in
organizations to improve their safety performance. One of the other aspects of safety communication that
is related is the language barrier, which is more important in the Omani construction industry due to its
diversity. For instance, the Omani construction industry is heavily populated (92%) by foreigner workers
(Umar and Egbu, 2018-b). These workers belong to different Asian and African countries. These workers
have a low educational level and can only speak and understand their native languages. This situation
results in similar communication barriers outlined by Gittleman et al. (2010). Construction organizations
in Oman, therefore, will have to assess the level of communication barriers first before they can further
improve the safety communication in their organizations. This discussion further leads the authors that
safety communication is one of the important dimensions of the safety climate and need to be considered
in such an assessment.

4.6. Safety Accountability and Justice:

It is considered as an important factor that organizations should maintain a fair and just system to deal
with the safety-related issues and to ensure that their employees feel no fear to report the errors and
mistakes. Reason (1997) while discussing the safety culture, argued that in a mature safe working
environment, the workers should be convinced to report the error to their supervisors. Similarly, it is very
important the error and mistake either results in an accident or not needs to be dealt properly and the
responsibility of such a situation should be fixed carefully as the blame can result in an obstacle in
learning (Jeffcott et al. 2006). Similarly, the employees who act unsafely knowing well that his act is
unsafe and the employees who act unsafely by mistake should not be considered for the same
punishments (Weiner et al. 2008). This can be however challenging to differentiate among such unsafe
acts. A just working environment, therefore, needs to base on trust, but there has to be a clear line
between acceptable and non-acceptable behavior. Organ (1997) defined organizational citizenship
behavior as a volunteer behavior that is very difficult to be recognized by organizations reward
procedures, however, such behavior promotes the effective functioning of organizations. He further stated
that the workers, who take actively the safety responsibility of their’s-selves and others and participate in
safety-related activities, display the organizational citizenship behavior. Kines et al. (2011) argued that
workers' safety behavior and safety responsibility are positively influenced by the organization's rules and



procedures which are applicable to safety matters. In other words, an effective just system for dealing
with accidents and unsafe acts in an organization will promote safe behavior in workers and will
encourage them to accept the responsibility of safety. Recently, Umar and Wamuziri (2017) in their
research on the improvement of safety performance using safety climate factors discussed safety justice as
an integral factor of constructions’ safety climate. They further considered that safety managers in
construction organizations need to be accountable for safety expectations through their annual appraisal
and performance evaluation. Such factors need to be considered further in their promotion to a higher
position, pay rising or renewal of the contract. Overall, the organizations need to provide a fair system
which should reflect the accountability and justice for safety. The investigations of the root causes of
accidents are compulsory to ensure blame-free accountability. Similarly, the workers need to be rewarded
for the exceptional safe act to promote safety and to display a fair system. The review of the safety
climate assessment tools discussed in this research reveals that safety accountability and safety justice
were among the most common factors considered by several authors in their safety climate assessment
tools, which trigger out that such factors need to be considered in the assessment of safety climate of
construction organizations or construction projects.

4.7. Supervisory Leadership:

The finding of the research conducted by Seo et al, (2004) shows that commitment form management or
organization towards safety and support associated with safety from site supervisors are the two main
factors used more frequently in the safety climate tools. The role of safety leadership was considered
important in the safety performance of the workers by Hofmann and Morgeson (2004). The existing
literature on safety climate and safety culture reflects that many researchers reference leadership directly
as a key for improved safety. Hofmann and Morgeson (2004) concluded that leadership is further directly
linked with other positives results in organization performance, for instance, it can improve and display
an effective managerial commitment, production and can reduce absenteeism of workers. In reality,
organization leaders have the responsibility to develop a mature culture within the organization that is
effective to deliver a safe working environment. Many researchers stressed that supervisors and managers
have the initial responsibility to reflect their commitment to safety and such commitment needs to be
clearly seen by the workers. For instance, the supervisors and managers are required to take quick actions
on matters arise from the accident reports as it is helpful in the development of workers' trust in the
management (Mayer et al. 1995; Burns et al. 2006). The literature review suggests that employees' trust
in management or organization plays a significant role in developing a safety culture. The results of
research conducted by Cox et al. (2006) show that the worker's distrust in management has a negative
effect on the effectiveness of the safety culture. Trust in management or organization was viewed so
important factor by Kines et al. (2011) that they recommend it to be used in a safety climate assessment
tool. The review of the safety climate tools presented in this research shows safety leadership was
regarded as an important factor and was used directly or indirectly in these tools. For instance, the safety
climate tools developed by Seo et al. (2004) and Center for Protection of Worker’s Right (SPWR, 2017)
used the supervisory leadership as a main or direct factor in their tools, similarly, the tools developed by
Kines et al. (2011) used it indirectly by merging it with the trust in management factor. Generally,
supervisory leadership is to be expected to have safety leadership abilities. Similarly, safety leadership in
construction is considered as an integral element of supervisory leadership that includes discipline,
engagement, values, demonstration, vision and promotion. The research conducted by Umar and Egbu
(2018) on safety climate factors in Oman considered the site supervisor role to be an integral part of the
safety climate assessment tools. Overall, the above discussion concludes that organization performance is
highly linked to supervisory or managerial leadership. The case with safety performance is the same as it
is considered to be highly influenced by the supervisors' or mangers' roles and leadership abilities.



5. Conclusion:

Due to the complexity of the construction industry and construction projects, safety remains a major
challenge that needs to be addressed. One of the latest approaches to improve safety performance is the
safety climate concept which was truly introduced as part of the safety management system during 1980.
Safety climate was defined in a variety of ways by many researchers but in general, it is referred to the
share perceptions of workers on different aspects of organizational procedures and protocols related to
safety. The terms safety climate and its different dimensions were highly discussed and elaborated in the
past 39 years since 1980. This article attempted to review these safety climate factors and make an
explicit of the most prevailing factors. A qualitative research method incorporating the internet search
spanning over 39 years (1980-2019) was used to identify the leading safety climate factors. After the
screening process, a total of 19 safety climate tools with 103 safety climate dimensions were selected for
a review in this article. A specific screening process was used to narrow down the results obtained from
the internet search. Apart from specifying the period, google citations and industrial applications were
considered during the screening process of the results obtained from the internet search. Safety climate
tools which were used in construction, oil and gas and utilities sectors were only selected in this article.
The PRISMA flow diagram and guidelines were followed to search the existing literature. Finally, the
most common safety climate factors including, a) Management or Organizational Commitment towards
Safety; b) Safety Training; ¢c) Employees Involvement in Safety; d) Workers Safety Behavior; e) Safety
Communication; f) Safety Accountability and Justice and g) Supervisory Leadership, are discussed in
more details. These leading safety climate factors can be assessed through a safety climate assessment
tool which can be paper-based or electronic-based depending on the capability of organizations and
workers. Each safety climate factor will be supported by a number of questions in which respondents will
score on a Likert scale of five. The results of such assessment will help the organizations to develop
strategies to improve the perceptions of these factors by making short (~2 months), medium (~12 months)
or long (~24 months) term plans. For instance, an organization can exemplarily demonstrate the
management commitment towards safety by using a number of ideas including; i) Develop safety-related
policies, guidelines and procedures which are aligned with organizations that displayed best safety
performance; ii) Visit construction site by senior management and adopt appropriate safety behavior; iii)
Provide appropriate safety resources; iv) Participation of senior management in safety-related meetings;
v) Aim for zero accidents at construction sites. The main limitation of this research is that the common
safety climate factors are derived from the published literature only. For a more robust study, it is
necessary to validate the results through a questionnaire or interview. This appears a limitation of the
study, however, at the same time; this provides room for further research. The study considered a specific
period of time (1980 — 2019) assuming the fact that the terms safety culture and safety climate have
attracted the focus of many researchers due to the evolution of human factors in organizations
performance, but this does not mean that there could be no study prior to 1980 which focus on factors
related to safety culture and safety climate. Most of the studies which are considered in this research were
conducted in advanced countries, thus it could be difficult to conclude that the safety climate factors used
in these studies could be relevant to the construction in developing countries. The maturity level of the
construction industry is different in different countries. For instance, the construction industry in Oman is
not that advanced as of the UK. The UK construction industry is highly regulated through different
regulatory organizations and regulations such as Health and Safety Executive (HSE), Construction Design
and Management (CDM regulations) and Construction Skills Certification Scheme (CSCS). Construction
workers in these two countries will have a different interpretation and the importance of a specific safety
climate factor may be varied. Thus, it is important to validate the safety climate factors derived in this
research before they could be adopted in a specific country or region. The main challenge which is also
important and needs to be explored is how small construction organizations with limited resources will be
benefitted from the use of a safety climate approach to enhance their safety performance.
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