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Abstract

This study investigates the impact of safety culture on safety performance in
construction enterprises in Guangdong Province. A random sample of 10
construction enterprises in Guangdong Province was selected, and a total of
600 questionnaires were distributed. The data was analyzed using SPSS
software, and a SEM structural equation model was used to construct a
relationship model between safety culture, safety performance, and safety
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1. Introduction

1.1 Background of the Study

Construction is one of the most dangerous sectors in the world. It is reported thatin 2019, there
were 5,333 fatalities at work in the United States, of which 1,061 were in the building sector
(Labor Statistics, 2020). Likewise, in China's Guangdong Province, construction has been the
most frequently encountered industrial accidents (Sun & Zuo, 2023). Therefore, the
improvement of the safety performance has become the most important task of the
construction enterprises of Guangdong Province. Safety culture is a potential factor that has a
significant impact on safety performance. Safety culture refers to the common values, attitudes,
beliefs, and practices that affect the safety of an organization's employees (Zohar, 2010). Safety
culture has been widely recognized to have a significant impact on safety performance in a wide
range of sectors, including construction (Sun, 2022; Sun & Zuo, 2023). Previous studies have
focused on the relation between security culture and building safety performance. For instance,
Lee and Min (2021) have found that the South Korean building industry has a significant impact
on safety performance. Similarly, Ding et al. (2019) discovered that safety culture positively
affects safety performance in the Chinese construction industry. But most of them are in
developed countries, and the relationship between safety culture and safety performance in
China, especially in Guangdong Province, is very little. Therefore, this research is intended to
study the influence of safety culture on the safety performance of Guangdong Province. We
hope that the results of this research will be helpful to Guangdong Province's construction
enterprises in improving their safety culture and their safety performance, which will help to
reduce industrial accidents.

1.2 Statement of the Problem

Construction enterprises are known to be one of the most hazardous industries. The most
recent statistics show that construction has the highest accident rate in all sectors of China
(Chen et al,, 2019). The safety culture has been recognized as a necessary factor to influence
the safety performance of the building enterprises. However, the impact of safety culture on
safety performance remains unclear, and there is no agreement on the relationship between
safety culture and safety performance (Fang et al., 2019). The former researches mainly focus
on the impact of security culture on security performance from the angle of theory analysis and
case study. There is a lack of comprehensive and empirical research that can support the
findings (Ding et al., 2017). Furthermore, there are few studies on the impact of safety culture
on safety performance in Guangdong Province. Therefore, it is necessary to study the relation
between safety culture and safety performance in Guangdong Province.

1.3 Research Question

This research aims to study the impact of safety culture on Guangdong Province's construction
enterprises. In order to achieve this goal, the following research issues have been formulated:
(1)What is the relationship between safety culture and enterprise safety awareness?

(2)Is there a mediating role of safety climate between safety culture and enterprise safety
awareness?

(3)What is the relationship between safety culture and hidden risk management?

(4)Is there a mediating role of safety climate in safety culture and hidden risk management?
These questions are crucial to fill the gaps in the literature on the relationship between safety
culture and safety performance in Guangdong Province. The answers to these questions will
help us to understand the importance of safety culture in improving safety performance, and
help to develop effective security policies and practices in the building sector. Furthermore, the
results of this study may be helpful to the existing literature on the safety culture and safety
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performance, and to improve the understanding of the role of the security climate in mediating
the relation between the safety culture and safety performance.

1.4 Significance of the Study

Construction is regarded as one of the most dangerous sectors, with a high rate of accidents
and injuries. Safety is one of the main concerns of construction companies, since accidents not
only hurt workers, but also cause substantial financial losses to the firm. Therefore, it is
essential to understand the relation between safety culture and safety performance. The
purpose of this research is to study the impact of safety culture on Guangdong Province's
construction enterprises. The significance of this research is in several respects. First of all, it
is helpful to recognize the advantages and disadvantages of Guangdong Province's building
enterprises' security culture, which can be used to guide the development of appropriate
security measures. Secondly, the research will be helpful to develop an effective safety
management strategy for the building industry, which will help to reduce the number of
accidents and injuries. Moreover, the research may provide valuable insight into the relation
between the security culture and the security consciousness of the enterprise, and the hidden
risk management. Through examining the mediation effect of security climate, this research
will help to identify the factors which may increase or hinder the effectiveness of the security
culture. Last but not least, the research will have wider implications for the construction
industry outside Guangdong Province, as it will contribute to a better understanding of the
relationship between safety culture and safety performance. This is especially important in
view of the growing globalisation of the building sector, where cultural differences and
differences in security practices can significantly affect safety performance. All in all, the
research can contribute greatly to improve the safety performance of building industry and
provide guidance for the formulation of effective safety management strategies.

2. Literature Review

2.1 Safety Performance

2.1.1 Definition

The safety performance is a necessary part of a building company, and it is the actual outcome
of the work in the workplace (Zhang et al., 2018). According to Huang et al. (2019), safety
performance can be evaluated by measuring the frequency and severity of workplace
accidents, injuries, and fatalities. In recent years, however, the definition of safety performance
has been broadened to cover the application of safety policies and rules, the application of
individual protective equipment, and the promotion of a safety culture (Zhou et al,, 2020). A
number of studies have emphasized the importance of safety performance in building
companies. For instance, Huang et al. (2019) emphasized that safety performance is crucial to
improving the overall performance of a construction enterprise. Moreover, Zhou et al. (2020)
found that safety performance positively affects the reputation and financial performance of
construction enterprises. Overall, safety performance is a multidimensional construct that
includes both behavioral and organizational aspects, and its importance in ensuring the well-
being of workers and the success of construction enterprises cannot be overstated.

2.1.2 Previous studies

Safety culture has been a subject of numerous studies over the years, particularly in the
construction industry. The former research has probed into the relation of security culture with
security performance in different countries and areas, among them in China. In a study by Fang
et al. (2019), it was found that safety culture significantly influenced safety performance in the
Chinese construction industry. The research uses a questionnaire to gather information of 240
Chinese building firms, which shows that the security culture has a positive impact on the
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security performance. Similarly, Zhou et al. (2018) carried out a research on the relation of
security culture and security performance in Jiangsu Province. Based on a survey of 320
building firms, the research found that security culture had a positive impact on security
performance. A study by Aljohani et al. (2020) examined the relation between security culture
and security performance in the Saudi Arabian building sector. The research used a
questionnaire to gather information on 130 Saudi Arabia building firms, which revealed a
significant impact on security performance. Another study by Osei-Kyei and Chan (2019)
examined the impact of safety culture on safety performance in the construction industry in
Ghana. Based on a questionnaire survey of 110 building firms, the research found that the
security culture has a significantly positive effect on security performance. To sum up, past
research has demonstrated that the security culture affects the security of the building sector
in many countries and areas, such as China, Saudi Arabia and Ghana.

2.2 Safety Culture

2.2.1 Definition

Safety culture has been defined in various ways in the literature. According to the International
Atomic Energy Agency (IAEA) (2019), safety culture refers to "the product of individual and
group values, attitudes, perceptions, competencies, and patterns of behaviour that determine
the commitment to, and the style and proficiency of, an organization's health and safety
management.” Similarly, the Occupational Safety and Health Administration (OSHA) (2020)
defines safety culture as "the attitudes, beliefs, perceptions and values that employees share in
relation to safety in the workplace." In the construction industry, safety culture can be defined
as "the shared values, beliefs, and attitudes that shape the behavior of all individuals involved
in construction activities, from owners and designers to contractors and workers, towards the
prevention of accidents and injuries" (Chen et al., 2020). Another definition of safety culture in
the construction industry is provided by Kines et al. (2019), who describe it as "a set of
commonly held beliefs, attitudes, and behaviors regarding safety, which results in the
establishment of a safe work environment and safe work practices."

2.2.2 Previous Studies

A number of researches has been carried out to investigate the relation between security
culture and security performance in buildings. Chen et al. (2020) conducted a systematic
review and meta-analyses of 23 studies and found a positive correlation between safety culture
and safety performance. Similarly, Li et al. (2019) conducted a meta-analysis of 46 studies and
found that safety culture had a significant positive effect on safety performance. In a study
conducted by Taha et al. (2019), safety culture was found to have a significant impact on safety
performance in the construction industry in Egypt. Similarly, Zhang et al. (2021) found that
safety culture had a significant positive impact on safety performance in the Chinese
construction industry. In another study, Almohsen and Al Khalifa (2020) found that the Saudi
Arabian building sector had a strong impact on security performance. Additionally, Zhang et al.
(2020) found that there was a positive correlation between safety culture and safety
performance in China's building industry, which was partly mediated by security awareness
and security incentives. Generally speaking, prior research has shown that security culture is a
key indicator of building safety. A robust security culture can enhance security outcomes by
fostering a common sense of security and changing the behaviour of people in the direction of
safer behaviour.
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2.3 Safety Climate

2.3.1 Definition

Safety climate can be defined as the collective perception of security policies, processes,
practices, and values within their organization (Zohar, 1980). In high risk sectors like the
building sector, the safety environment is seen as a key element of the SMS (Lingard &
Rowlinson, 2015). The security atmosphere is different from the security culture in that it is a
more limited, more concrete structure, which reflects both the immediate workplace situation
and the employees' perception of their security responsibilities. The security climate is defined
as a set of attitudes, beliefs, perceptions, and behaviors that employees have towards safety at
the workplace, and it has been proposed to be a leading indicator of safety performance
(Hofmann & Stetzer, 1996). The security environment may be evaluated by means of surveys
and questionnaires, which describe how employees perceive and respond to a variety of
security matters, including adequate security education, access to security facilities,
communication and notification of security risks, leadership engagement and employee
participation in security decisions (Neal & Griffin, 2006). It has been shown that the security
environment affects security results in building companies (Hinz & Tracey, 2014) and that it is
regarded as a key moderator of the link between security culture and safety performance
(Zohar & Luria, 2005).

2.3.2 Previous studies

A number of researches have examined the relation of security climate to security performance
across different sectors, including building. One such study by Huang et al. (2018) examined
the impact of safety climate on safety performance in the construction industry in China. They
defined safety climate as "the shared perception of workers and management about the
importance of safety and the extent to which safety is practiced and valued within the
organization" (p. 37). Their research shows that the security climate affects the security of the
building companies significantly positively. Similarly, a study by Sun et al. (2019) explored the
relationship between safety climate and safety performance in the Chinese construction
industry. They defined safety climate as "the employees' perception of the organization's
policies, procedures, and practices that promote safety” (p. 149). Their research shows that the
security climate is positively related to the security of the building companies. Another study
by Mohamed et al. (2020) examined the role of safety climate as a moderator in the relationship
between safety culture and safety performance in the construction industry in Egypt. They
defined safety climate as "the shared attitudes, perceptions, and beliefs of workers and
management about safety within the organization" (p. 325). Their results show that the
security environment is conducive to a better understanding of security culture than to
security performance, which shows that an active security environment increases its impact
on security performance. All of these results indicate that the security climate plays a key role
in the relation of security culture and security performance. Positive security environments
can increase security performance by increasing the efficiency of a security culture in an
organisation.

2.4 Human Error Theory

It has been found that human error is one of the main contributors to accidents and accidents
in the building sector (Lingard & Rowlinson, 2015). The Swiss Cheese Model, or "human error”,
refers to an incident where a number of defences, or obstacles, are broken (Reason, 1990). The
obstacles are the organization's procedure, the security culture, the security atmosphere, the
personal and the technological aspects. Based on this research, it is suggested that the HMI may
be helpful to explain how the security culture and security environment affect the security
behavior of Guangdong Province. The security culture and the security atmosphere serve as an
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organization's defence, which can either prevent or permit the occurrence of human mistakes.
If the security culture and the security atmosphere are robust, they can serve as an efficient
barrier to avoid the occurrence of an accident or an accident. Conversely, a poor security
culture and a safe environment may lead to more than one obstacle after another, leading to
accidents and accidents (Lingard & Rowlinson, 2015). On the basis of the theory of human error
and the former research on the security culture and the security environment, we can deduce
the following hypotheses:

Hypothesis 1 suggests that there is a direct positive correlation between safety culture and safety
performance. This hypothesis is supported by previous studies that have found a positive
relationship between safety culture and safety performance in construction (Fan et al, 2019;
Huang et al, 2018).

Hypothesis 2 proposes a direct positive correlation between safety culture and safety climate.
Earlier studies have also confirmed this assumption, which suggests that the security culture
affects the security climate of the building firms (Zhou et al.,, 2019; Zhang et al., 2020).
Hypothesis 3 suggests a direct positive correlation between safety climate and safety performance.
This hypothesis is consistent with earlier studies that have found a positive relationship between
safety climate and safety performance in construction (Wu et al,, 2019; He et al., 2020).
Generally speaking, HMI offers a theoretic frame for understanding the complicated relations
among security culture, security atmosphere and security performance. These assumptions
may be used as guidance for the study's design and data analysis, which will eventually help to
develop efficient security measures and policies for building.

2.5 Grey Relational Theory

Grey Relational Theory (GRT) is a mathematical method that originated in China and is used to
analyze the relationships between different factors. It is a useful tool for evaluating the degree
of correlation between different variables and for making predictions based on historical data
(Wang etal., 2018). GRT has been applied in various fields such as economics, engineering, and
management to analyze complex systems. In the context of safety culture and safety
performance, GRT can be applied to analyse the relation among security culture, security
atmosphere and security performance. Through the application of GRT, it is possible for the
researchers to find out the critical elements which affect the security of building companies,
and to formulate their own security measures. One study conducted by Guo et al. (2020)
analysed the relation of security culture, security atmosphere and security performance of
Chinese building projects with GRT. It is found that there is a strong correlation between
security culture, security atmosphere and security performance, and security culture has the
most impact on security performance. These results are consistent with the assumption that
security culture is positively correlated with security performance (H1), security culture is
positively correlated with security atmosphere (H2). Another study by Li et al. (2019) used
GRT to analyse the relation of security culture, security atmosphere and security of China's rail
sector. Research shows that the security culture and the security atmosphere have an
important effect on the security performance, while the latter has more effect on the security
environment. The results also confirm the assumptions made in this paper. On the basis of the
above research, we can assume that the security culture of Guangdong Province has a positive
relationship with the security level (H 1), the security environment (H 2) and the security
atmosphere (H 3). The GRT method is useful for further analysis and validation of the
assumptions.

3. Research Methods
The paper adopts a positivist research approach that emphasizes drawing conclusions from a
scientific perspective based on experimentation and observation. It employs quantitative

34



1JSB Volume: 24, Issue: 1 Year: 2023 Page: 29-40

research as it uses data collection to draw conclusions and is an analytical study that examines
the effects of security culture on corporate safety performance. The purpose of this research is
to look at the relation of independence and dependency, and to explore the impact of security
culture on security climate, and finally on security performance. This study adopts the method
of deduction, and puts forward a series of research assumptions that need to be verified. The
research design utilizes a causality study within a conclusive research design to investigate the
impact of security culture on corporate security performance. Based on current studies, this
study examines the relation of security culture with company security performance by means
of structural equation modeling, questionnaire investigation, and data analysis. The security
climate was considered as an intermediate factor in the study of the potential mediation. The
former research of Yang Shijun (2013), Dong (2014), Griffin and Neale (2000), Wang et al.
(2021), and Chen (2021) validated the relationship between safety culture and safety
performance. Yang looked at the effects of security culture on the security performance of
Chinese, Pakistani, and African construction companies. Dong Xiaogang studied the influence
of construction security culture on security performance through the construction of two
structure equation models. Griffin and Neale verified the mediation role of the organization
environment to security performance, and Wang and Wang showed that the organization's
security environment had a positive influence on security performance. Mr. Chan stressed that
the security environment is decided by the security culture, which in turn influences the
security of the site. This research focuses on the influence of security culture on Guangdong
Province's building companies. In this paper, we use a positive method, which is to observe,
induce, deduce, verify, and evaluate. The study selected variables based on domestic and
international literature and made some innovations in the selection of indicators for research
variables through induction and summarization. To ensure an effective sample size, 10
construction enterprises were selected and 60 questionnaires were distributed to each
enterprise for a total of 600 questionnaires. The questionnaire survey was conducted
anonymously through different channels such as QQ, WeChat, and paper questionnaires. A total
of 453 valid questionnaires were obtained from real estate industries, affiliated industries, and
related suppliers, with an effective response rate of 75.5%.

4. Results and Discussion

4.1 Respondents

This section presents the descriptive statistics of sample characteristics for the study's 453
respondents. The respondents comprised 52.32% males and 47.68% females. In terms of age,
25.61% were aged 21-30, while 28.92% were aged 31-40, and 26.05% were aged 41-50. The
education level of the respondents was varied, with 41.06% having an undergraduate degree,
20.31% having a junior college degree, and 16.78% having a master's degree or above. Among
the respondents, 26.71% were entry-level employees, while 49.67% were grassroots
management. In terms of seniority, 41.06% of respondents had worked for 6-10 years, while
20.97% had worked for 11-20 years, and 18.76% had worked for 0-5 years.

4.2 Relationship between SC and ESA

Safety culture was taken as an independent variable in this research, and the safety
performance was considered as a dependency. The model was verified by structure equation
modeling and AMOS 17.0 software. The fit results and overall fit indicators showed that the
model and data fit well. However, two path coefficients did not reach significance, leading to
the revision of the model. One path was deleted, and the revised model (M1a) showed a very
small increase in the chi-square value. The fit results and overall fit indicators of the revised
model met the basic fit criteria and set standards. The path coefficients of safety awareness on
safety spirit culture, safety system culture, and safety material culture were all significant,
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while the path coefficient between safety awareness and safety behavior culture was not
significant. As a result, hypotheses H1a, H1lc, and Hle were supported, while hypothesis Hlg
was not supported.

Table 1 Model M1a Goodness-of-Fit Test Results

Index x2/df CFI TLI FI NFI RMSEA PNFI
Standard <3 >0.9 >0.9 >0.9 >0.9 <0.08 >0.05
Result 1.543 0.924 0.918 0.929 0.906 0.067 0.658

4.3 The Mediating Role of Safety Climate between SC and SAE

The results of this study show that all pathways between ISR and VSI are significantly different.
In addition, the path factors for ISR and intermediate VSE are significantly different, as are the
route factors for the SSSI and the different SSSI. Furthermore, the route factors of the security
spiritual culture, the security system culture and the security material culture have great
influence on the security consciousness. Therefore, the security environment partly mediates
the relation of security culture and security consciousness. These results support all
hypotheses in the H2 series. The table below summarizes the research hypotheses for the H2
series.

4.4 Relationship between SC and HRM

The results of this section show that one path coefficient did not reach significance, so the
model needed to be revised by deleting the path with the smallest C.R value. After deletion,
model M2a was obtained, which showed a very small increase in chi-square value, indicating
that the deletion was feasible. Model M2a met the basic fitting standards, and all causal paths
passed the test, leading to the establishment of hypotheses H1d, H1f, and H1h. However,
hypothesis H1b was not established. Therefore, it can be concluded that the M2a model is
established, and a summary table of research hypotheses for Safety Culture and Hidden Risk
Management is presented.

Table 2 Model M2a Causal Path Coefficients and Tests

Standardized P-value
Structural Path Coefficients SE CR (CR>2)
hidden risk management <-- safety system culture 0.322 0.116 4.369 Y
hidden risk management <-- safety material culture 0.413 0.133 3.977 Y
hidden risk management <-- safety behavior culture 0.427 0.129 4.807 Y

4.5 The Mediating Role of Safety Climate in SC and HRM

The Results of this section indicate that all paths between the dimensions of safety culture and
safety performance are significant. The path coefficients between safety culture dimensions
and the mediating variable safety climate, as well as between safety climate and safety
performance, are also significant. The path coefficients of safety culture dimensions on hidden
risk management are all significant. Therefore, hypotheses H3, H3a, and H3b are established.
The research hypothesis H3 is summarized in a table.

Table 3 Research Hypothesis Results (H3 Series)

Hypothesis Result

H3: There is a direct positive correlation between safety climate and safety performance. Supported
H3a: There is a direct positive correlation between safety climate and safety awareness. Supported
H3b: There is a direct positive correlation between safety climate and hidden risk management. Supported

4.6 Summary
The results show that Safety Culture is positively correlated with Enterprise Safety
Performance. The effects of Safety Culture on Safety Awareness and Hidden Risk Management
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are different. The influence of security material culture and security behaviour culture on
Hidden Risk Management is more significant than that of the security system. Conversely, the
influence of EHS culture on Safety Awareness is more significant than that of EHS. The Safety
Climate partly mediated Safety System Culture, Safety Material Culture, Safety Behavior
Culture, Safety Spirit Culture, Safety System Culture and Safety Awareness Safety Material
Culture. But it fully mediates Hidden Risk Management, Safety Behavior Culture and Safety
Spirit Culture by Safety Awareness.

5. Conclusion

In this paper, the author discuss the relationship of security culture with company's security
performance. The report concludes that the security culture has a positive effect on the security
performance and has a variable effect on the various aspects of security performance. The
security climate serves as an intermediary between the security culture and the company's
security performance, with different levels of mediation. The study suggests that all dimensions
of safety culture are important in improving safety performance, and offers implications for
enterprise security management. Enterprises should focus on promoting safety system culture
by establishing and improving safety management systems, and implementing national safety
laws, regulations, and industry standards. They should also invest in safety production
materials, such as safety equipment and facilities, personal safety protection, and safety
promotional materials. Enterprises should enhance employees' safety awareness and
continuously carry out hidden risk management work to improve their safety performance.
Hidden risk management should not be a mere formality but a consistent pattern with regular
safety inspections. In summary, the study concludes that enterprises can continuously improve
their safety performance through the construction of safety culture, with a focus on both
spiritual and material culture. It provides practical implications for enterprises to enhance
their safety management system, invest in safety production materials, and improve
employees' safety awareness and hidden risk management work.
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