<@ sustainability

Article

Developing a Culture of Safety for Sustainable Development
and Public Health in Manufacturing Companies—A Case Study

Patrycja Kabiesz 1*

check for
updates

Citation: Kabiesz, P,; Tutak, M.
Developing a Culture of Safety for
Sustainable Development and Public
Health in Manufacturing
Companies—A Case Study.
Sustainability 2024, 16, 7557. https://
doi.org/10.3390/5ul16177557

Academic Editors: Alessandro

Cavallo and Micol Bussolesi

Received: 29 July 2024
Revised: 26 August 2024
Accepted: 29 August 2024
Published: 31 August 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Magdalena Tutak *

Faculty of Organisation and Management, Silesian University of Technology, Roosevelta 26-8,
41-800 Zabrze, Poland

Faculty of Mining, Safety Engineering and Industrial Automation, Silesian University of Technology,
Akademicka 2, 44-100 Gliwice, Poland

Correspondence: patrycja.kabiesz@polsl.pl (PK.); magdalena.tutak@polsl.pl (M.T.)

Abstract: One of the most important values in human life is health and safety. This is reflected in
the Sustainable Development Goals (SDG3, SDG8), which were presented by the United Nations in
2015. These goals emphasize the importance of ensuring healthy lives, promoting well-being for all,
and fostering inclusive and sustainable economic growth through decent work and safe working
conditions. Taking into account the importance of issues related to safety, including occupational
safety and human health, research was carried out to examine the impact of the development of a
safety culture during employees” work on improving public health. In order to conduct the research,
a survey questionnaire was developed, consisting of 20 questions relating to 10 attributes of safety
culture. The research surveys were carried out among 363 employees in a production enterprise, and
an interview questionnaire was administered to 3 employees of the Occupational Health and Safety
Service of this enterprise. The results revealed that the enterprise’s employees rate the level of safety
culture very highly. Along with the improvement of working conditions in the enterprise, the level
of safety increases, the number of accidents at work decreases, and thus the protection of employee
health is higher. Therefore, a high level of safety culture is correlated with a high value attached
to the health and life of employees, and this, in turn, affects public health. Moreover, fostering a
strong safety culture aligns with the principles of sustainable development, contributing to long-term
societal well-being and aligning with global goals for responsible and ethical growth.

Keywords: safety culture; public health; manufacturing enterprise; accident at work; sustainable
development

1. Introduction

Health is one of the most important values in human life [1,2]. Its deficiency prevents
or significantly hinders the achievement of both individual and social plans and ambitions.
Good health is a crucial condition for socio-economic development, adaptability, and
coping with emerging challenges [3]. In recent years, there has been a significant increase
in activities related to health protection and promotion on a large scale, along with a whole
catalog of new challenges and threats in this area [4].

Civilization’s progress, including the advancement of knowledge, is associated with
the discovery of successive laws governing the surrounding world, which includes devel-
opments in medicine, psychology, and technology that allow the extension or preservation
of human life [5]. However, scientific and technological progress does not always lead to
an improvement in the quality of life and health of the population. This is often linked to
the deteriorating quality of air, water, and soil in many parts of the world [6-8].

Furthermore, civilization’s advancement has caused lifestyle changes that lead to
behaviors detrimental to health, particularly with the decrease in physical activity, changes
in eating habits, and the increased consumption of processed foods. Additionally, the

Sustainability 2024, 16, 7557. https:/ /doi.org/10.3390/su16177557

https:/ /www.mdpi.com/journal/sustainability


https://doi.org/10.3390/su16177557
https://doi.org/10.3390/su16177557
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-5920-7485
https://orcid.org/0000-0003-4781-8697
https://doi.org/10.3390/su16177557
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su16177557?type=check_update&version=1

Sustainability 2024, 16, 7557

20f17

fast-paced modern lifestyle and the need to adapt to constant changes result in an increased
number of stress-inducing stimuli. Therefore, effective methods are sought to manage
sustainable socio-economic development, ensuring an adequate standard of living for
present and future generations while balancing economic goals with social objectives
within natural limitations [9-12].

This approach represents a compromise between economic growth, societal enrich-
ment, and health protection because, according to the World Health Declaration, one of the
basic rights of every human being is the highest attainable standard of health [13].

Health is a state of complete physical, mental, and social well-being that should be
nurtured and protected [14,15]. Healthy individuals contribute to the socio-economic
development of the country and require fewer financial outlays for maintaining good
physical, mental, spiritual, and social conditions.

It is essential to pay special attention to the conditions in which people work, as they
spend a large part of their day there. The safety culture within a company plays a key role
in ensuring employee health [16]. As working conditions improve, workplace safety levels
increase—in other words, better working conditions lead to higher safety levels, greater
health protection for employees, and improved prevention of workplace accidents and
occupational diseases [17,18]. Developing a safety culture involves activities that aim to
protect employees’ health and ensure their well-being. Specifically, this means creating safe
and hygienic working conditions, which includes regularly conducting risk assessments,
implementing appropriate safety procedures, and educating employees on health and
safety rules. Employees must be aware of potential hazards in their work environment and
know how to respond appropriately in crisis situations [19].

A company’s safety culture should go beyond merely meeting minimum legal re-
quirements. It should also involve promoting a healthy lifestyle by organizing health
programs, such as regular preventive examinations, workshops on healthy eating, and
initiatives encouraging physical activity. Supporting employees’ mental health is equally
important; this can be achieved through access to psychological services and emotional
support programs.

The development of a safety culture is an ongoing process that demands continuous
commitment from both employers and their employees. Only with such commitment is
it possible to create a work environment where health and safety are prioritized, leading
to increased work efficiency, fewer accidents and occupational illnesses, and an overall
improvement in employees’ quality of life.

Given the significance of occupational safety culture in enhancing public health,
research was conducted to examine the impact of safety culture development on public
health improvement.

To carry out the research, a methodology was developed that included survey methods,
interview methods, and statistical analysis. The surveys and interviews were conducted in
a company within the food and beverage packaging industry. Interviews were conducted
with employees from the occupational health and safety department.

2. Literature Review

The concept of “safety culture” is polysemantic and lacks a clear, universally accepted
definition within the scientific community. As a result, there are numerous definitions and
interpretations of this term in the scientific literature. To better organize the understanding
of safety culture and to identify the key features that highlight its uniqueness, we conducted
an analysis of safety culture from a structural perspective by examining the components of
various definitions proposed by authors over the last 30 years. Table 1 presents a selection
of these definitions, including the author, the content of the definition, and the semantic
characteristics associated with it.
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Table 1. Review of the definition of safety culture.

No. Author (Year of Source) Definition Semantic Characteristic

1 Uttal, 1983 [20] Shared values and beliefs that interact with an - Behavioral patterns;
organization’s structures and control systems to produce - Values;
behavioral norms. - Norms, attitudes, and roles.

2 Schein, 1985 [21] A pattern of shared basic assumptions that the group - Behavioral patterns.
learned as it solved its problems of external adaptation
and internal integration, that has worked well enough to
be considered valid and, therefore, to be taught to new
members as the correct way you perceive, think, and feel
in relation to those problems.

3 Turner et al., 1989 [22] A set of beliefs, norms, attitudes, roles, and social and - Norms, attitudes, and roles;
technical practices that are concerned with minimizing the - Minimizing the exposure of
exposure of employees, managers, customers, and employees to harm.
members of the public to conditions considered
dangerous or injurious.

4 International Atomic Energy That assembly of characteristics and attitudes in - Norms, attitudes, and roles.

Authority (IAEA), 1991 [23] organizations and individuals which establishes that, as - Safety management.
an overriding priority, nuclear plant safety issues receive
the attention warranted by their significance.

5 Pidgeon, 1991 [24] A set of beliefs, norms, attitudes, roles, and social and - Norms, attitudes, and roles;
technical practices that are concerned with minimizing the - Minimizing worker
exposure of employees, managers, customers, and exposure.
members of the public to conditions considered
dangerous or injurious.

6 Cox and Cox, 1991 [25] Safety culture reflects the attitudes, beliefs, perceptions, - Norms, attitudes, and roles;
and values that employees share in relation to safety. - Safety management.

7 Confederation of British The ideas and beliefs that all members of the organization - Activities that protect life

Industry (CBI), 1991 [26] share about risk, accidents, and ill health. and health.
8 Advisory Committee on the The safety culture of an organization is the product of - Values;
Safety of Nuclear Installations individual and group values, attitudes, perceptions, - Behavioral patterns;
(ACSNI), 1993 [27] competencies, and patterns of behavior that determine the - Safety management;
commitment to, and the style and proficiency of, an - Norms, attitudes, and roles.
organization’s health and safety management.
Organizations with a positive safety culture are
characterized by communications founded on mutual
trust, by shared perceptions of the importance of safety
and by confidence in the efficacy of preventive measures.

9 Health and Safety A set of individual and group values, attitudes, - Values;

Commission, 1993 [27] competencies, and behavior patterns that determine the - Behavioral patterns;
organization’s health and safety policies and programs. - Safety management.

10  Ostrom et al., 1993 [28] The concept that the organization’s beliefs and attitudes, - Values;
manifested in actions, policies, and procedures, affectits - Behavioral patterns;
safety performance. - Safety management.

11 Geller, 1994 [29] In a total safety culture (TSC), everyone feels responsible - Behavioral patterns;
for safety and pursues it on a daily basis. - Responsibility.

12 Berends, 1996 [30] The collective mental programming towards safety of a - Safety management.
group of organization members.

13 Lee, 1996 [31] The safety culture of an organization is the product of - Values;

individual and group values, attitudes, perceptions,
competencies, and patterns of behavior that determine the
commitment to, and the style and proficiency of, and
organization’s health and safety management.

- Behavioral patterns;

- Norms, attitudes, and roles;
- Activities that protect life
and health.
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No. Author (Year of Source) Definition Semantic Characteristic

14  Studenski, 2000 [32] A set of psychological, social, and organizational factors - Psychological, social, and
activating or supporting activities that protect life and organizational factors;
health both at work and non-professional activities. - Activities that protect life

and health.

15 International Maritime A safety culture can be defined as a culture in which there - Reduce risks.

Organisation (IMO), 2003 [33]  is considerable informed endeavor to reduce risks to the
individual, ships and the marine environment to a level
that is as low as is reasonably practicable.

16  Mearns et al., 2003 [34] Safety culture forms the environment within which - Behavioral patterns;
individual safety attitudes develop and persist and safety - Safety management.
behaviors are promoted.

17  Von Thaden and Gibbons, Safety culture is defined as the enduring value and - Values;

2008 [35] prioritization of worker and public safety by each member - Behavioral patterns.
of each group and in every level of an organization.

18  Butler, 2016 [36] Establishing exceptional organizational safety culture is - Values;
vital, as it directly affects performance and profit. - Efficiency (profit).

A comparative analysis of the semantic features of individual definitions, presented in
the graph in Figure 1, revealed the dominant attributes of the concept of “safety culture.”
These attributes primarily include patterns of behavior, norms, attitudes, roles, safety
management, values, and activities that protect life and health.

Behavior patterns

9
Efficiency (profit) 3 Norms, attitudes, roles
6
5
4
Responsibility 3 Values
2
1
0

Psychological, social and

. Satety management
organizational factors y J

Activities that protect life

Reduce risks and health

Minimising worker
exposure

Figure 1. The attributes of “safety culture” concept.

The comprehensive interpretation of the definitions, along with certain features de-
scribed by the authors as crucial in creating a safety culture, overlap. Therefore, safety
culture represents the patterns of behavior of a given community towards threats and
safety, as well as the values, attitudes, and norms considered important in this context. A
high level of safety culture is associated with a strong emphasis on human health and life.
In a company, the level of safety culture is linked to employees’ greater concern for their
own health and safety, resulting in fewer accidents and occupational diseases. Additionally,
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shaping the desired safety culture must be a continuous process because real cultural
change is challenging and requires time [37].

3. Materials and Methods

The research was conducted in 2023 in a Polish enterprise producing disposable
packaging that comes into direct contact with food products. This enterprise employed
more than 800 people and was founded in 2016.

In the first stage of the research, a quantitative method was employed, using a ques-
tionnaire as a research tool. The questionnaire was developed based on two existing tools:
the Agency for Healthcare Research and Quality (2011) [38] and Cox and Cheyne [39].
To achieve the research objective, these two questionnaires were merged into one, with
redundant and irrelevant questions removed, similar questions combined, and some ques-
tions modified to fit the context of the enterprise where the research was conducted. The
questionnaire was then presented to an independent Occupational Health and Safety (OHS)
service employee for verification and validation. The enterprise was subsequently con-
tacted, informed about the study, and asked for feedback on the questionnaire. Some
questions were slightly adjusted to ensure better understanding by the respondents. The
primary purpose of the survey was to provide an up-to-date assessment of the level of
safety culture in the enterprise.

The first set of questions in the questionnaire concerned demographic data, including
the type of work performed (administration, production worker, leader, manager, mainte-
nance), gender (woman, man), years of experience (0-3, 4-6, 7 or more), age (18-29, 30-39,
40-49, 50-59, 60 or more), education (primary, vocational, high school, bachelor’s/master’s
or above), and involvement in an accident in the last 6 years (yes, no). Respondents were
then asked to express their opinion on 20 statements by selecting an answer from 5 options
ranging from strongly disagree (1 point) to strongly agree (5 points). These statements
represented 10 attributes of safety culture: (1) behavioral patterns; (2) norms, attitudes, and
roles; (3) values; (4) safety management; (5) activities that protect life and health; (6) mini-
mizing workers’ exposure; (7) risk reduction; (8) psychological, social, and organizational
factors; (9) responsibility; (10) efficiency (profit). Each of these statements was carefully
developed based on the components included in the existing questionnaires that formed
the basis of our study.

During a company-wide meeting with the director, employees were informed about
the study and invited to participate by completing the survey. The questionnaire was
made available to all employees in paper form, and completed questionnaires were then
placed in a ballot box. The meeting was attended by 683 employees, of whom 363 agreed to
participate in the study. However, 56 questionnaires were rejected for formal reasons, such
as being incomplete or missing responses. Therefore, 307 questionnaires were included in
the survey, all of which were correctly completed by company employees.

In the second stage of the research, a qualitative method was used, employing an
interview questionnaire as the research tool. Three employees from the OHS service
participated in the study. The research focused on the development of safety culture in the
enterprise over a six-year period (2018-2022). It is worth noting that, although the interview
was conducted simultaneously with three employees, its structure and purpose differed
from a traditional focus group discussion. Unlike a focus group, where the main goal is
to encourage interactive exchange of views and generate new ideas based on participants’
shared experiences, our meeting was more formal. It was designed as a structured interview
with a set of pre-prepared questions aiming to collect specific, structured data.

While participants were free to share their observations and thoughts, the interview
was primarily focused on obtaining answers to specific questions about the development of
safety culture, corrective and preventive measures, and the analysis of workplace accident
causes. This approach allowed for the collection of data suitable for qualitative analysis,
providing a foundation for further conclusions.

The main purpose of the interview was to obtain information on the following aspects:
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—  The development of safety culture over six years, including actions implemented to
improve safety culture.

- Workplace accidents (number and types of accidents, including accident registers,
causes of accidents, and corrective and preventive measures).

—  Identification of occupational diseases.

During the meeting, employee records related to accidents, as well as other documents
related to safety, were presented in accordance with data protection principles. In particular,
the following principles were observed: the principle of data minimization, which involved
limiting the scope of the information presented to only what was necessary for the purposes
of analysis, and the principle of confidentiality, whereby all personal data were properly
anonymized to protect employees’ privacy.

The presentation of this documentation not only allowed for the necessary information
on the company’s development and its safety culture to be obtained, but also qualified as
a method of document analysis, which is a key aspect of the qualitative data collection
methods used. This analysis provided valuable insights for better understanding the issues
under study. The meeting lasted approximately two hours.

4. Results
4.1. Questionnaire Survey

As mentioned earlier, a total of 307 valid questionnaires were included in the study.
Table 2 shows the demographic data of the respondents.

Table 2. Demographic data of respondents.

Demographic Factor

Demographic Relationships

Department Administration Production worker Leader Manager Maintenance
P 49 (16%) 160 (52%) 19 (6%) 18 (6%) 61 (20%)
Gend Man Woman
ender 162 (53%) 145 (47%)
Age 18-29 30-39 40-49 50-59 60 and more
& 52 (17%) 101 (33%) 87 (28) 31 (10%) 36 (12%)
Professional experience 0-3 46 7and more
166 (54%) 96 (31%) 45 (15%)
Ed on level Primary education ~ Vocational education High School Bachelor/Master and above
ucation leve 9 (3%) 136 (44%) 47 (15%) 115 (38%)
Accident experience in the Yes No
last 6 years 17 (6%) 290 (94%)

The presented demographic data clearly demonstrate that the respondents represent
different demographic groups in terms of job type, gender, age, professional experience, and
level of education. This diversity enhances the credibility of the data gathered through the
questionnaire. In the analyzed enterprise, 6% of respondents reported having experienced a
workplace accident in the last six years. Table 3 presents the results for the ten components
of safety culture dimensions in the analyzed manufacturing enterprise. The values in the
table are presented as percentages to better illustrate the findings.

In the enterprise under review, the average safety culture score out of 5 was 4.59, which
indicates a very high level, although there is still room for improvement. The component
for psychological, social, and organizational factors received the highest score among
respondents, with an average of 4.96. This suggests that both management and employees
place significant importance on occupational safety training. Such training raises awareness
of workplace safety and influences employees’ attitudes, which ultimately contributes to
building a robust safety culture in the enterprise [40,41]. With an increased awareness
of safety culture, employees are more committed to creating a safe work environment,
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understanding that it directly impacts the efficiency of the enterprise as well as their own
health and safety [11,42].

Table 3. Assessment of safety culture components.

Percentage Distribution of Answers [%]

Components 1 Point 2 Points 3 Points 4 Points 5 Points Average
Behavior patterns 0 0 4 28 68 4.64
Norms, attitudes, and roles 0 0 15 22 63 4.49
Values 0 1 1 11 87 4.84
Safety management 0 0 0 6 94 4.94
Activities that protect life and health 0 4 12 19 65 4.45
Minimizing worker exposure 0 1 6 24 69 4.61
Reduce risk 0 0 17 33 50 4.34
Psychological, social, and organizational factors 0 0 0 4 96 4.96
Responsibility 0 1 30 5 64 4.34
Efficiency (profit) 0 1 21 25 53 431
Overall score 4.59

The safety management component ranked second with an average score of 4.94, indi-
cating that it is very well-developed within the company. This is evident in the respondents’
feedback, which highlights that management prioritizes employee safety over productivity,
a crucial characteristic of a safe workplace [43].

The values component ranked third with an average score of 4.84. The knowledge and
adherence to safety protocols by employees have a positive impact on the development of
the safety management system [44].

The behavior patterns component (average score 4.64) and minimizing worker expo-
sure (average score 4.61) ranked fourth and fifth, respectively. It is worth noting that the
statement “At work, all employees treat each other with respect” received a very high score,
indicating a strong sense of mutual respect among employees. The enterprise encourages
open and effective communication between management and staff. While workstations are
generally well-designed, there is room for improvement to enhance ergonomics, as working
in uncomfortable positions can lead to the overloading of joints, muscles, and tendons [45].
One of the most common work-related health issues is Work-Related Musculoskeletal Dis-
orders (WMSDs) [46]. The early symptoms of WMSDs typically include pain that subsides
after work. However, years of neglect can result in permanent musculoskeletal damage,
leading to chronic conditions and injuries that limit functional abilities and may contribute
to disability [47].

The components for norms, attitudes, roles (average score 4.49), and activities that
protect life and health (average score 4.45) were ranked sixth and seventh, respectively.
Employees positively noted the strict adherence to safety regulations, the appropriate
staffing levels, and additional breaks during heavy and strenuous work, which positively
impact work quality and employee comfort [48].

The last three components were reducing risk (average score 4.34), responsibility
(average score 4.34), and efficiency (profit) (average score 4.31). The company should focus
on improving employees’ understanding of occupational risk, which refers to the likelihood
of adverse events related to work, particularly the potential health impacts resulting from
occupational hazards in the workplace environment [49].

4.2. Questionnaire Interview

As mentioned earlier, the enterprise was established in 2016, making it a relatively new
plant with a well-developed and modern machine park. In 2017, the enterprise was still in
the process of implementing new technologies and hiring employees, and safety measures
were somewhat overlooked. It was only in 2018 that the development of a safety culture in
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the enterprise began to take shape, with the following solutions being implemented over
the years:

Quality Management System according to ISO 9001:2015 [50], Environmental Man-
agement System according to ISO 14001:2015 [51], and OHS Management System
according to ISO 45001:2018 [52].

Near-Miss Reporting: Encouraging employees to identify and report incidents without
injuries.

The Kaizen System: Involving all employees at every management level in the contin-
uous search for ideas to improve all areas of the organization.

The 55 System: Implementing simple techniques and methods aimed at establishing
and maintaining high-quality workstations. This system also introduces order in
common areas used by all employees, focuses on reducing waste during work, and
enhances safety and comfort.

Good Change Meetings: Quarterly meetings between the employer and all employees
to discuss significant changes in the plant.

Daily Managerial-Level Meetings: These involve morning meetings led by the Pro-
duction Manager, with representatives of employees, leaders, quality control staff,
maintenance teams, warehouse staff, and the OHS Service. The meetings cover current
issues, proposals for improving safety, near-miss incidents, and solutions to eliminate
hazards and associated risks.

Director-Level Meetings: These are daily meetings between the Production Director
and department managers (including Production, Quality, Maintenance, Logistics, and
OHS Services). The same issues discussed at the managerial meetings are addressed,
with decisions made on how to eliminate hazards and near-miss risks. Additionally,
twice a week (on Tuesdays and Thursdays), all participants of the meeting inspect the
production hall, warehouses, and external areas of the plant to assess safety conditions.
Weekly Meetings with the Production Manager: Held every Wednesday with all em-
ployees, these meetings discuss the causes and consequences of workplace accidents.
Short training sessions are also conducted on new instructions, procedures, forms, and
standards, and employees are informed about corrective actions taken after near-miss
incidents. Basic health and safety rules are reiterated, and mistakes made during
routine tasks are reviewed.

Safety Steering Committee: Monthly meetings with a group of employee representa-
tives, during which OHS indicators are presented (e.g., number of workplace accidents
and near-misses). Good practices recently implemented in various production areas
are also discussed.

The Health and Safety Committee: A quarterly meeting where the committee reviews
working conditions, assesses the OHS status, gives feedback on the measures taken
by the employer to prevent accidents and occupational diseases, and proposes im-
provements to working conditions. Minutes are prepared after each meeting, and the
committee’s conclusions are presented to the Production Director in writing.

Safety Leadership Audit: A weekly safety audit conducted across the entire facility
by employees according to an annual schedule. The auditor uses a software tool
(IAudytor 5.0) on a tablet to document non-conformities with photos and descriptions.
The auditor inspects all areas of the plant, allowing them to identify non-compliances
more effectively. The software automatically generates a report, which is sent to
managers and OHS Services, enabling quick responses and corrective actions. At
the end of each month, a summary of all reports is prepared, non-conformities are
analyzed, and corrective actions are verified.

Safety Day: Organized annually in April to mark Safety Day on April 28. Training
sessions are held for all employees, focusing on safety and health, and supporting the
development of a safety culture.

“Five Minutes for Safety”: A safety campaign for all employees to improve occu-
pational safety, increase awareness of risky behavior, and take actions to minimize
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workplace accidents. Once a week, employees answer a few safety-related questions
before starting their duties. The questions change each week, and if there are doubts
or knowledge gaps, managers conduct immediate training sessions after the survey.
—  Annual Evacuation Drill on Each Work Shift: A special exercise that helps improve
emergency evacuation procedures in the event of a fire or other emergencies.

Subsequently, an analysis of the accident documentation was carried out. Figure 2
presents the research results, showing the percentage of accidents relative to the number of
employees for each analyzed year. Between 2017 and 2022, 85 accidents occurred in the
plant, none of which were serious, fatal, or collective. Most incidents were minor accidents
that did not result in more than 14 days of work incapacity (85% of accidents). The majority
of accidents (46%) did not lead to any work incapacity at all.

5.4%

5.1%

2.6%

1.9%
1.3%
0.8%

2017 2018 2019 2020 2021 2022

Figure 2. Percentage of the number of accidents to the number of employees.

The analysis showed that employees with shorter work experience were more likely to
suffer workplace accidents compared to those with longer experience. This was mainly due
to a lack of appropriate knowledge, experience, and the tendency to engage in risky and
irresponsible actions (Figure 3). The majority of workplace accident victims had at most
one year of experience at the site where the accident occurred, and over 80% of victims had
no more than three years of work experience. This suggests that the factors contributing to
these incidents include a very short period of experience in the workplace, limited practice
in performing professional activities, and incomplete knowledge of the work environment.
The lowest percentage of injured individuals were those with the longest work experience,
which is equal to six years or more.

The analysis of existing data revealed that, unfortunately, the majority of workplace
accidents were still caused by employees themselves. The most common causes of injury
were improper behavior (33%) and failure to use protective equipment (20%). This issue
was often linked to undisciplined behavior and employees rushing to complete their tasks.
Another significant cause of workplace accidents was inappropriate, arbitrary behavior
(12%). This is associated with a careless approach to equipment handling and delays in
adhering to safety regulations. Employees frequently underestimated the importance of
health and safety guidelines (law regulations).
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60%
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Figure 3. Accident victims at work by length of service between 2017 and 2022.

Figure 4 presents the main causes of workplace accidents in the analyzed enterprise
over the six-year period.

Improper state of Other Improper behavior

material activity; 4% reasons; 10% of the employee;
33%

Improper
organization of
the workplace; 6%

Improper
organization ot
work; 7%

Improper
psychophysical
conditionof the

employee; 8%

Inappropriate
arbitrary behavior of
an employee; 12%

Not using protective
equipment; 20%

Figure 4. Causes of accidents at work.

Statistics show that all workplace accidents in the analyzed enterprise resulted in only
minor wounds and injuries (Figure 5). Approximately 90% of injured workers sustained
limb injuries, with 58% involving upper limbs and 30% involving lower limbs.

A detailed analysis revealed that the most common activity being performed by the
victim at the time of the accident was operating machinery (28%). It is worth noting that the
production halls are densely populated with a large variety of machinery and equipment.
The second most common activity was working with hand tools (24%). Figure 6 shows the
activities performed by the victims at the time of the accidents.



Sustainability 2024, 16, 7557

11 of 17

Other parts of the
body; 2%

The neck with the
cervical spine; 4%

Lower limbs; 30%

Upper limbs; 58%

Figure 5. Location of the injury.

Moving around; Other
4% f activities; 2%
Manual h;ansport; i . Operating
26% i Y machinery; 28%
Driving/driving means Working with
i hand tools; 24%
of transport/operating 7
machines and other
equipment; 16%

Figure 6. Activities performed by the victim at the time of the accident.

In discussions with the OHS Service employees of the analyzed enterprise during the
preparation of this research, the importance of qualified employees and their competencies
to the entire production cycle was frequently highlighted. No occupational diseases were
identified in the analyzed enterprise.

The research conducted in the enterprise indicated that employees who rated the
safety culture very highly experienced fewer workplace accidents compared to those who
rated it lower. Figure 7 shows the results of this analysis.

When considering the components of safety culture, psychological, social, and or-
ganizational factors received the highest ratings from respondents. This suggests that
management should prioritize the development of safety training within the enterprise.
Additionally, management should implement strategies to reduce high workloads and the
associated adverse health effects. Such measures are essential to improving the overall
level of safety culture in the organization.

Moreover, workers who are men reported more workplace accidents than workers
who are women. These differences may stem from the varying types of tasks typically
performed by each gender. Men are more likely to engage in riskier jobs than women,
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which might contribute to their higher involvement in accidents, including those caused by
improper behavior (33%).
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Figure 7. The number of accidents at work and the assessment of the level of safety culture.

The research also showed that older workers with longer work experience reported
fewer accidents in the past six years compared to younger workers. This highlights the
importance of providing more training to younger employees to help them become familiar
with plant safety rules and develop safe work habits [53,54]. The results also indicated
a significant relationship between the number of workplace accidents over the last six
years and the level of safety culture. The higher the safety culture level, the lower the
number of accidents in the enterprise. This insight should be leveraged to strengthen safety
culture across manufacturing companies in various industries and to raise safety awareness
among employees.

Furthermore, research conducted through interview questionnaires confirmed that on-
going employee training plays a crucial role in shaping the level of safety culture (Table 4).
In 2018, the analyzed enterprise began implementing solutions to improve safety cul-
ture, focusing largely on safety education and open, transparent communication between
employees. Employee involvement also emerged as a key factor, as maintaining safety
standards should be considered as important as achieving economic outcomes. The en-
terprise employs a participatory management style to engage employees in cultivating a
safety-oriented atmosphere. Additionally, motivating and reinforcing safe behaviors by
rewarding employees for actions that enhance safety was identified as an important aspect.

After the first safety culture improvements were implemented in 2019, a noticeable
decrease in workplace accidents occurred despite a significant increase in the number of
employees. The most common causes of accidents in the enterprise include improper
employee behavior and failure to use protective equipment. However, a decline in these
factors has been observed since 2019. In the analyzed enterprise, the impact of safety
culture development and the effectiveness of the implemented solutions on the number
and causes of workplace accidents are clearly visible.

Shaping a high level of safety culture is crucial as it directly affects employees’ health.
It impacts not only their physical health (the proper functioning of the body) but also their
social health (the ability to maintain appropriate relationships and perform social roles)
and spiritual health (related to faith and religious practices). The need to improve safety
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culture also stems from the fact that health is a social resource, as it underpins economic
development. A healthy society is capable of producing and multiplying material goods,
fostering growth, and achieving a satisfactory standard of living. In this context, health is a
means of achieving a higher quality of life, reflected in effective and productive functioning
into old age, high professional productivity, and life satisfaction. Consequently, the level of
safety culture in enterprises directly impacts public health.

Table 4. Number of accidents at work and their causes.

Causes of Accidents at Work 2017 2018 2019 2020 2021 2022
Improper conduct by the employee 8 7 5 3 3 2
Improper state of material activity 0 0 1 0 0
Improper organization of work 1 0 3 1 1 0
Improper organization of the workplace 1 0 1 1 0 2
Not using protective equipment 4 6 3 2 1 1
Inappropriate arbitrary behavior by an employee 2 3 2 2 1 0
Improper psychophysical condition by the employee 0 1 2 3 0 1
Other reasons 0 1 2 2 3 1

5. Discussion

When comparing our research results with other studies conducted in similar fields,
we note several key similarities and differences.

For instance, studies by Fernandez-Muiiiz et al. [55], Martinez-Coércoles et al. [56], and
Thompson et al. [57] in the industrial sector also indicated a strong relationship between a
well-developed safety culture and a reduced number of workplace accidents. The authors
emphasized that management commitment and appropriate training are key factors in
building an effective safety culture. Therefore, it can be concluded that our findings align
with international observations, confirming the universality of effective safety management
principles.

Similarly, research conducted by Okonkwo and Wium [58] in South Africa within the
construction sector showed that factors such as safety leadership and employee health
programs significantly reduce accident risks and improve employee health. Their study
also highlighted the need for continuous education and raising employee awareness about
workplace safety. These findings support our conclusions regarding the importance of
safety management components and values in assessing safety culture.

However, research by Griffin and Curcuruto [59] suggests that while a developed
safety culture is important, its effectiveness may be limited by external factors such as
economic pressures or insufficient resources to implement proper safety procedures. This
indicates that a company’s economic and operational context plays a crucial role in deter-
mining the effectiveness of safety culture implementation.

Another interesting study by Wu et al. [60] in Taiwan’s electronics manufacturing
sector found that regular safety audits and accident reporting systems are key elements in
reducing workplace accidents. Their results highlight the importance of transparency and
accountability in maintaining a high level of safety culture.

Furthermore, research by Klajko et al. [61] suggests that psychological support for em-
ployees and health programs contribute to higher job satisfaction and improved employee
health. These findings are consistent with our research, which emphasizes the significance
of psychological support and health-promoting programs in building a strong safety culture.
Regular training, access to psychological consultations, and initiatives promoting healthy
living, such as workshops on nutrition and physical activity, can significantly enhance
employees’ well-being and efficiency, leading to fewer accidents and occupational diseases.
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Similarly, studies by Vinodkumar and Bhasi [62] in construction companies showed
that safety leadership and employee health programs are key in reducing accident risks
and improving health. Their research also underlined the need for continuous education
and raising employee awareness about workplace safety. These findings align with our
conclusions regarding the importance of safety management components and values in
assessing safety culture.

However, research by Michael et al. [63] in American factories indicates that although
a developed safety culture is important, its effectiveness can be limited by external factors
such as economic pressures or a lack of resources for implementing proper safety proce-
dures. This suggests that a company’s economic and operational context may play a key
role in the success of safety culture initiatives.

Drawing these conclusions together, it can be said that effective safety management
requires a holistic approach, considering both internal aspects such as culture and education,
and external factors like economic support and resources. Our research findings are
consistent with international observations, confirming the universality of effective safety
management principles across various industrial contexts.

6. Conclusions

Employee health and safety are key factors that directly impact socio-economic devel-
opment and overall quality of life. In the context of manufacturing enterprises, cultivating
a strong safety culture not only enhances work efficiency but also improves public health
by reducing the number of occupational accidents and diseases.

Taking into account the importance of this topic, research was conducted to exam-
ine the impact of the development of safety culture on public health in manufacturing
enterprises.

The research findings are as follows:

e  The company’s employees rate the level of safety culture highly, reflected in an average
score of 4.59 out of 5.

e  The highest scores were given to components such as “psychological, social, and
organizational factors” (4.96), “safety management” (4.94), and “values” (4.84), high-
lighting the importance of training and management involvement.

e  Ahigh level of safety culture correlates with fewer workplace accidents and improved
overall employee health.

e Increased awareness of occupational safety and employee engagement in safety activi-
ties contribute to a safer working environment.

Enterprises should invest in ongoing occupational safety training and develop health
and psychological support programs for employees. Management should actively promote
safety culture to help reduce workplace accidents and diseases, improving public health.
Regular safety audits and transparency in accident reporting are key to maintaining a high
level of safety culture.

The research was conducted in a single manufacturing company, which may limit
the generalizability of the results to other industrial sectors. Additionally, questionnaires
and interviews may not fully capture all aspects of safety culture, and responses may
be subjective.

Future research should cover various industrial sectors and countries to compare
results and identify universal factors influencing safety culture. It would also be beneficial
to analyze the impact of specific health and psychological programs on employee safety
and health. Long-term studies on the effects of safety culture development on public health
and enterprise efficiency could provide valuable insights for further policy and practice
development in this field.

Developing a safety culture in manufacturing enterprises is not only about regulatory
compliance but, more importantly, an investment in employee health and well-being, which
has a direct impact on public health and socio-economic development.
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