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Abstract

With lessons from the major industrial disasters, we’ve learned that organiza-
tional change (OC) is one of the causes of disasters. The purpose of this study
is to investigate the impact of different OCs on the implementation of the
Occupational Health and Safety Management Systems (OH&SMS), and gain
deeper insights into the safety competency requirements of the leadership
personnel. Fifteen professional occupational safety and health (OSH) manag-
ers were invited to perform the impact evaluation through questionnaire. The
impact levels of eight types of OCs on the implementation of thirty-two
clauses in the ISO 45001 OH&SMS were evaluated. The Kruskal-Wallis test
was used to analyze the difference of the impact of OCs on the implementa-
tion of the clauses. The Mann-Whitney U test was used to compare the im-
pact level of leadership personnel changes for the companies with different
duration of implementing OH&SMS. This study showed that the impact level
of the OC on the implementation of OH&SMS varies with the types of OC
and the implementation years of the ISO 45001 OH&SMS. Most of the claus-
es with the top five impact levels for leadership personnel change were clauses
5 (Leadership and worker participation), 6 (planning), 8 (operation) and 9
(Performance evaluation). For companies that have implemented the OH&SMS
for a longer time (>10 years), the impact level of leadership personnel change
was significantly higher on the implementation of clause 6.1.3 (p = 0.015) for
top management, 5.1 (r = 0.008) for OSH manager, and 6.1.4 (r = 0.046) for
Department manager. When replacing three major OSH leaders, the compa-
ny must ensure that they meet the requirements of the key clauses. In order to
ensure the achievement of the goal of disaster prevention, it should be con-
firmed that the safety management does not vary from person to person or
affect the organization’s safety culture when OC is initiated.
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1. Introduction

Facing rapidly changing world, companies often make changes to equipment,
processes or organization in order to improve the efficiency of organizational
operations. If the related hazards are not well controlled in the workplace, in-
dustrial disasters may occur. Organizational changes such as reducing staffing
levels, using contractors or outsourcing, merging departments, or changes to
roles and responsibilities are usually not analyzed and controlled as thoroughly
as plant or process changes [1]. Even subtle changes to organizations can have
significant impacts on the management of hazards. One of the major disasters
related to organizational change (OC) is the Bhopal disaster in India [2]. One of
the causes for the incident was that the positions of the experienced staffs were
replaced by employees who had not received adequate training in operating a
methyl isocyanate plant. Neglected necessary measures including risk awareness,
education and training, contingency drills and maintenance activities resulted in
tragedy. There were 65 errors which were the result of management failures [3].
The Castleford storage tank explosion happened in the UK was also related to
OC [2]. The organization structure changed from a linear structure to a matrix
in which the role of plant manager was eliminated. Instead, the plant was man-
aged through coordination of senior operatives who were appointed to act as
team leaders. Due to overload, the area manager didn’t have enough time and
attention to process safety issues, which resulted in severe damage [2] [4]. Both
catastrophic accidents show the importance of organizational change manage-
ment.

Regarding the organizational change management, the CCPS (Center for Chem-
ical Process Safety) in the United States had published organizational change
management guidelines [2]. The California’s process safety management regula-
tions 5189.1 [5] came into force in 2018, which stipulates that refineries must
apply more effective methods to prevent major disasters. The HSE (Health and
Safety Executive) in UK provided management standards of organizational change,
which pointed out the organization should provide employees with timely infor-
mation to enable them to understand the reasons for proposed changes, probable
impact and have access to relevant support during changes [6]. And the key princi-
ples of managing OC should ensure that all key tasks and responsibilities are identi-
fied and successfully transferred to the new organization [1]. Due to the greater po-
tential consequences of an accident, major accident hazard sites should aim for
higher reliability in their planning and decision-making of OC management.

The International Standards Organization officially released the Occupational
Health and Safety Management System ISO 45001:2018 in 2018. Karanikas et al
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found that the implementation of the new standard could support organizations
to move beyond a focus on individual system components and allow a better un-
derstanding of the whole socio-technical system [7]. Companies in many coun-
tries have established the Occupational Health and Safety Management Systems
(OH&SMS) in response to the globally accepted international standard. Howev-
er, Hastle et al assumed that companies choosing to obtain an ISO 45001 certif-
icate must increase resources and attention to integrate the occupational safety
and health (OSH) management and operations management [8]. And it’s found
that the implementation of safety management system requirements is instru-
mental to a sustainable continuous improvement in safety performance [9]. Com-
panies need to make effort to improve the effectiveness of the OH&SMS.

Currently, there are ~1824 companies in Taiwan area that have adopted ISO
45001: 2018 [10]. In recent years, Taiwan (China) government revised OSH Law
which stipulated that high-risk companies with more than 200 employees must
establish an OSH management system. In order to comply with the regulations,
companies in science and technology parks or chemical industry have been cer-
tified with ISO45001 standards. In Taiwan area, change management in the OSH
management has been carried out for many years, but regulations or guidelines
related to organizational change management have not yet been established.

It’s known that the goal of implementing the OH&SMS in an organization is
to provide safe and healthy workplaces and prevent work-related injuries. Also
the problem faced by numerous companies with OH&SMS is the poor effective-
ness, reflected in the fact that their implementation has contributed little to im-
proving the factory’s safety performance, or has not led to any improvement at
all [11]. Typically, adequate education and training should be offered when per-
sonnel changes. The IChemE Safety Center (ISC) in UK has published the “Process
Safety Competency Guidance” on how to establish a process safety competency
framework [12]. This guidance anticipates further work in establishing how
competency can be achieved. However, there has not yet been a detailed discus-
sion on the requirements of the OH&SMS standards for OC. When the ISO
45001 certified companies face organizational changes, the companies may wonder
which requirements of the clauses are important for them. And what are the key
safety management competencies for the newly appointed staffs? The purpose of
this study is to investigate the impact of different OCs on the implementation of
the OH&SMS, and gain deeper insights into the safety competency requirements
of the leadership personnel. This study is the first study conducted in Taiwan
area to explore the impact of organizational change in the ISO 45001 certified
companies. Fifteen safety managers were invited to evaluate the impact of eight
types of organizational change on the implementation of the ISO45001 clauses.
Based on the investigation, the key safety competencies for three major safety

leadership personnel were discussed.

2. Method

This study included an expert panel and a quantitative survey to explore the ex-
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periences of the OSH mangers in relation to the OC impact on the implementa-
tion of ISO 45001 OH&SMS clauses.

2.1. Subjects

Fifteen OSH practitioners from the manufacturing companies were invited to
participate in the questionnaire survey. The fifteen companies included six high-
tech companies, four chemical factories, and five small and medium-sized facto-
ries that use chemicals. The average number of employees is 6832 (median =
750), and only four companies with less than 300 workers. These companies basi-
cally committed “safety as a priority” and have adopted ISO 45001 OH&SMS for
many years. The average duration of the OSH management system established in
the companies was approximately 13 years. The working experience of the OSH
managers ranged from 3 to 35 years, with an average of 17 years.

2.2. Questionnaire Survey

Questionnaire was used to survey the impact levels of eight types of OCs on the
implementation of the ISO 45001 OH&SMS. In the questionnaire, there were
eight types of organizational change, including the replacement of the top man-
agement, OSH manager, Department manager, workers, outsourcing, contrac-
tor, work condition change (e.g. control area change) and downsizing. It was
assumed that different types of OC have different impacts on the implementa-
tion of the 32 clauses in the ISO 45001 OH&SMS (from 4.1 Understanding the
organization and its context to 10.3 Continual improvement), as shown in Table
1. Participants of the OSH practitioners were asked to evaluate and grade the
impact level based on their experience. A 5-point rating scale was used to evalu-
ate the impact level, level 5 to 1 means catastrophic, major, moderate, minor and
insignificant (described in Appendix 1). The questionnaire took approximately
one to two hours to complete after instruction. There were a total of 3,840 data
evaluated in this study. The clauses were directly derived from the ISO 45001
OH&SMS, it is affirmed that they have construct validity. The Cronbach’s alpha
coefficients of the eight types of organizational changes in this questionnaire were
0.982, 0.984, 0.979, 0.950, 0.977, 0.969, 0.973, and 0.958, respectively. It’s indi-
cated that there was a high degree of consistency among the practitioners’ re-

sponses, suggesting the impact assessment results were consistent.

2.3. Statistics

The data were analyzed using SPSS statistics 24.0. The average value and stand-
ard deviation were used to describe the impact level of the OCs on the imple-
mentation of ISO 45001 clauses. Non-parametric analyses were performed. The
Kruskal-Wallis test was used to analyze the difference in the impact of four types
of OCs on the implementation of the clauses. The Mann-Whitney U test was used
to compare the impact level of the three types of leadership personnel changes for
the companies with different duration of implementing OSH management sys-
tem (>10 years vs. <10 years). A two-tailed significance level of 5% was adopted.
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Table 1. Clauses of the ISO 45001 OH & SMS.

Clause No. Requirements Clause No. Requirements
4 Context of the organization 7.4 Communication
4.1 Understanding the organization and its context 7.5 Documented information
Understanding the needs and expectations of .
4.2 . . 8 Operation
workers and other interested parties
Determining the scope of the OH&S
4.3 8.1.1 General
management system
Eliminating hazards and reducing OH&S
44 OH&S management system 8.1.2 .
risks
5 Leadership and worker participation 8.1.3 Management of change
5.1 Leadership and commitment 8.14 Procurement
5.2 OH&S policy 8.1.4.2 Contractors
Organizational roles, responsibilities and .
5.3 . 8.1.4.3 Outsourcing
authorities
5.4 Consultation and participation of workers 8.2 Emergency preparedness and response
6 Planning 9 Performance evaluation
6.1.1 General 9.1.1 General
Hazard identification and assessment . .
6.1.2 ] . 9.1.2 Evaluation of compliance
of risks and opportunities
Determination of legal requirements .
6.1.3 . 9.2 Internal audit
and other requirements
6.1.4 Planning action 9.3 Management review
OH&S objectives and planning to
6.2 . 10 Improvement
achieve them
7 Support 10.1 General
Incident, nonconformity and
7.1 Resources 10.2 . .
corrective action
7.2 Competence 10.3 Continual improvement
7.3 Awareness

3. Results

Fifteen OSH managers were invited in this study to evaluate the impact of OCs
on the implementation of the clauses in ISO 45001 OH&SMS. The results are
shown in Figure 1. The impact level of the eight types of OCs (average + SD)
were 1.46 + 0.63 (top management), 2.02 + 0.46 (OSH manager), 1.89 + 0.46
(Department manager), 1.10 + 0.42 (worker), 0.87 + 0.39 (outsourcing), 1.01 +
0.50 (contractor), 0.68 + 0.31 (work condition) and 0.88 + 0.40 (downsizing),
respectively. Among them, when the OSH manager is replaced, the average im-
pact level on the implementation of the 32 clauses was the highest.

Regarding the four types of OCs that have a higher impact on the implemen-
tation of clauses are the replacement of the top management, OSH managers,
Department manager and worker. The average impact level of the 32 clauses for

each personnel change is shown in Figure 2 (n = 15). The impact level on the

DOI: 10.4236/0jsst.2024.143004

a4 Open Journal of Safety Science and Technology


https://doi.org/10.4236/ojsst.2024.143004

S.-S. Ton et al.

Top management

5

- 4.

down sizing . .. OSH manager
3 4
2
1
work condition ¢ 0 ' Dept. manager
contractor " worker
outsourcing

Figure 1. Average impact level of the eight types of OCs on the implementation of the
ISO 45001 clauses.
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Figure 2. Average impact level of the four types of personnel changes on the implementa-
tion of the 32 clauses in ISO 45001 OH&SMS (Kruskal-Wallis test, *: p < 0.05; **: p <
0.01).

implementation of the clauses varied with the types of personnel change. Those
clauses with an average impact level >2.5 included 5.1, 5.2, 5.3 and 9.3 for the re-
placement of top management; 6.1.3, 6.1.4, 8.1.2, 8.2, 9.1.2 and 9.2 for OSH
manager and 6.1.2, 8.1 for Department manager. The replacement of worker
only has a higher impact level in 8.2 (the average impact level = 2.13). Using the
Kruskal-Wallis test to analyze the impact of the four types of personnel changes
on the implementation of clauses, significant differences were found in clause
4.1 (p = 0.03), 5.1 (p = 0.001), 5.2 (p = 0.007), 6.1.2 (p = 0.004), 6.1.3 (p = 0.008),
8.1.2 (p = 0.005), 8.1.3 (p = 0.041), 9.1.2 (p = 0.003), 9.2 (p = 0.009), 9.3 (p =
0.003) and 10.2 (p = 0.033).

Table 2 summarizes the top five impact levels, that have greater impact on
implementation of clauses 4.1 - 10.3 (average + standard deviation) for the four

types of personnel change: top management, OSH manager, Department
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Table 2. The top five impact levels on the implementation of the OSH clauses with the four types of OCs.

OC type

Clause (impact level, Ave + SD)

4.1 Understanding the organization and its context (2.47 + 1.73)

5.1 Leadership and commitment (2.53 + 1.55)

Top management

5.2 OSH policy (2.53 + 1.55)

5.3 Organizational roles, responsibilities and authorities (2.67 + 1.91)

9.3 Management review (2.80 + 1.57)

6.1.3 Determination of legal requirements and other requirements (3.13 + 1.51)

8.1.2 Eliminating hazards and reducing OSH risks (2.73 + 1.28)

OSH manager

8.2 Emergency preparedness and response (2.80 + 1.37)

9.1.2 Evaluation of compliance (2.60 + 1.40)

9.2 Internal audit (2.60 + 1.12)

6.1.2 Hazard identification and assessment of risks and opportunities (2.87 £ 1.51)

6.1.4 Planning action (2.47 * 1.68)

Department manager

8.1.2 Eliminating hazards and reducing OSH risks (2.40 + 1.50)

8.1.3 Management of change (2.53 + 1.64)

10.2 Incident, nonconformity and corrective action (2.47 + 1.36)

5.4 Consultation and participation of workers (1.87 + 1.36)

6.1.2 Hazard identification and assessment of risks and opportunities (1.60 + 1.24)

workers 7.3 Awareness (1.80 + 1.08)

8.1.3 Management of change (1.47 * 1.64)

8.2 Emergency preparedness and response (2.13 + 1.19)

manager and worker. It means that the replacement of the personnel had a
higher impact level on the implementation of these five clauses. These results
provided the information of required safety competency of the newly appointed
personnel in this aspect. Therefore, it’s necessary to confirm the corresponding
checkpoints of safety competency related to the requirements of the clauses. The
score of the impact level represents the importance of the requirements.

This study also analyzes the differences of the impact level for different com-
pany sizes, work years of the evaluator (OSH managers), or the duration of the
company implements the OSH management system. It’s found that only the du-
ration of implementing the OSH management system had significant higher
impact levels on some of the OH&SMS clauses, as shown in Table 3. For the
companies have implemented the OSH system for a longer time, when replacing
the top management, the clauses with significantly higher impact levels were
6.1.3, 6.1.4 and 8.1.2; When replacing the OSH manager, the clauses with signif-
icantly higher impact levels were 4.4, 5.1 and 7.2; when the Department manager
is replaced, the clauses with a significantly higher impact level were 5.2, 6.1.4 and
9.3 (Table 3).
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Table 3. Difference analysis of the impact level on the implementation of the OH&SMS
clauses with different duration of the OH&SMS (>10 yrs and <10 yrs) and leadership
personnel change.

Duration of implementing the OH&SMS

Impact level Impact level
Ave £ SD Ave £ SD p value
<10 years (n =7) >10 years (n = 8)

OC type
OH&SMS clauses

Top management

6.1.3 Determination of legal

requirements and other 0.0+ 0.0 25+2.1 0.015
requirements*
6.1.4 Planning action* 04+1.1 24+21 0.049
8.1.2 Eliminating hazards and
. . 0.0 £0.0 1.9+2.1 0.037
reducing OH&S risks*
OSH manager
4.4 OH&S management
03£0.5 29+17 0.007
system™*
5.1 Leadership and
. 0.9+1.2 33£1.5 0.008
commitment**
7.2 Competence* 0.6 1.1 2.8+1.9 0.032
Dept. manager
5.2 OH&S policy* 0.1+0.4 23+1.8 0.014
6.1.4 Planning action* 1.0+1.3 2.8+1.8 0.046
9.3 Management review* 0.7+1.3 24+13 0.028

Mann-Whitney U test. *: p < 0.05; **: p < 0.01.

4. Discussion

This study surveyed fifteen OSH practitioners from small- to large-sized compa-
nies that have adopted ISO 45001 OH&SMS. It’s found that the impact level of
the OC on the implementation of ISO 45001 clauses varies with the types of OC
and the implementation years of the ISO 45001 OH&SMS. The replacement of
three major safety leaders have higher impact levels on the implementation of
ISO 45001 clauses. For companies that have implemented the OH&SMS for a
longer time (>10 years), the impact level of personnel change was significantly
higher on the implementation of 6.1.3 (Determination of legal requirements and
other requirements, p = 0.015) for top management, 5.1 (Leadership and com-
mitment, r = 0.008) for OSH manager, and 6.1.4 (Planning action, r = 0.046) for
Department manager.

In recent years, the OSH Law in Taiwan area has been revised that high-risk
companies with more than 200 employees have to establish an OSH manage-
ment system. The fifteen OSH managers who assessed the impact level in this

study are the OSH practitioners who have engaged in the implementation of
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OSH system for many years (ave. 17 years). Based on their practical experience,
which requirements of the ISO 45001 clauses are important for the newly ap-
pointed personnel were evaluated (Figure 1, Table 2). For the four types of per-
sonnel change, the impact level was significantly higher on some clauses (Figure
2). Organizational changes without thorough consideration, proper planning or
supervision may have serious impact on the safety of operations, especially in
high-risk factories. Impacts related to OC include worker cooperation, employee
morale, workload, time constraints, psychological stress, degradation in the ar-
rangements for managing safety and changes in safety culture [1] [2] [13], which
may be the causes of disasters. The effect of replacing safety leadership personnel
and the implementation time of the ISO 45001 OH&SMS on the OSH compe-

tency of the safety leadership are discussed as follows.

4.1. Three Major Roles in OSH Management

One of the main purposes of implementing an OSH management system is dis-
aster prevention. The results of this study showed that there were three major
roles (the top management, OSH manager, and Department manager) play im-
portant roles in the governance of OSH management. The average impact levels
of these three major roles on the implementation of 32 clauses were relatively
higher than others (Figure 1). The “Process Safety Competency Guidance” pub-
lished by the IChemE Safety Centre (ISC) provides an example of a process safe-
ty competency model [12]. There are six elements in competency model which
are culture, knowledge & competence, engineering and design, human factors,
systems & procedures and assurance. The personnel in the guidance cover all
organizational members who may be affected by OC, from the front line, engi-
neer, support, management and executive [12]. Conducting gap analysis of OSH
competency can find out the capability that each job position should have. As
the safety leadership team plays an important role in OSH management and
overcoming the difficulties of organizational change during the execution of OC.
The key safety competencies of the three major roles in the OSH management

are discussed as follows.

4.1.1. Top Management Replacement

Sklad convened experts to evaluate the impact of various elements of the ISO45001
system on safety performance. Comparison of simulation results shows that out
of all processes in the OSH management system, improvement of the leadership
process contributes most to the system’s effectiveness [11]. In order to operate
the OH&SMS effectively, first of all, the evaluators in this study believed that the
top management should be familiar with issues that affect its ability to achieve
the intended outcomes of ISO 45001 OH&SMS (clause 4.1). Generally, the CEO
has power to make decisions. He needs to ensure that the resources needed to
establish, implement, maintain and improve the OH&SMS are available, etc.
(clause 5.1). To develop political support, the leaders need to gain employees’

support to implement the change and avoid individuals and groups from block-
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ing it [14]. The top management shall ensure that the responsibilities and au-
thorities for relevant roles within the OH&S management system are assigned
and communicated (clause 5.3), and be accountable for the functioning of the
OH&SMS. These considerations demonstrated the main OSH competencies for
the top management.

In order to prevent major disasters, a guideline for high-level framework for
process safety management has been published in UK, stating that process safety
management requires high standards of leadership (leadership commitment and
responsibility, identification and compliance with legislation and industry
standards, etc.) [15]. However, it is often assumed that compliance will signifi-
cantly slow down production or increase costs [16]. This kind of attitude from
the top management may negatively impact safety performance of the organiza-
tion. In our study, the evaluators mentioned that the new top management may
have different leadership strategies, safety competency and issues of focus, which
may lead to certain OSH problems. Yet, the evaluation result for the replacement
of top management did not have the highest average impact level on the imple-
mentation of the OSH clauses (Figure 1). The reason may be that the corporate
compliance covers procedures, standards, specifications or client requirements,
so that the replacement of the top management did not cause the highest impact
level on OSH management as compared to OSH managers.

However, it is suggested to pay special attention to leadership. Stable, con-
sistent and fair OSH leadership is the foundation of an effective OSH manage-
ment system [11]. Major change in an organization is usually guided by the top
management team, but any member of the organization can initiate change or
contribute to its success [17]. If the top managers do not become involved in
ensuring safety, it is unlikely that safety would become a priority for the staff. To
continuously improve the effectiveness of the OH&SMS, the top management
shall review the organization’s OSH management whether the OSH objectives
have been met, identify areas for improvement and make decisions of adequate
resources and effective actions etc. (clause 9.3). It is stipulated in California’s
PSM regulations that the employer shall develop, implement and maintain an
effective “Process Safety Culture Assessment” program [5]. A checklist also
listed 39 items for management leadership, commitment, and accountability
during organizational change management in the CCPS guideline [2]. The re-
lating check points for top management included establishing a system for oper-
ations integrity management, demonstrating commitment, defining individual
and team responsibilities, establishing clear goals and objectives of the opera-
tions integrity system and measuring/evaluating performance, etc. The Process
Safety Competency Guidance in UK also specifically listed the capabilities that
Chief Executive Officer (CEO), managing director (MD), and leaders should
have [12]. When replacing the top management, the top five clauses that have a
higher impact level are 4.1, 5.1, 5.2, 5.3 and 9.3 (Table 4), which is in consistent
with the importance of safety leadership discussed in aforementioned studies [2]
[11] [12] [14]. These top five clauses can be used as the key evaluation criteria
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for newly appointed top management. The examples of competency checklist for

the “top five clauses” of the top management are listed as follows.

Table 4. Examples of competency checklist for the “top five clauses” of the top management [12] [18].

No Clause No.

Checking list

2 4.1 Understanding the

organization and its context

Ensure the top management team has determined external and internal issues.
Take a lead role in the improvement of external and internal issues.

Follow the progress of the improvement of external and internal issues during

3
management review.

4 Ensures leadership team is aware and committed to the provision of adequate
levels of financial resources.

5 5.1 Leadership and commitment Ensures the OSH management capability of the leadership team in their area of
responsibility.

p Communicates the importance of visible leadership in developing an effective
safety culture.

7 Top management engages in the development of OSH policy.

8 5.2 OSH policy

Confirm the suitability of the developed OSH project according to the OSH policy.

9 Engage in the review of the OSH policy annually.

10 The newly appointed top management understood their own OSH responsibilities
(including criminal liability).

5.3 Organizational roles,
& o Exhibit leader behaviors which will increase the likelihood of copied and
11 responsibilities and ) )
. reciprocated safety behaviors.
authorities

12 Identify and clearly articulates behavioral requirements to workforce, contractors
and subcontractors.

13 Undertakes lead role in monitoring the effectiveness of OSH management system
at planned intervals.

14 9.3 Management review Provide adequate and appropriate resources for the improvement decision
proposed in the management review.

15 Ensure the decisions made in the management review have been implemented.

Since leadership is important to the effectiveness of safety management, eval-
uating leadership should be mandatory. Sklad’s research results showed that
great importance should be attached to the leadership process audit, both inter-
nal ones and auditors of third parties, including certification bodies. It should be
established whether activities undertaken by OSH leaders are carried out regu-
larly and whether they fit into the organization culture and support the achieve-
ment of health and safety objectives [11]. Currently, some high-tech companies
in Taiwan area have conducted survey on the perceptions of the manager’s lead-
ership capabilities, like 360-degree appraisal system [19]. However, most of them
have no objections when evaluating leadership team members. It means that it will
be difficult to conduct a targeted assessment for the competency of the newly ap-

pointed top management, evaluation by a third party may be considered.
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4.1.2. OSH Manager Replacement

In Taiwan area, the employer must establish the OSH management plan ac-
cording to the regulations and authorize managers or related personnel to su-
pervise the implementation of the plan. The OSH managers need to hold Level I
or Level IT OSH certificates. In small-size companies, OSH supervisors must at
least be officially trained to be qualified. Therefore, the main competencies of
OSH manager considered by experts in this study include determining how
these legal requirements and other requirements apply to the organization and
what needs to be communicated (clause 6.1.3). He also needs to know how to
use hierarchy of controls to eliminate the hazards (clause 8.1.2) for the purpose
of incident prevention in the workplace. Many documents showed that OSH
managers need to be familiar with regulations to achieve compliance and under-
stand how to initiate a comprehensive plan for incident prevention [12] [20]
[21]. Not only in normal operation, OSH manager should be able to maintain a
process needed to prepare for and respond to potential emergency situations and
periodically test and exercise the planned response capability (clause 8.2). The
capability of the OSH professionals refers to integrating knowledge and skills
and adapting them as required to meet future needs [21].

In companies adopting ISO 45001 OH&SMS, the requirements of the stand-
ards needs to be comprehensively considered and fulfilled. In order to maintain
the OH&SMS, the main competencies of OSH manager considered by experts
included maintaining a process for evaluating compliance with legal require-
ments and other requirements (clause 9.1.2) and take action to address noncon-
formities and continually improve its OH&S performance (clause 9.2). OSH
manager must be well-qualified to detect the nonconformities and perform safe-
ty coaching. Workers should be coached to understand the risks resulting from
his or her action. Corrective action and coaching, not punishment, are indicated
for improving the system [22]. In this study, replacing the OSH manager has the
highest impact level on the implementation of the OSH clauses (Figure 1). The
top five clauses with a higher impact level were 6.1.3, 8.1.2, 8.2, 9.1.2 and 9.2
(Table 2), they can be used as the key evaluation criteria for newly appointed
OSH manager. Refer to the above information, examples of competency check-
list for the “top five clauses” of the OSH manager are listed as follows (Table 5).

Hasle indicated that the logics of operations and OSH management have quite
different goals, which are not easily reconcilable for the managers in charge of
OSH and operations [8]. It leaves OSH management in a sidecar position and
operations management troubled with disturbances from both occupational
risks and workers lacking commitment. To date, OSH managers still face this
challenge on their daily tasks. As Hastle’s discussion, OSH managers need to
figure out how to make the key performance indicators (KPI) of successful OSH
activities move closer to the real-time KPI measurements of operations man-
agement. A challenge we have in this though is that the safety professionals need
to be able to speak the language of business if they expect to be involved in busi-

ness decisions [23].
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Table 5. Examples of competency checklist for the “top five clauses” of the OSH manager [12] [18] [20].

Clause No.

6.1.3 Determination of legal
requirements and other
requirements

Checking list

Newly appointed OSH manager recognizes when new legislation necessitates updated
risk assessments, plant design, and operations, etc.

Laws can sometimes be insufficient to meet the demands of the risk profile, so in such
cases OSH professionals must consider the spirit and intent of the law and apply good
practice and OSH principles to reduce risk.

Provides feedback to regulators as required.

8.1.2 Eliminating hazards and
reducing OH&S risks

Develops mitigation strategies, including the proportionate allocation of resources to
control risk adequately.

Implements new or improved controls for risk reduction.

Demonstrates understanding and application of reducing public risk as it applies to
process safety.

8.2 Emergency preparedness and
response

Newly appointed OSH manager understood emergency response procedures, including
external support.

Develop emergency response plan based on major incident scenarios and results of con-
sequence modelling.

Able to monitor effectiveness of response activities.

9.1.2 Evaluation of compliance

Qualification of professional safety certificate and able to check for regulatory compli-
ance.

Leverages knowledge and acts as a contributing member of industry bodies, especially in
developing industry reference documents that fulfill factory’s needs.

Interfaces with outside contractors in use of, and deviations to, the factory standards.

9.2 Internal audit

Undertakes lead role in assurance activities such as audits and management reviews.

Knowing how effectively to design and implement safety tours, gap audits, compliance
audits, documentation audits and other inspections of various types.

Demonstrate proficiencies to check for safety compliance of work procedure.

In 2023, International Labour Organization compares and analyses existing
typologies across 14 countries for various OSH professional qualification sys-
tems [21]. The results may help organizations for further improvement of their
national OSH professional qualification system. The emerging core challenges
include the changing world of work and job design, emerging technologies and
management of psychosocial risk and hazard and increased sources of work-related
stress when encounter organizational changes. Facing these specific tasks and
duties, the core competence of OSH professionals must meet the requirements

of the key clauses.

4.1.3. Department Manager Replacement
In addition to bear statutory OSH responsibilities, the company’s Department
managers also need to manage and monitor the tasks involved in production to

meet the set quality on schedule. The top five clauses selected by the evaluators
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when replacing Dept. manager were clauses 6.1.2, 6.1.4, 8.1.2, 8.1.3 and 10.2. As
Hughes mentioned, at-risk behavior includes both intention and the violation of
rules, policies, and procedures and makes a system vulnerable which increasing
risk [22]. The Dept. manager must supervise whether employees comply with
the safety requirements. Therefore, the competency of the Dept. manager related
to hazard identification and risk control are important (clauses 6.1.2, 6.1.4,
8.1.2). Sklad mentioned that first and foremost, the key evidence confirming real
OSH involvement of senior managers is the compliance of what they preach
with what they actually do when it comes to making a choice between safety and
productivity. Real OSH leaders always put safety first [11].

The Dept. manager also needs to be able to implement and control of planned
temporary and permanent changes that impact OSH performance (clause 8.1.3).
From the accident statistics, management of change contributes significantly to
the occurrence of accidents and its percentage contribution to accident rate is
not decreasing over the past 20 years [24]. Organizational change should be
planned in a thorough, systematic, and realistic way; similar to the processes for
managing plant change [1]. Dept. manager play an important role in the whole
management of change. As Cooper mentioned, they supervise the implementa-
tion of OSH management matters by addressing management system faults,
people’s safety related behavior, risk-assessments and decision-making [16] [25].

The fifth key clause relating to the Dept. manager is to determine and manage
incidents, nonconformities and corrective actions (clause 10.2). As the Califor-
nia Refining Industry Process Safety Management Regulations (General Indus-
trial Safety Order 5189.1) has included human factors management require-
ments [5]. Capacities, limitations and demands, such as employee overload and
fatigue, may affect human health, work performance and process safety [1] [25].
Organizational changes can, if inadequately conceived or implemented, have a
detrimental effect on safety [1]. Even subtle changes to organizations can have
significant impacts on the management of hazards. The potential hazards of
these human factors during change also need to be supervised by Dept. manager.

In this study, replacing Department managers has the second highest average
impact level on the implementation of OSH system clauses (Figure 1). The top
five clauses discussed above can be used as the key evaluation criteria for newly
appointed Department managers. Referring to the above information, the exam-
ples of competency checklist for the “top five clauses” of the Dept. managers are
listed in Table 6.

In this study, the large-size high-tech companies or petrochemical plants have
established relevant professional requirements or education and training plans
for the qualifications of Dept. managers, and only those with sufficient seniority
can be eligible to be supervisors. The participated companies have also conduct-
ed the training for supervision of employees’ physical and mental health. Be-
sides, the 360° peer performance evaluations were conducted in some compa-
nies. In the petrochemical industry in China, it’s found that the senior managers’

safety leadership has a positive impact on safety behavior [27]. From the
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Table 6. Examples of competency checklist for the “top five clauses” of the Department manager [12] [18].

Clause No.

6.1.2 Hazard identification and

assessment of risks and
opportunities

Checking list
Newly appointed Department manager participates in risk assessment processes.
Able to implement hazards identification, and assess risks/opportunities.

Understands the way process safety hazards are controlled, what those controls are
and how effective they are.

6.1.4 Planning action

Able to design appropriate control measures to reduce risks based on current
conditions.

Reviews maintenance and inspection results and trends.

Be able to develop safety proposals for OSH opportunity.

8.1.2 Eliminating hazards and reducing

OH&S risks

8.1.3 Management of change

Facilitates the development of safe systems of work.

Assesses failure effects, determines criticality and reduces work risk.
Develops protocols for infield performance measurement.

Recognises theory of implementing change and how changes will affect risk.
Actively implements change management procedures.

Authorises change in their area/competency or is a reviewer on the change.

10.2 Incident, nonconformity and

corrective action

Participates in executing assurance activities and audits under supervision.
Leads basic investigation and identifies potential consequences of incidents.

Analyses and uses root cause analysis to improve systems performance.

perspective of the dimensions of senior managers’ safety leadership and safety
behavior, safety concern has the greatest positive effect on safety compliance.

In fact, the root cause of failure always results to some extent from wrong
management decisions, including: approval of incomplete and procedure in-
structions, employment of persons with insufficient qualifications, failure to pro-
vide necessary training, etc. [11]. Or workers may engage in risky behavior if they
are not familiar with the new procedures. Research by Sandeberg et al pointed
out that many skilled workers and team leaders are flexible and choose to correct
the situation right there and then rather than to document the occurrence [28].
Occurrences are not reported for fear of being blamed. Although the AI re-
mote/digital identification systems has been used in Taiwan area to detect unsafe
behaviors of employees. It deserves to emphasize that strengthening the compe-

tency of safety supervision of the Dept. manager should not be ignored.

4.2. Effect of OH&SMS Implementation Time on OSH
Competencies of Safety Leaders

The previous paragraph discussed the top five safety competencies of the three
OSH leaders (Table 2). The analysis of our results also showed that companies
that have implemented the OH&SMS for a longer period of time (>10 yrs, n =
8), the leadership change had a significantly higher impact level on some clauses

(Table 3). And most of the clauses in Table 3 were different from the top five
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clauses shown in Table 2.

When replacing the top management, companies that have implemented
OH&SMS for a longer time paid more attention to 6.1.3 Determination of legal
requirements and other requirements, 6.1.4 Planning action and 8.1.2 Eliminat-
ing hazards and reducing OSH risks. Senior evaluators believed that the newly
appointed top management may not be OSH professionals or familiar with the
operation of the OH&SMS. First, in order to follow the ISO 45001 standards, the
top management needs to sign the documents of regulation compliance. How-
ever, it is a common audit problem in Taiwan area that the identification of the
applicability of the OSH regulations are not fully executed in many companies
(requirements of 6.1.3). The requirements of 6.1.2 (Hazard identification and
assessment of risks and opportunities) and 6.1.3 are the starting point and a cru-
cial step of the OH&SMS. The reason of the evaluation score of 6.1.3 (ave. im-
pact level = 2.5) was higher than 6.1.2 (ave. impact level = 1.5), it may be that if
the top management ignores the compliance of regulations, it won’t be expected
that he or she will support the resources needed for risk assessment. Second, a
lack of integrity of regulation identification, the effectiveness of the following
OSH planning to eliminate hazards and reduce risks (6.1.4, 8.1.2) will be influ-
enced. When the company operates the OH&SMS for a longer time, the imple-
mentation of these three clauses may demonstrate the level of support from the
new top management. Syaiful’s research results pointed out that there is a strong
positive relationship between leadership style and safety climate [29]. And safety
culture has a significant positive relationship on safety performance, however, its
effect will be more if organizations create and constantly implement a robust
safety management system [30]. That means, if the top management insists to
implement ISO 45001 OH&SMS robustly, the improvement of safety culture
maturity may be expected. Stemn also mentioned, a mature safety culture is re-
garded as an important means of ensuring good safety performance, particularly
in reducing accidents [31]. According to opinion of the senior evaluators, it seemed
that the competencies related to regulation compliance, planning and risk re-
duction were important when replacing the top management.

When replacing the OSH manager, if the company has implemented OSH
system for a longer time, the senior experts believed that the new OSH manager
is supposed to be familiar with the ISO 45001 PDCA (4.4 OSH management
system) and know how to manage OSH risks and ensure compliance with rele-
vant regulations. If the company has implemented the system after a period of
time, the top management may authorize the OSH manager performs various
tasks. The OSH manager needs to strive for support to achieve the annual OSH
goals of the company. And he should lead on the development, function and
implementation of operational plans to deliver on the health, safety and welfare
requirements across the business and have capabilities of design and implement
safety tours, gap audits, compliance audits and documentation audits, etc. [20].
Further, companies that have been operating the OH&SMS for a longer time

may have higher level of safety requirements. Meanwhile, the OSH manager
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should play a leading role in the financial sustainability of the organization [20].
Besides, the OSH manager needs to communicate with all the stakeholders for
OSH consensus, so he must meet the requirements of 5.1 (Leadership and com-
mitment) and 7.2 (Competence). In ILO’s recent research, it mentioned that
there are four levels of OSH professional tasks and duties [21]. The leader level
of the OSH manager includes 1) Engage in and advise on strategic thinking, 2)
Show business acumen, 3) Contribute to informed business decision-making
about OSH and 4) Influence and persuade others, particularly on OSH matters.
In Spain, the “advanced level” corresponds to a lead or senior OSH professional
who handles risk assessments requiring advanced monitoring and outcome
measurement, as well as delivering specialized training. Thus, when replacing
OSH manager, the competency related to these three clauses should also be
monitored carefully.

When replacing the Dept. manager, the senior evaluators believed that the
new Dept. manager may not be familiar with the OSH policy, may not involve in
the prevention of work/related injury or participation in safety improvement
before. Therefore, attention must be paid to the compliance with the clause 5.2
(OSH policy, commitment to OSH management) when replace Dept. manager.
As conflicting objective between production and safety presents in most compa-
nies, it is another task for the Dept. manager to find out the solutions to deal
with the conflict. According to clause 6.1.4 (Planning actions), the Dept. manag-
er shall plan actions to address OSH risks and opportunities, legal requirements
and prepares for and respond to emergency situations. The new Dept. manager
may not be competent in safety management, understand the hierarchy of haz-
ard controls or know how to integrate the actions into the OH&SMS and further
evaluate their effectiveness. The requirements in clause 6.1.4 show that organiza-
tion shall consider best practices, technological options and finan-
cial/operational/business when planning actions. The senior evaluators believed
that the requirements in 6.1.4 are a task for the new Dept. manager. In addition,
the top management shall review the organization’s OSH management whether
the OSH objectives have been met and make decisions of adequate resources and
effective actions (clause 9.3 Management review). As the monitoring/measurement/
audit results, incident/nonconformities, change management, and continual im-
provement will be discussed in the regular review meetings for the OH&SMS. If
the new Department manager has not participated in this meeting before or
lacks of safety management practices, he cannot provide positive feedback dur-
ing discussions of various safety issues. The feedback of improvement comes
from the practices of work methods, safety behavior observations, tool box meeting
and safety review meeting, etc. Additionally, daily inspections and effective
equipment maintenance play pivotal roles in preventing accidents and creating a
proactive safety culture within organizations [32]. These regular jobs performed
in the workplace are supervised by Dept. manager on a daily basis. Thus, when

replace Dept. manager, their competency relating to these three clauses should
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be monitored cautiously.

This study explores the effect of implementation time on the OSH competen-
cies of three safety leaders. Since Trish mentioned that organizational change is a
metaphor for the changes that the organizational culture will undergo [23]. The
impact assessment on the clauses in this study leads to the theme that the safety
competency of the top management, OSH manager, and Department manager
might affect the continuation of safety culture. Cooper mentioned that ineffec-
tive safety leadership often stems from confusion about the company safety man-
agement systems and associated policies [25]. It would help if companies devel-
oped “Leadership Behavioural Competency and Accountability Matrices” by de-
fining its managerial and supervisory roles and responsibilities to ensure leaders
are doing the right things at the right time, for the right reasons [25]. To prevent
occupational incidents, the influential clauses of the OH&SMS discussed above
were suggested to be the essential competencies for the safety leadership per-

sonnel.

4.3. Limitation

The limitations of this study included adoption of a cross-sectional design and
using convenience sampling. OSH professionals who joined the questionnaire
survey were not randomly selected. The assessment results relied on the experts’
cognitive ability. The study samples covered small- to large-size companies; how-
ever, with insufficient questionnaires. Therefore, generalizing the survey results

to all size companies should be done with caution.

5. Conclusions

This is a preliminary study designed to evaluate the impact of organizational
change on the implementation of the OSH clauses. The results show that: 1) The
impact level of the personnel change on the implementation of the clauses varied
with the types of personnel change. It is necessary to confirm the corresponding
competency of the newly appointed leadership personnel in a “targeted” man-
ner. 2) The impact level of the leadership change on the implementation of ISO
45001 clauses varies with the implementation years of the ISO 45001 OH&SMS.
It’s implicated that the safety culture maturity might affect the competency re-
quirements for the safety leadership personnel. 3) On all types of OC, most of
the emphasis of impact analysis was on clauses 5 (Leadership and worker par-
ticipation), 6 (planning), 8 (operation) and 9 (Performance evaluation). When
replacing three major OSH leaders, the company must ensure that they meet the
requirements of these key clauses.

Further, it’s crucial to confirm that safety management does not vary from
person to person or affect the organization’s safety culture when OC is initiated.
The evaluation results of this study can be used as a reference for organizational
change management. Further studies are necessary to obtain more empirical ev-

idence on the reduction of emerging risks from OC.
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Appendix 1

Criteria of evaluation of the impact level of organizational change on the imple-
mentation of the clauses in the ISO 45001 Occupational Health and Safety Man-

agement System.

Impact effect Evaluation criteria
level
a) Result in the death of one person, more than three
persons injured, or the occurrence of occupational
diseases that are difficult to recover.
b) The specific loss amount is “1 million” or more. (The
5 catastrophic ~ amount can be customized according to the size of the
respondent’s company)
¢) Suspension of all workplaces due to violation of
regulations.
d) Management system failure.
a) Result in permanent disability or recoverable
occupational disease.
b) The specific amount of loss is “1 million” or less.
. (The amount can be customized according to the size of
4 major ,
the respondent’s company)
¢) Some workplaces have been shut down due to
violations of regulations.
d) Correction Action Request in an audit.
a) Workers need to get medical care or
accidents/injuries that result in the loss of working
hours.
b) Specific amount of loss (below “100,000”). (The
3 moderate ) . .
amount can be customized according to the size of the
respondent’s company)
¢) Company was fined for violating regulations.
d) Nonconformance identified in an audit.
a) Only emergency treatment or medical treatment is
needed, but no loss of working hours or reduction in
work efficiency.
b) Specific amount of loss (below “10,000”). (The
. amount can be customized according to the size of the
2 minor
respondent’s company)
¢) Improvements must be completed within a time limit
due to violation of regulations.
d) Audit observations (show areas for concern or
improvement).
a) No casualties. (near miss accident)
1 insignificant b) No p.rope.rty damage. .
¢) No violation of regulations.
d) No audit nonconformities identified in an audit.
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