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Abstract—Safety or the state of being safe can be described as a
condition of being not dangerous or not harmful. It is necessary for
an individual to avoid dangerous situations every day. Also, an
organization is subject to legal requirements for the health and safety
of persons inside and around the immediate workplace, or who are
exposed to the workplace activities. Although it might be difficult to
keep a situation where complete safety is ensured, efforts must
nonetheless be made to consider ways of removing any potential
danger within an organization. In order to ensure a safe working
environment, the capability of responding (i.e., resilience) to signals
(i.e., information concerning events that could pose future problems
that must be taken into account) that occur in and around corporations
is necessary. The ability to evaluate this essential point is thus one
way in which safety and security can be managed. This study focuses
on OHSAS18001, an internationally applied standard for the
construction and operation of occupational health and safety
management systems, by using IDEFO for Function Modeling
(IDEF0) and the Resilience Matrix originally made by Bracco.
Further, this study discusses a method for evaluating a manner in
which Occupational Health and Safety Assessment Series (OHSAS)
systematically functions within corporations. Based on the findings,
this study clarifies the potential structural objection for corporations
when implementing and operating the OHSAS standard.

Keywords—OHSAS18001, IDEF0, safety culture, resilience
engineering.

[. INTRODUCTION

IMING to guarantee a safe working environment, there is
two need for abilities to respond to signals (information to
events that could imply in future issues, and therefore, need
to be taken into account) that occur in and around process of
manufacturing corporations. However, in a corporation, technical
knowhow of a person frequently cannot be completely passed
down to another person due to changes in the corporation. Thus,
persons with ability to respond to such signals may be limited to
just a few veterans working on a plant for example, hence
rendering such knowledge specialized. Literature [1], therefore,
discloses that it is necessary to think of a way to harness such
tacit knowledge and specialized skillsets possessed by the few
veterans, to share it with others in order to improve the
organization’s resilience, and to consider a framework where
flexible responses to signals become possible.
In this paper, OHSAS18001, an internationally applied

standard for the construction and operation of occupational health
and safety management systems, is analyzed by using IDEFO for
structuring the standard’s context and a resilience matrix for

classifying the standard’s contents based on Rasmussen’s SRK
(Skill, Rule, and Knowledge) model and organizational
(Individual, Group, and Organization) levels.

Based on the above mentioned analysis, this study clarifies
potential ~structural issues for the corporations when
implementing and operating the OHSAS standard. Furthermore,
PDCA actions that should be taken along with OHSAS to
increase organizational resilience are proposed for a practical
approach to achieve safety culture.

II. ANALYSIS OF OHSAS SPECIFICATIONS

A.Analysis of OHSAS Specifications

OHSAS is a standard that define statements of all potential
risks and countermeasures related to occupational health and
safety concerns in a working environment, clarification of a
personnel that bears ultimate responsibility in such contexts, and
thorough implementation of programs at all manufacturing sites.
However, while OHSAS is being adopted in domestic
manufacturing industries, OHSAS may not specify the personnel
who ought to perform certain actions under particular
circumstances. This paper discusses and analyzes Chapter 4 of
the 2007 edition of OHSAS, which contains directives on
activities relating to health and safety.

The analysis of OHSAS was conducted by deconstructing and
categorizing clauses from the following perspectives
(Table I): showed
1) Chapter titles, subtitles
2) Number
3) Sentences location
4) Sentences (extracting only the sections on recommendations

for actions relating to health and safety)
5) Subjects, objects, and verbs within sentences
6) Verb, objects, and verbs within sentences
7) Knowledge, skill, rule

The results showed that the entity in-charge of safety is
primarily the “organization,” and there is no mention in the
standard of “who” should actually “act”. Furthermore, when the
object was extracted during the analysis, hardly any details were
mentioned, and it was hence not clear what action should be taken
within the organization. Table I shows only top a few lines as an
example of the analysis of the standard clauses.

Basically, the OHSAS standard was written by the rule-base.
There are many rules in the OHSAS standard. Then under the
rules, method and knowledge of other skills are necessary. The
OHSAS standard does not indicate how to meet the

It is difficult for a foreign industrial company to use the
OHSAS standard with a continued improvement because of a lot
of misunderstanding. In [14], discussing is presented as to if there
are requirements for different types of models for representing
performance at skill, rule, and knowledge-based levels, together
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with a review of the different ways in which information is
perceived at these different levels in terms of signals, signs, and
symbols. Rasmussen remarked:

“When we distinguish categories of human behavior
according to basically different ways of representing the
constraints in the behavior of a deterministic environment
or system, three typical levels of performance emerge: skill-

, rule-, and knowledge-based performance.”
Skill-based behavior: represents sensory-motor performance
during acts or activities which, following a statement of an
intention, take place without conscious control as smooth,

automated, and highly integrated patterns of behavior. Rule-bases
behavior: the composition of such a sequence of subroutines in a
familiar work situation is typically controlled by a stored rule of
procedure which may have been derived empirically during
previous occasions, communicated from other person’s know-
how as instruction or a cook book recipe, or it may be prepared
on occasion by conscious problems solving and planning.
Knowledge-based behavior: During unfamiliar situations, faced
with an environment for which no know-how or rules for control
are available from previous encounters, the control or
performance must move to a higher conceptual level, in which
performance is goal controlled and knowledge. B.Literature
Review

Many studies related to the “Safety Culture” have been carried
out. We searched a few keyword’s combination “Resilience
Safety Culture”, “Resilience OHSAS”, “Safety Culture
OHSAS”. Table II shows title of the paper, authors, keyword
combinations (Resilience Safety Culture, Resilience OHSAS,
Safety Culture OHSAS), and approaches shown in the paper.

The results show that more papers refer to “Resilience Safety
Culture”. Total 6 papers refer to “Resilience Safety Culture” [4]-
[6], [11]-[13]. There are descriptions in these literatures between
“Resilience to Safety Culture” and “Safety Management” and
some research methods and studies. Approaches for “Resilience
to Safety Management” are also suggested. Further, two papers
refer to Resilience and OHSAS [7], [8]. In these literatures,
OHSAS18001 and ILO-OSH 2001 are analyzed but any
methodology is not mentioned. Finally, there are a few papers
referring OHSAS and Safety culture [8]-[10]. This is the reason
need to introduce an organizational structure that emerges from
the implementation of the OHSAS standard.

C.Setting up the Issue

The following questions/issues are posed when a structure of
each activity is set up and evaluated to ensure occupational safety

within each organization that has implemented the OHSAS

standard:

1) Clarification of activities in OHSAS clauses—bases of
OHSAS clauses, namely, determining the actions that should
be performed, the order in which that they should be
performed, and the considerations that should be taken into
account while they are performed.

2) Determination of other actions inherent to the OHSAS
process—actions that should be performed although they are
not sufficiently detailed in the OHSAS clauses.

3) Development of a method to assess the culture of safety—

considering a methodology to determine how a corporation
might use an organizational structure to
III.CLARIFICATION OF ACTIVITIES IN OHSAS CLAUSES

When a corporation implements OHSAS, it follows the
relevant clauses in the OHSAS standard. The standard uses a
PDCA [Plan, Do, Check (Evaluate), Act (review and
implementation)] structure, which includes OH&S policy, goals,
health and safety planning, its implementation and operation,
daily inspections and improvements, system audits, and regular
review of the system itself. This system of business management
is adopted by corporations due to its basic principle of continual
improvement in each cycle caused by going through the PDCA
motions. Research in [2] revealed three areas where information
is unclear in the implementation and operation of OHSAS:

1) The input and output of a given activity

2) The main subject of a person who carries out the
activity 3) The conditions on the limitations and resources that
must be taken into account in executing the activity

To identify these elements in the clauses of the OHSAS
document, IDEFO, a function modeling methodology, is used.

The activity in IDEFO can be identified as the verbs in the
standard clauses of OHSAS. Concomitantly, whatever is fed in
order to execute this activity is expressed as the input, and the
results of executing the input through the activity can be
expressed as the output. The control is done by limiting condition
in executing the activity, and a mechanism is formed in a manner
in which the execution of the activity is supported. This is
expressed as the resource (especially the executor of the activity)
to execute the activity.

Fig. 1 shows the determination of the source of a hazard, a risk
assessment, and decision making on the management

method based on clauses in 4.3.1 of the OHSAS standard disseminate those steps. Four steps—“establishment of the document.

99 ¢¢r

Existing activities are a determination of the source steps,” “implementation of the steps,

EENT3

‘maintaining the steps,” of the hazard, the

risk assessment, and the establishment of and “the dissemination of the steps”—form the basic structure steps to determine how to
manage, implement, maintain, and of activities in all the OHSAS clauses.
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procedures can nonetheless be followed. Thus, it is
possible to respond through certain set rules even in such
cases.

Step 3:Even if the signals become harder to predict and handle,
the response shifts from rule-based response to
knowledge-based response.

Step 4:In order to respond the signals, individuals must have
superior capability to recognize difficult-to-detect
signals. Therefore, it is necessary to share information
with other members for the responses in such cases.
Central Step: If the signals being responded to can be
handled through group-level operational procedures, the
response should be formed by applying business
operations, regulations, and precedents.

Step 5:The response in Central Step should be demonstrated as a
new operational procedure in day-to-day training and
work towards dropping the signal to a point where it is
sufficiently easy to handle with a skill-based response.

IV. RM-BASED OHSAS-IDEF0 MODEL

The RM can be defined as a cycle to develop new operational
procedures, for individuals to implement it, and provide feedback
regarding its ease of use as a group in order to maintain and
increase organizational resilience. Furthermore, it covers
activities that occur during establishment, implementation, and
maintenance. Accordingly, it seems to be appropriate to place the
IDEFO0 model of the OHSAS standard into the RM in order to
specify the structure of the organizational activity cycle and
identify inherent activities.

Fig. 2 Resilience matrix

The steps in the RM are as follows:

Step 1:1t is easy to handle signals, which are to be responded to,
within normal business operations through skill-based
responses.

Step 2:Although a response may occur in a reaction to
unpredictable signals, a certain set of operational

Step 6:When the group fails to deliver

adequate knowledge-based response in Step 4, and
when the signal can only be managed at a higher level, the
relevant information must be reported to the organization in order
for it to respond.

Step 7:New and difficult-to-handle signals flow in from groups
in Step 5. In case of too many incoming signals, the
organization should create an operation procedure and
respond by changing or updating the operational manual
and the regulations.

Step 8:When operational procedures are strengthened to handle
weaker signals, the new operational procedure is adopted.

By the end of this resilience cycle, a new signal is incorporated
into regulations, procedures, and precedents, thus becoming
standardized. It is subsequently part of the routine business of
frontline operators.

Fig. 4 shows the OHSAS clauses expressed in IDEFO and
transferred to the RM as well as the addition of the relevant
inherent activities. The activities in Steps 1, 5, 8, and 7 are from
OHSAS clauses, whereas Step 2 and the Central Step are inherent
activities specified according to the RM. With the representation
of the IDEFO version of the OHSAS clauses, the “establishment
of procedures” by the “organization” is connected to input and
output through the “implementation of the procedure” by the
“individual.”

There are no activities in Step 2, Central Step, and Step 6. current procedure is revised and activities are added based on However,
a procedure that is set up by an organization will be the RM. Specifically, the new procedures are to be difficult to convey to an
individual in another department, who implemented by each department, and individuals belonging to will in turn find it difficult to
implement as a consequence. each of these departments are to validate and implement them.

Therefore, based on the newly established procedure, the
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V. METHOD TO EVALUATE THE CULTURE/CLIMATE OF SAFETY

The proposed method to evaluate the culture of safety involves
placing activities, which have been specified in manuals in
corporations based on OHSAS on to an RM and determining the
necessary activities that the corporation’s OHSAS had not
covered. This methodology can thus develop a structure where a
culture and climate of safety can be organizationally created.
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Fig. 4 An organizational model where an activity cycle is completed by a single response provider
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Fig. 5 An organizational model where the information dissemination cycle is disrupted

A.Non-Resilient Organizational Model

By setting and specifying a structure based on the IDEF0
model of the OHSAS standard through an RM as a resilient
organizational model, an organizational model that is not resilient
can be raised as follows.
1) The completion of an activity cycle by a single response

provider (Fig. 4):

' "O! Group Ei\"—?i‘i Organization

s

AN &
Y i i' Group \—:gg:@‘ Organization

© 2024 Journal of Functional Materials. All Rights Reserved.

Page 48



Journal of Functional Materials
ISSN: 1001-9731

Volume 31 | Issue 8| Year 2024
https://journaloffunctionalmaterials.com/

*  All activities are carried out by an “individual” response
provider, and the activity cycle is completed by the single
response provider.

* Individuals who belong to multiple departments use their
knowledge to develop, operate, and maintain procedures,
respectively. Improvement in such procedures is brought
about only within the departments to which those individuals
belong.

e The organization use organizational model where other
response providers, departments, and the organization are
not involved in the establishment, implementation, or the
maintenance of such procedures.

2) The disruption of information dissemination activity (Fig. 5):

The organizational model where output is based on an activity
to disseminate information to other personnel within an
organization is disrupted before it connects to any other
activity.

B.The Issues Arising out of a Non-Resilient Organizational
Model

1) An Issue of Having a Single Response Provider
Complete a Response on His/Her Own

If an organization is not involved in any part of an activity
cycle, it is not possible to reflect establishment, implementation,
and maintenance of a procedure when deciding its occupational
health and safety policies. This means that the PDCA cycle meant
to assist in improving the organization as a whole does not
properly operate. The cycle is rendered non-functional when the
“organization” establishes the procedure, the “individual”
implements the procedure, and the “department” or “group”
provide feedback based on the experience of individuals in
implementing the procedure in order to improve organizational
procedure. When this cycle is completed by the “individual,” the
specific and more appropriate skillset of the “individual” will not
be fed back into the “department” and the “organization.” Thus,
when revising and improving the procedures, those skills will not
be reflected in the revision. Furthermore, when the “individuals”
within each department are left on their own to complete cycles,
each department ends up with different procedures. When this
happens, the organization finds that a common and
organizationally unified framework to respond to signals is not
shared across departments, thus making it difficult to flexibly
response to a given situation.

2) Issues Due to the

of Information
Dissemination Activity

Disruption

When an activity to disseminate informational output does not
link up with the next activity, the personnel of the organization
cannot determine how to use the disseminated information based
on the OHSAS clauses. Therefore, each official of the
organization uses his/her own discretion in wusing the
disseminated information.

Based on these issues it can be assumed that a resilient
organizational model should look like that shown in Fig. 6. This
is a PDCA cycle that helps disseminate the OHSAS standard
throughout the company. In order to run this company-wide
PDCA cycle continually without failure, it is necessary to

establish a section-based PDCA cycle at each stage of the cycle.
Fig. 6 shows where it is possible to establish its own cycle within
the individual, group, and at the corporate level.

3) In an Organizational Structure with a Section-Based
PDCA Cycle

* Each section goes through the
maintenance — improvement process.

*  Subsequently, the improvement must be checked and tested.
If it passes the check, one can move on to the next stage.

e If the improvement fails the check, one goes back to an
improvement section, provides safety instructions, and
returns to the cycle.

 This is repeated in each responding section of the
organization.

implementation —

VI.CONCLUSION

In this paper, we proposed a model to enhance safety culture
in organizations that have adopted and operate the OHSAS
occupational health and safety standards. In future research, we
will consider an educational method to make the PDCA cycle
work properly for each section.
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