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Abstract—This work tackles the measurements of health,
safety and environment at work (HSE) which is closely
related to developing the HSE indicators. The main aim
of the research that has been proposed in this work is to
suggest solutions that allow companies to achieve their
objectives in an appropriate time, to develop product
quality, and to improve the image of the company by
determining the failures of the Health and Safety
Management System using organizational FMECA. To
improve HSE performance, the companies and industrial
institutions need to understand the role of the managerial
system, and its relationship with all institution's details,
in which the importance of understanding the policy and
organization in the enterprise helps directly or indirectly
to achieve the aims through implementing specific
methods. In this study, we will apply the Organizational
FMECA on different levels in the field of institution
management system, also on the level of Health and
Safety Management System Moreover displaying the
extent of its contribution to reveal the failure points on
the level of managerial system, in addition to present
possible solutions in order to improve and develop the
performance.

Keywords: System managerial, FMECA, organization, safety,

policy, risk
1. Introduction:

Currently, a lot of companies and industrial
establishments operate with objectives that can be very
different in their natures [1]. The goal is a set of activities
that can be achieved in order to get a well-defined and
well-targeted managerial system. It is essential for this
system because it is compared to the results that are
obtained through some criteria [2]. Indeed, experience
shows that a large number of companies do not achieve
the fixed objectives within the same company, the results
could be very different from one objective to another [3].

At the same time, industrial activities generate
adverse or undesirable effects on workers, facilities, and
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the environment that provides a general idea about the
companies. Even more, it can impact on the ground, and
workers that may suffer from various health problems [4].

So, how can companies attain a high level of
management quality, which allows them to achieve their
cyclical goals?

To solve this problem and answer this question, we
need to answer the following questions:

How to extract information to reach the goal?
How to maximize performance?
What methods and tools are used to achieve this goal?

Our study highlights the importance of using a
managerial system that extracts information and uses it to
provide solutions to achieve goals. Certain techniques or
methods must be used to achieve a maximum level of
performance.

However, the implementation of the managerial
system is often complex and it requires the evaluation of
this problem [5]. This evaluation can be done by using
tools called Organizational FMECA ( Failure Modes,
Effects, and Criticality Analysis is a method designed to
identify and fully understand potential failure modes and
their causes, and the effects of the failure on the system or
end users, for a given product or process, assess the risk
associated with the identified failure modes, effects, and
causes, and prioritize issues for corrective action and
identify and carry out corrective actions to address the
most serious concerns [6]. The Organizational FMECA
method confronts the knowledge of all the activity sectors
of the organization to obtain good results that allow the
company to develop and to improvs its external image.

In our study, we will demonstrate how the
management system failures impacts on the company's
failure to achieve its objectives, also, on the performance,
and safety of workers, where we will provide scientific
answers and effective solutions that help companies to
reach their aims and improve their external image using
of health and safety performance indicators at work and
by the application of organizational FMECA.
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2. Previous related work

In this study was used FMEA like a method for
Modeling failure propagation is presented in the
context of producing a failure mode and effect
analysis from SysML with a critical infrastructure
system example [7]. In another study, the FMEA was
classified in stochastic quantitative methods and the
qualitative reliability assessment methods, the results
also show in this study that the method can be used
to assess the quality and quantity, as the method can
be used in more than one specific field [8]. In this
study, [9] they provided an effective tool to solve the
quality problem in the manufacturing process by
FMEA. The study aims to identify and eliminate
potential problems in the company's manufacturing
process, by applying (FMEA) to improve the
reliability of subsystems, in order to ensure quality
that boosts the end result of manufacturing.

3. Methods and Materials:

A qualitative methodology has been used when
conducting this research with a special focus on safety and
quality aspects in order to determine all aspects that
directly or indirectly affect the quality and safety at work.
According to the requirements of the scientific research
methodology, official information and data were collected
from various sources (official documents in quality
assurance, safety and health, data and statistics on the
number of annual injuries and losses, worksites visits,
interviews with workers when they are working, and with
administration  officials). Through the extracted
informations, we have had a general idea of the level of
health (occupational diseases, accidents at work, etc.)
Safety (wearing protective equipment, accident statistics
...) and Environment (waste storage at the level of
companies, pollution ...).

As already mentioned in the introduction, our goal is
to enable the company to identify clear and precise
objectives through the extraction of errors in the HSE
management system (the policy) and to provide possible
solutions through the application of the organizational
FMECA method. A transition phase, therefore, seems
necessary before considering the establishment of
organizational FMECA, the first step is to achieve a state
of identification of the managerial system of the company
(in our case it is the policy) according to international

standard. We relied on our results on the evaluation tools
of the existing system and we used it in our work of
synthesis, the observation, the investigation by the
interview, the data of the company. We have used all the
extracted information from the field study to take
advantage of our company consulting study to show the
points that have been hurting organizations that have been
doing methods for many years, without reaping the full
benefits. We applied the FMECA method to the research
policy for the modes of policy failures, the effects and the
causes of non-achievement of the objectives assigned to
the policy. Organizational FMECA allowed us to work
preventively because Prevention is an integral part of the
safety culture, and we want by the results obtained, that
prevention becomes a priority for the company.

4. Organizational FMECA
4.1. The history of the FMECA method (Failure
Modes, Effects and Criticality Analysis).

Originally was the analysis of potential problems, the
generic format that allowed to work on any planning and
identify what could have gone wrong. This basic logic
was taken over, then specialized for products, processes,
machines, and services, the table 01 presented the four
basic questions of FMECA ... [10].

FMECA was established in the United States by Mc
Donnell Douglas in 1962. It consisted of listing the
components of a product and accumulating information
on failure modes, their frequency, and their consequences.
The method was developed by NASA and the armaments
sector as FMEA to evaluate the effectiveness of a system.
In a specific context, this method is a reliability tool. It is
used for systems where reliability and safety objectives
must be met. In the late seventies, the method was widely
adopted by Toyota, Nissan, Ford, BMW, Peugeot, Volvo,
Chrysler, and other major automakers [11].

Despite the fact that the FMEA is developed by the
military, this method is widely utilized in several
insdustries such as: food services, semiconductor
processing, plastic, Aeronautics, healthcare, and
automotive [12].

Potential failure modes

Possible effects

Possible causes Surveillance plan

Monitoring plan effects?

What could be the

What could be the

causes? How to see it?

Table 01: The four basic questions of FMECA (Landy, 2007).

4.2. Organizational FMECA

Applies to the different levels of the
companies’ process: from the first level which
includes the management system, the information
system, the production system, the personal

system, the marketing system, and the finance
system, up to the last level as the organization of a
work task.

For the functional study, we will use the

Organizational FMECA method, which allows us
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to understand the functioning of some management
components within the company, to estimate cases
of occurrence of failure as well as their
consequences on the proper functioning of the
management system much more health and safety
at work, and to initiate the necessary preventive
actions.

The results obtained allow us to increase the
level of the company to a good performance, to
have more productivity and good management of
the health of the workers. We present in the table 2
reminder questions of organizational FMECA and
the priority  determination  questions of
organizational FMECA in the table 3.

Table 2: Reminder questions of Organizational
FMECA

Potential failurel Potential Possible Surveillance &
modes effects causes Mesures
What could go| What What How to make
wrong? could be could that?

the be the

effects? causes?

Table 3: Priority Determination Questions of
Organizational FMECA

Severity Occurrence Undetected | Criticality
What What is What is the] What are
are the the ffectiveness | the
gravity probabilit on controls? | priority
effects? y relative points

appearan listed?

ce to

causes?

4.3. Objectives of FMECA

. There are a number of business reasons to
implement an effective FMECA Process. When
done well, FMECA is a proven tool to reduce life
cycle warranty costs.  When done well,
FMECAs will reduce the number of “oops”
during product development. It is much less
expensive to prevent issues early in product
development than to fix them after launching.
FMECAs can pick out and address safety
problems before a potential disaster [13].

e  Assist within the selection of design alternatives
with excessive reliability and high safety ability
during the early design stage.

e Ensure that all possible failure modes and their
consequences on the system's operational
success have been thought of.

e Assist within the target evaluation of design
necessities associated with diffusion, detection
systems' failures, fail-safe qualities, and manual
as well as automatic override [13].

e The FMECA will: highlight single point
failures requiring corrective action; aid in
developing test methods and
troubleshooting  techniques; provide a
foundation for qualitative reliability,
maintainability, safety and logistics
analyses; provide estimates of system
critical failure rates; provide a quantitative
ranking of system and/or subsystem failure
modes relative to mission importance; and
identify parts & systems most likely to fail
[14].

e Contributes to improved product and
process designs.

e Contributes to cost savings.

e Contributes to the development of control
plans, test  requirements, optimal
maintenance plans, reliability growth
analysis and related activities [5].

4.4. Applications of FMECA:

An FMECA is simple to conduct. It does not
require any advanced analytical skills of the personnel
performing the analysis. It is, however, necessary to
know and understand the purpose of the system and
the constraints under which it has to operate [13].

To carry out an FMECA effectively, a
systematic approach should be followed. The general
procedure for conducting an FMECA can be divided
into several steps as shown in Figure 1.

Step 1. Determine the range of FMECA analysis:
according to the definition, the FMECA is a specific
methodology to evaluate a system, design, process,
or service for the possible ways that failures can
occur. So, the first step is to select the specific scope
of an individual FMECA in order to narrow the
project focus [15].

Step 2. Gathering the FMECA team: FMECA is an
activity based on group (team), it cannot be based just
on one person [15]. The FMECA should act as catalyst
to the motivating ideas between the design engineer,
operations manager, maintenance manager, and a
representative  of the maintenance personnel
(technician). The members of FMECA team must
have a comprehensive understanding of the systems
processes and the mission's requirements [14].

Step 3. Understand the system to be analyzed:
Understanding the system that is used is one of the
most important steps in FMECA. This needs to divide
description of the operational pattrens of the system



Int. ] Sup. Chain. Mgt

39

Vol. 10, No. 3, June 2021

and the later breakdowns into subsystems that can be
dealt with effectively [13].

Step 4. Brainstorm failure modes of each component
and their impact Once each member of the FMECA
team understands the system, here a series of
brainstorming sessions must be held in order to
determine all the possible failure modes [15].

Step 5. Determining the O, S, and D for failure modes
usually: the three risk factors O, S, and D are classified
based on a 10-point scale, as the following: the number
1 is the lowest and number 10 is the highest. It is
essential to establishing clear and concise descriptions
for the points on each of the three risk factors, so that,
all the team members understand the rankings at the
same level. Also, it is important to adapt the risk
ranking scales with the organization-specific
applications [15].

Step 6. Calculating the RPN for every failure mode:
To camputing the riskness in FMECA method, risk
consists of three components that are multiplied to
produce a risk priority number (RPN): RPN= S*O*D
[5].

Step 7. Giving the priority to the failure modes for the
protective actions: Now it can prioritize the failure

modes by arranging them in descending order under
the terms of the RPN. Then, it must put recommended
actions for the high-risk failure modes in which they
should be advanced to improve the system
performance. Usually, these actions are used in three
categories(cases):  eliminating  failure  modes,
increasing the detection of the failure, and reducing the
losses in the of case failure [15].

Step 8. Preparing a report for FMECA through making
a summary to the analysis results: The FMECA
process must be documented by using an FMECA
worksheet [15].

Step 9. Calculateing the revised RPNs where the
failure modes are reduced or canceled: Once the
recommended actions have been used to develop the
system, the FMECA team must re-evaluate all the risk
rankings for O, S, and D, also, follow all the
improvements again. It is very important to re-
evaluate the risks, because this shows how quality of
eliminiting the risk related to each failure mode is
reduced as a result of the specific actions from the
FMECA. There are two goals, the long-term goal
which is the full elimination of all failures, and the
short-term goal that is to decrease the failures if not get
rid of them [15].

| IDeternmnine the scope of Fv-iEA analysis I

+

| Avssemirle tlve FhailFE A toeanmy |

+

I PBraimstomnmn potential faillure mmodes |

%

| Ieternmmine the effects of each failure ]7

-

4{ IDerernmnine thee causes of each fEdluare J

-

| Deternmine the oourraent controls of each failvre |

1

Fimdd
probabilicy rankinngs

Find sewerity
ratukrine

Firucd
detectalbility ramboinges
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Correctiors No
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Figre 1 Main steps of FMEA using

5. Results and discussion :

After our analysis of this policy paper and its
comparison with the criteria for writing global policy
paper, we have discovered that: The information written
on this paper is unclear and needs more accuracy, the
company's goal is generally written and the absence of
periodic targets leads to the lack of the right information

for the workers and ;thus, lack of knowledge of what is
required of him in fact, and this is what causes the absence
of the spirit of diligence and responsibility for them. As
the worker’s understanding of the goal, purpose and the
requirement of the institution, gives an addition and a
strong push for the company to achieve its goals and
develop the quality of'its product and improve the external
image of the institution and as a confirmation of our
opinion. We notice in the policy paper that we have the
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presence of old goals that have not been updated yet, and
this is evidence that the written goals were not actualized.
The institution is still working on achieving these goals
and this is due to points of failure that have not been
corrected. Figure 2 presents the company policy of our
case. We present in table 04 the modes failures of policy
which presents in figure 2. We have summarized the
discovered failures by the organizational FMECA, and
the possible solutions to correct or to remove it in table 5

- ldantifier et respectar les eaxigenceas kMgalas et ndglemeantaires en matiere
de Santd, S&curité et Environneament applhicables & notre site

= ldantifier les risgues professionnels suscepiibles dalterer la sanite et 1la
sd&curitéd des travailleurs =t prendre les mesures apPproRprises pPour
sSupprimer ou recduine ces negues L

= Sensibiliser. former et informer Nenssmble du persconnel sur les risques
liées a nos activites, pour lui parmetire dacguanr les connaissancas
indispensables au travail en securite

= Fourmir les ressources nécessaires. pour que e personnel béeneficie des
mailleuras conditions d hygidne, de sdcuritd at de trawvail

= Aralyser tous les accidents et incidents afin d'en rechercher les causes ot
meattre en oeuvres des actions cornrective pour eviter leur repetition ow keur
oecUrrence

- AmEliorsr e retowr d'expernencs et la communication en mMmatiere de Santd,
Securite et protection de 'Enwvircnnament

- Respaectar Penwvironnemeant, nolamrment, & trier et Eliminer les déchets
gdandards, dans la respact de la rdglemantation

L'ebjectif de notre politigue samtd, sScuritd =t environnement est d'assurer a
shacur un anvircPnament de tracvail plus s

Pour ocela, 'encadremeant est responsable et doit se montrer exemplaire,
notammreant par saes pratigues quotidiennes, dans la communication et la mise
en cauwre de cette palitigue. NMous devons tous vy adhdrer sans NEserve.

Figure 2: HSE policy of the company

Table 4 modes failures of policy

L L L e

i+
|

HSE policy not based on 14001, OHSAS | protections; Fuzzy commitment directed towards
18001. flora and fauna

Political content Commitment Objective
Policy unclear and ill-defined; Absence of | Lack of respect for legal and regulatory General and unclear
an update for the policy; requirements; Absence of the means of HSE objective; Very old goal.

The general management defines and determines
the company's occupational health and safety policy,
controls the functionality of the health and safety
management system and adapts it as needed. It provides
the resources required and sets the organizational
arrangements. The security policy is implemented at the
operational level by a security charter which lays down
the general rules and principles of security to be respected
by all the personnel. The policy and the security charter
are displayed on different panels in the company. They
are reviewed and updated as needed annually [16]. It
includes the commitment of the management, the current
situation, the guiding axes, the objectives (quantified) and
the means necessary to obtain them. It must be adapted to
the purpose of the company and understood by all staff.
The environmental policy is appropriate to the
environmental impacts of the organization and available
to the public [17].
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Table 05: Organizational FMECA for company policy

Organization Potential failure Failure effect Possible cause of Evaluation Preventive actions Results
operation mode failure
P O /D G c Recommended bi1G|C
Unclear and ill- | - Objectives not | Old methods and Redefine a well- targeted
defined policy achieved difficult words policy, well defined with
- Waste of time new methods
3 (1214 24 1|2 4
- Some workers do not
understand the
Objectives
The lack of an update for | - Development delays - Bad training on - Regular and
the policy policy continuous trainings for
- Loss of the value of the the company officials
policy 31313 27 | who set the 1 (2| 4
company’s policy
- The company has a - An annual or semi-
o single policy 2 | 113 6 annual policy 1 12] 2
2 - update
5 g
s
= - The absence of a - Adapted a culture
= culture based on 3134 36 | based on policy 1 3] 3
E policy at the direction among the direction
- Loss of the image of the | - The uncertified A policy must
- HSE policy not company company respect
based on 14001, - Lack standards the standards
OHSAS 18001. certificates. 4 (414 o4 14001, OHSAS 2 | 3] 18
18001.
- The company does not Adopted procedures to
have the means to 4 | 34| 48 | obtain 2 312
apply the standards. certifications
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5.1. The "rules" for establishing a policy

All organizations need a clear policy and accurate
goals in order to obtain the results underlined by the
organization. Based on the results obtained by applying
the organization FMECA which are Failure’s detection
at the enterprise policy level and providing possible
solutions that help to build a realistic policy written
according to international standards in order to provide
possible addition across the enterprise.

Each policy is specific to the enterprise to
which it relates, and should, therefore, be written by the
needs of that enterprise. There are no special rules to
follow, but the points below are provided for
information only. The enterprise policy must respect the
following indications [18],[19],[20],[21]:

® Define the reasons why a policy needs to be defined;

® Include in this policy its commitment to:
- Continuous improvement;
- Compliance with environmental standards;

- A maintenance of public relations.

Cover all major environmental issues facing the
company and establish a priority list;

Define good HSE management practices;

® Assign responsibilities and decision-making
authority;

Document and make public this policy [17];

Annual objectives of health and safety at work: The
general objectives for occupational safety and
health are defined by management at the beginning
of the year. The general objectives are constructed
in such a way as to meet on the one and regulatory
requirements and the other hand the "customer"
requirements for health and safety. To define these
objectives, the management relies notably on
accident statistics and occupational diseases, audit
reports, the results of the risk assessment and the
annual report of the HSCT. The safety objectives
are set out in an annual prevention action program.
[16].

5.2. The general advantages of the FMECA method

The FMECA method confronts the knowledge of
all the activity sectors of the organization, in order to
obtain, in an order that we have sought to make
meaningful, the following results:

® Customer satisfaction is the main objective of
FMECA, an objective against which no one can
rise today. If there were only this argument in
favor of FMECA, it should be enough to make it
essential in our organizations;

® The continuous improvement management
through the management of action plans. The
development and management of these plans will,
along with the regular updates of the FMECA, be

one of the major ways to support continuous
improvement and demonstrate its
implementation;

® Improving communication. Although rarely cited
as a benefit of FMECA, it is for us a major benefit.
It involves placing colleagues from different
departments around a table in order to make them
work in groups, using the same logic and the same
vocabulary to exchange information that will
necessarily be useful for the rest of their work;

e Improving product stability, processes, services,
machines ... It is a priority to act on things that
hinder, destabilize, complicate ... You will use
FMECA to make more stable,better controlled,
better known, better understood, less dangerous ...,
this on what are you working on?

® Cost reduction. Contrary to what some claim, the
FMECA helps you to reduce the internal costs of
obtaining quality, provided you also work on the
internal effects (in the framework of the process
FMECA, on the reduction of rejects and
retouching);

® The optimization of controls, tests, and, not
strengthening of these same controls. The
FMECA helps you to make checks only on the
points that require it;

e Elimination of the causes of failures. This is one
of the major objectives of FMECA that will result
in the implementation of preventive measures, or
even the development of action plans;

® The written experience based on FMECA
reasoning; some organizations will have to move
from an oral culture to a written culture [10];

® The Fault Tree Analysis is a tool used for
identifying multiple point failures; more than
one condition to take place in order for a particular
failure to occur. This analysis is typically
conducted on areas that would cripple the mission
or cause a serious injury to personnel [14].

6. Discussion

In this study, we have demonstrated all kinds of
FMECA with a precise definition of the organizational
FMECA and presented a model for its application
attached to the results obtained, where the owners of
institutions through the study can apply the
organizational FMECA and benefit from its advantages
in solving the problems of institutions in improving
performance and product, while we notice that in this
book [11], and the end of study project [22]
Organizational FMECA is mentioned only as a type, and
it is explained in a very brief way.

In our study, we applied the FMECA
method to the administrative system of a large company,
and we applied it at the level of the company's internal
policy, to highlight the most important areas of failure at
the level of this document and possible solutions to
correct existing errors, as we have demonstrated the
contradiction between the written goals at the level of
the document and the
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results that exist on the ground, then institutions of
various types can through this study know the extent of
the strong relationship between internal policy and all
the results of the institution at the level of safety, health
and also the quality of the product, while in this article
[8], FMECA was presented as a method usable in quality
and did not explain in-depth to explain it, while we made
a real presence on the possibility of using FMECA in
quality by applying it to the managerial system.

Those researchers [23], [24], [25], [26], [9],
apply the vague methodology of the FMEA to identify,
classify and evaluate the risks that have survived in
various fields, at the end of the management, In these
books [13] [14], [6], they did not mention the
organizational FMECA as one of the main types despite
its importance, we mentioned this type, explained and
applied, which shows that this is one of the important
types, especially in the field of management.

7. Conclusion:

We wused the organizational FMECA
method, which allowed us to understand the functioning
of some management components within the company,
to estimate the cases of occurrence of failure as well as
their consequences on the good functioning of the
management system. a lot more health and safety at
work, and to take the necessary preventive actions.

We conclude that the application of the
organizational FMECA allows the company to identify
clear and precise objectives through the extraction of
errors in the HSE management system (the policy, the
organization) and present possible solutions by giving
the future impact, the causes of the damages and their
preventive actions in order to achieve the continuous
improvement of any management system.

The results obtained allow us to increase the
level of the company to a good performance, to have
more productivity and good management of the health
of the workers.

We hope that we can apply the
organizational FMECA to the entire management
system in the future, and this is the main focus of our
study.
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