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Abstract

This paper offers an alternative to determine reliability-
centered maintenance (RCM) schemes for replaceable
systems, when replacement times are censored and only
the information that maintenance technicians, from the
subjectivity of their experience, is available. Using
differential entropy in information theory, and exploiting
Lagrangian optimization algorithms, a Generalized
Probability Density of Maximum Entropy (GPDME) is
extracted. Lagrangian techniques provide a set of
parameters that characterize the GPDME, the estimation
of the parameters is done by first order perturbation of the
integral of non-central moments, with which, the GPDME
is typically built. In the emerging industry, RCM
maintenance plans are not a common standard, in an
attempt to put into practice, the benefits of RCM to this
industrial segment, a case study, where the presented
methodology was applied is provided. In the discussion
and conclusions section, the areas of opportunity that are
observed in the methodology presented in this work are
adressed.

RCM-Reliability, Entropy, Lagrangian

Resumen

Este trabajo ofrece una alternativa para determinar
esquemas de mantenimiento centrados en la fiabilidad
(RCM) para sistemas reemplazables, cuando los tiempos
de sustitucién estan censurados y sélo se dispone de la
informacion que los técnicos de mantenimiento, a partir de
la subjetividad de su experiencia. Utilizando la entropia
diferencial de la teoria de la informacién, y explotando los
algoritmos de optimizacién lagrangianos, se extrae una
Densidad de Probabilidad Generalizada de Maxima
Entropia (GPDME). Las técnicas lagrangianas
proporcionan un conjunto de parametros que caracterizan
la GPDME, la estimacion de los parametros se realiza
mediante la perturbacién de primer orden de la integral de
momentos no centrales, con la que, tipicamente, se
construye la GPDME. En la industria emergente, los
planes de mantenimiento RCM no son un estandar comdn,
en un intento de poner en préctica, los beneficios de RCM
a este segmento industrial, se proporciona un caso de
estudio, donde se aplicd la metodologia presentada. En la
seccidn de discusién y conclusiones, se abordan las areas
de oportunidad que se observan en la metodologia
presentada en este trabajo.

RCM-Fiabilidad, Entropia, Lagrangiano
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Introduction

In the reliability-centred maintenance (RCM)
framework, it is common to have difficulties
regarding the failure frequency of vital
components used in industry. Usually
maintenance records [2], information provided
by manufacturers in the marketing of these
components [3] and the experience of
maintenance personnel are the primary sources
for creating a maintenance plan.

In practice, most of this data is either
non-existent [1], relies on subjective views or is
censored in the sense that the components have
not failed. At the same time, maintenance plans
represent an investment in fixed assets,
personnel training and spare parts supply that
sometimes  exceeds what medium-sized
companies can afford in the short term.

It is in this segment that the need for
reliability-based maintenance plans is detected,
working primarily with very small samples, only
censored data or personnel experience. With this
information and the concepts of entropy in
information theory, a generalized model is
developed that describes the probability of
failure of a severely reduced sample of failure
data in industrial components.

1. Problem Presentation

One of the most widely used probability
densities to study the failure frequency in the
RCM framework is the Weibull [10], [13], the
scale parameter is determined by the sample
size, if the sample is very small, the Weibull
probability density is still able to give reliable
results on a reduced sample.

On the other hand, if there is no failure
data, the data is censored [13], therefore, the
estimator for the Weibull probability density
cannot be determined:

i = ()" @

In (1), r is the number of data, being
censored, r=0, which indeterminates the scale
parameter.
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RINOE® All rights reserved

June 2022 Vol.6 No.10 1-9
2. General Objective

To build a model that can estimate the
probability of failure in industrial components
from severely reduced samples or censored data
samples, that is, in those replaceable components
in which the failure has not yet occurred and the
maintenance records are unreliable or non-
existent and we only have the experience of the
maintenance personnel and the manufacturer's
data. [2] [3] [4] [17]

3. Theoretical considerations.

3.1. Reliability and the Weibull probability
density

If x is a Continuous Random Variable (C.R.V.)
that records the time elapsed before having a
failure in some replaceable artefact, n and P,
non-zero positive real constants, we define n as
scale parameter, and B as shape parameter, the
Weibull probability distribution is given by:

B (x\P~1 (% ﬁ.
fo=LE) W ixene @
The literature related to sampling
densities is abundant, however, in RCM [13], the
Weibull represents a viable first option due to its
analytical benefits when establishing it as a
reliability model. Reliability is defined as:

R(T)=1-F(x <T) 3)

Where T is the Mean Time Before
Failure (MTTF) and F(x<T) is the cumulative
probability function. It can be seen trivially that
(1) and (2) lead to:

B

Once reliability is available, the rest of
the relevant functions for determining a
reliability-centred maintenance scheme follow
directly, as the MTTF in reliability is defined by
means of:

E(t) = [ R(t)dt (5)

However, as determined by equation (1),
if the data are censored (which is to say that they
are service data, not failure data), a reliability-
centred maintenance scheme cannot Dbe
fundamentally established [13].

PEREZ-GOMEZ GAONA, Octavio, VAZQUEZ-CARDONA, Vanessa,
GONZALEZ-GONZALEZ, David and PRAGA-ALEJO, Rolando. Reliability
modeling based on Maximum Entropy and non-central moments as an
alternative for RCM schemes or replaceable systems. Journal-Industrial
Organization. 2022
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In the following, an independent
approach is developed, based on classical results
from information theory, C. Shannon's
differential entropy, functional analysis and
probability in terms of Kolmogorov's axioms to
obtain a generalized probability density that does
not depend on failure data and can be interpreted
in service data schemes.

3.2. Fundamentals of information theory

Entropy S quantifies the lack of information of a
random experiment. If the experiment is
governed by a probability distribution p_i then
the function measuring the uncertainty is defined
as:

S =—kXiz1p:In(py) (6)

and it is assumed that O<p_i <1 which
ensures the monotonicity property of entropy:
S>0 over the whole path of p_i, from a linear
point of view, S represents a basis that
diagonalize p~[12]. Thus, when we possess the
maximum information of the system, S reaches
its minimum value. In this idea, S will reach its
maximum value when all p_i are equiprobable.
Following this hypothesis, we could assign
probabilities by means of the relative frequency
p_i=1/n which directly associates the entropy:
S=kiIn(n), so that S grows in direct proportion to
n in the mentioned case. In general, [5] [2] [14]
the fundamental hypothesis of this work is based
on the assumption that the entropy satisfies the
following

Definition: Maximum entropy principle:

"The statistical entropy of a random
system reaches the maximum compatible with
the imposed constraints.”

The basic idea behind this principle is
that there is no reason to privilege a particular
state or event in a random experiment. Starting
from a state of equiprobability, there is uniquely
a probability density defined over the states
accessible to entropy from the point of view of
information theory.

3.4. Optimisation and variational techniques.
Euler-Lagrange equations.

If one has a well-defined functional in some
region of R"2, by considering the action on the
functional defined with the re-parameterisation:

ISSN-2524-2105
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Y (x)=y(x)+ea(x) and varying the action
with respect to the parameter €, given that a(x) is
an arbitrary function within the defined domain,
one obtains the Euler equation:

d OF OF
aa—y,—a—o (7)

By exploiting the properties of (7) in
terms of an isoperimetric optimization problem
it is possible to make an identification with the
Lagrange multiplier optimization method [14],
to extract a maximum entropy probability
density.

3.5. Generalised probability density

Equation (7) can be used to define a functional
when subjected to continuity conditions on its
assumed random variable. In this sense, the
Shanon entropy [5] [6] [17] can be defined as:

S(P,P") = = [ f(OIn[f(D]dt (8)

Where f(t) is a probability density
defined in equation (6) for the continuous case,
and the integration extends over the entire
domain of f(t).Subjecting (8) to the constraints:

[f@®de=1
[ tEf(Dde = ©)

Where u; is the k-th moment of f.
Equations (8) and (9) can be stated as an
optimization problem by Lagrange multipliers,
the functional (or objective function) is
constructed directly:

F(f.f',6) = =f(©) In[f ()] = T, At f (&) (10)
Where the A, are the Lagrange

multipliers. Applying equation (7) to equation

(10) gives:

f(t) = Ae=9® (11)

Where A is a normalisation constant and

@) =1+X; At f (6) (12)

To ensure convergence of the probability
model, we need to require that:

N=2m with m a [17] positive integer.

PEREZ-GOMEZ GAONA, Octavio, VAZQUEZ-CARDONA, Vanessa,
GONZALEZ-GONZALEZ, David and PRAGA-ALEJO, Rolando. Reliability
modeling based on Maximum Entropy and non-central moments as an
alternative for RCM schemes or replaceable systems. Journal-Industrial
Organization. 2022
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3.7. Lagrange multipliers

We can obtain a set of equations from which to
extract the Lagrange multipliers [9] [14]. One
way to do this is to assume that ¢(t) forms a basis
of orthogonal functions, in which case, taking
the derivative of (11), integrating over its entire
domain and applying boundary conditions on the
maximum entropy probability density, we get:

[ S fdt =0 (13)

—o dt

In other words:

Ak Ry [T thLf(D)de =0 (14)

In the above formulation, one has a series
of moments defined for each integer value of k.
Likewise, the argument used leading to (14) can
be extended if it is derived to the probability
model, multiplied by t*n and integrated over its
entire domain, the new parameter n will account
for the constraints that can be imposed on the
functional arising from the Euler-Lagrange
equation, proceeding, one obtains:

[Tt fdt = Lk Th, [ U fde (15)

It is important to note that (14) and (15)
are series of moments when written explicitly,
they are respectively:

Al + 2&2#1 + 313#2 + -+ NAN:“N—I =0

Apin + 2250041 o+ NAypinin-1 = Nn—1

Therefore, (14) and (15) form the core of
the proposal presented in this article, from the
theoretical perspective, [8] [9] [14] [17] since, in
reality, (14) and (15) form a system of equations
given by:

0

W o Un—1 Al 1
( P )( : ): 24, (16)
Un+1 0 Han / \NAy :

(N + Duy

In equation (16) it is then necessary to
feed the moments operator with some reasonable
estimate of the moments, and in such a case,
proceed to solve the system of equations for the
Lagrange multipliers, which are the parameters
of the generalized probability model given in
(12).

ISSN-2524-2105
RINOE® All rights reserved

June 2022 Vol.6 No.10 1-9

The estimation of the moments of a
probability density can be carried out through
several alternatives, in this work the approach is
based on estimating the moments by means of a
non-central moment integral [12] [14], assuming
that the generalized maximum entropy
probability model does not deviate much from
that obtained by means of a Weibull probability
density. That is, it is assumed that there is a
minimal perturbation [6], between the Weibull
model and the Generalized probability model.

4. RCM methodology

The usual reliability-centred maintenance
schemes require identifying the characteristics
and processes to which various components are
subjected in various stages, with the aim of
selecting the appropriate maintenance scheme
that responds to the industrial process in which a
component or a set of components that can be
replaceable or repairable is working. Roughly
speaking, the 6 usual stages of reliability-
focused maintenance are: [13].

1. Equipment selection

2. Fault identification

3. Define  fault diagrams. Identify
consequences.

4, Maintenance strategy
S. Reliability
6 Reliability focused maintenance plan.

In this paper, the focus is on the fifth
stage. Reliability in the RCM scheme consists of
selecting the best model that represents the
probability of failure and building with it the
whole reliability-centred maintenance scheme.
In other words, the starting point is to select a
specific component, identify its failure modes,
understand the consequences of the failure of the
selected equipment or component and propose a
maintenance strategy based on the modelling of
a probability density.

Established in the fifth step above, the
question arises, Is the sample large enough?

In the following section we present an
example where the scheme described in this
paper was applied, the sample obtained was
reinterpreted for the specific purposes of the case
study and the development of the methodologies
outlined in this section.
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5. Case Study

The following data were obtained from the
company Plasticos y Metales De Coahuila, and
are the operating times in hours of valves used to
control the pressure with which plastic is
injected into various moulds. They represent an
example of a system of replaceable parts and can
be analysed within the schemes of reliability-
centred maintenance.

23880
24210
27212
25731
25687
28213
25231
21782
33121
25103

Table 1

The technician's experience indicates
that the valves will fail between 23200 and
27900 operating hours.

5.1. Weibull analysis

In the following it is assumed that the data
provided is a sample of failure times. Also, all
graphs provided from this point onwards are
plotted in hours on the abscissa axis.

In order to provide a reliability-centred
maintenance scheme, by carrying out a Weibull
parameter adjustment [10] using the maximum
likelihood method. With the scale parameter at
the mean of the data and the shape parameter
equal to one, this initial data provides through
the Newton-Rhapson method the values:

n=26818.4; p=12.7290
The Weibull probability density that with

maximum likelihood represents the data in Table
1 is thus:

W(t) = 5.436 X 10759411.729 , —4.27x10757¢ 1273
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The cumulative probability function is
then:
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Graph 2
5.2. Mathematical expectation, MTTF

We then proceed to determine the MTTF, since
we have the reliability function, the MTTF turns
out to be a value of critical importance for
making decisions regarding the maintenance
scheme focused on reliability, (5) provides it:

E(T) =25676.21 (17)

Likewise, the instantaneous failure
frequency is given by:

h(t) == In(R(t)) (18)
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The instantaneous failure frequency, also
known as the risk function, indicates the rate at
which reliability decays as the time the device in
question is in operation evolves. The risk
function, like reliability, decreases abruptly after
the MTTF, inducing a risk process if at least
inspection measures are not taken at around
26000 hours of valve operation. It is common
practice not to wait for the valve to fail, but to
replace it before any malfunction occurs.
However, in Table 1 the data is interpreted as
failure data, not service times. [1]

5.3. Reliability-centred maintenance scheme.
RCM

With the data provided by the company Plasticos
y Metales de Coahuila, the following reliability-
centred maintenance scheme is established.

Weibull model parameters MTTF
_(1>B n=26818.4 | ~25700hrs
R(T) =e \n

B=12.7290 | h(t)>26000hrs

Table 2

Thus, it would be recommended to the
company's management to replace the valves
before 25000 hours of operation without waiting
to reach the MTTF, as the risk of failure
increases abruptly around 25700 hours.

Furthermore, if we consider the value of
the probability of failure at 28000 hours, we can
see that it represents a high risk for the
machinery:

F (28000) =0.82293
5.4. Reinterpreting the sample

In this section we reinterpret the data to compare
it with the results of the previous section. It is
necessary to understand that what is being
offered is an example of how to work with the
maximum entropy model when the data are
censored and only the expertise of the technician
is available. In no way does the following
scheme correspond to a complete approach on
how to elaborate the estimation of the moments
in equation (16), it is intended, however, to give
an indicative idea of how to proceed once a
complete theoretical scheme for the estimation
of moments is available.
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In fact, the status and progress of the
presented research is formally shown up to the
momentum operator and the theoretical
framework supporting the maximum entropy
probability density. However, it is interesting to
note that the scheme proposed through equation
(16) to determine the Lagrange multipliers has
remarkable utility even when only reasonable
estimates of the first moments of the maximum
entropy probability density are known.

Since these are replacement times, no
actual failure data is available and therefore the
entire sample is censored, only the technician's
experience is available. The usual RCM schemes
suggest the use of a Weibull probability density,
but when trying to run the estimation of the
Weibull parameters, the problem already
anticipated in the introduction is encountered.

The alternative proposed is a probability
density that comes from maximize entropy, i.e.,
amodel identical to the one proposed in equation
(11) is considered, and it is assumed that the
Weibull probability density of service data can
be used as an initial perturbation point to
construct the probability density of maximum
entropy.

Such a choice in the model and equation
(16) leads to consider some system of equations,
previously estimating the moments of the
function f(t), and of course, the question arises,
how many terms to include in ¢(t) to adequately
represent the model? If one decides to include
the mean, variance, skewness and kurtosis, the
operator of moments is 4X4, however [9] [10]
[11] [15] suggest considering the first four
moments, even pointing out that when the
information in the operator of moments is
extremely difficult to obtain in the context of
achieving a basis, which diagonalises the
operator of moments, the first two moments are
sufficient to determine in an acceptable way the
probability density. In such a case, will have a
system of 2X2 equations, which is much more
computationally friendly to deal with.

5.5. Estimation of moments

To estimate the moments of the censored data
[4], the MTTF obtained from the Weibull
analysis will be used assuming that the mean and
variance parameters do not deviate much from
those predicted by the Weibull analysis [10]
[12].
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The technician's experience indicates
that the service times are made in the interval
(24000,28000) in hours, from which the
following values are obtained for the moment
operator:

(1, =26818.4; u, = 6079355.823

Since no information is available, the
variance has been estimated by the non-central
moments formula, using the Weibull probability
density [13][14][15], previously determined to
locate the maximum entropy probability density:

pe = [, (t = u)*Wn, Bldt + TR_;1p ()] (19)

The rest of the non-central moments, [4]
[6] form a convergent residue such that |$(u;)[?
— 0 as we introduce more moments in the
maximum entropy probability density [12] [16]
[17]. Solving (16) with the estimated moments
yields the model:

f(t) — Ae—(1+3.56901x10—5t+6_4271><10—10tz) (20)

(20) is already a maximum entropy
probability density. The normalization constant
takes the value:

A=1/6741.17713646257

whereby the non-parametric maximum
entropy probability model has the graph:

08 / 1
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02f / A
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Graph 4

Likewise, the reliability function has the
following graphs
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The MTTF obtainded from equation (5),
for this distribution is therefore:

E(T) =14600

Thus, the MTTF indicates a situation of
lack of maintenance, putting the components of
the entire injection system at risk. In the same
way as was done with the Weibull probability
density, when evaluating the probability of
failure in 28000 hours, the following is obtained:

F(28000) = 0.85746 (21)

With both models, about 84% of the
times when valves are allowed to operate above
28000 hours, the probability of failure is very
high. Thus, the conclusions of extreme operating
times obtained with the Weibull can also be
obtained with the maximum entropy model.

However, having used only two moments
in equation (16) it is possible that the model does
not adequately represent the information
provided, i.e. replacement times and technician
experience. One way to indirectly see if the
calculated probability actually represents the
phenomenon being treated is provided by the
hazard function [12] [13], equation (18), which
indicates the rate at which reliability decreases
as time evolves. It is in itself a way to predict
how the reliability decreases as long as the
components keep working, given that we have
R(T), we can determine h(t) and observe if the
rate at which it decreases around the MTTF is
too steep, the graph of h(t) associated to the
reliability calculated by maximum entropy is:
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It can be seen that at around 15500 hours
of valve operation, the risk continues to
decrease, practically at the same rate. This means
that the proposed model can be improved by
virtue of the risk function: it is still possible that
there is another model that better represents the
information available".

6. Discussion and conclusions

The state of the research indicates that it is
possible to elaborate  reliability-centred
maintenance plans with the tool developed up to
this point, further developments will strengthen
the proposed schemes and will give much more
certainty to the maintenance plans to be
elaborated for the indicated industrial sector.
However, the need for a more formal scheme to
estimate the moments [15] [16] [18] that feed
equation (16) is missing, the research line
contains parallel work in fuzzy logic and
stochastic parameter location algorithms, based
on the convolution theorem [14].

On the other hand, given that the formal
language of probability is measure theory, one
cannot rule out venturing into this field to extract
the necessary tools to allow for a significant
improvement of the results and future research
planned in the present line of research.
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Abstract

This project was carried out in a company that sells and
distributes medicines, it is striving to improve the quality
of the service, which is why it is aiming to design the
quality management system based on the processes
approach and compliance with 1ISO 9001:2015 regulatory
requirements. To fulfill the objective, the following
activities were carried out: processes mapping, context
analysis, risk identification, stakeholder mapping,
establishment of quality policy and objectives, and
development of a control plan. The results indicate the
following key processes: purchases, inventories and sales,
strategic prospecting, supply and support; management of
human resources, technology and finance. Most influential
stakeholders; in the client category, the Instituto Mexicano
del Seguro Social, private hospitals and laboratories; in the
provider category, PISA laboratory and independent drug
distributors, in addition, the scope of the management
system, policy and quality objectives were established, as
well as a control plan for the system's risk management.
Critical risks include not having developed mechanisms
for electronic commerce and the lack of a Quality
Management System. The countermeasures consider
creating and designing an e-commerce store and
implementing the Quality management system.

Process Approach, Quality, ISO9001

Resumen

Este proyecto se realiz6 en una empresa que vende y
distribuye medicamentos, tiene interés en mejorar la
calidad en el servicio, razén por la cual el objetivo es
disefiar el sistema de gestion de calidad basado en el
enfoque a procesos y cumplimiento de requisitos
normativos 1SO 9001:2015. Para dar cumplimiento al
objetivo se realizaron las siguientes actividades: mapeo de
procesos, analisis del contexto, identificacion de riesgos,
mapeo de partes interesadas, establecimiento de politica y
objetivos de calidad y desarrollo de plan de control. Los
resultados identificaron procesos claves: compras,
inventarios y ventas, estratégicos prospectacién y
proveeduria y de apoyo gestién de recurso humano,
tecnologia y finanzas. Las partes interesadas con mayor
influencia; en categoria clientes el Instituto Mexicano del
Seguridad Social, hospitales particulares y laboratorios,
categoria proveedores; laboratorio PISA y distribuidores
de medicamentos independientes, adicionalmente se
establecio el alcance del sistema de gestion, politica y
objetivos de calidad, asi como un plan de control para la
gestion de riesgos del sistema. Los riesgos criticos
incluyen el no tener desarrollados mecanismos para
comercio electronico y falta de un Sistema de Gestién de
Calidad. Las contramedidas consideran, crear y disefiar
una tienda e-commerce e implementar el Sistema de
Gestion de Calidad.
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Introduction

The pharmaceutical industry for human use is
one of the most innovative industries due to the
appearance of new viruses and diseases in
general, for which it requires constant updating
to adapt to the health needs of humanity; since a
healthy, creative and innovative pharmaceutical
industry leads to a better quality of life for
society (Castro, 2018).

One of the events that has revolutionized
this sector is the declaration of a global
pandemic in 2020 due to the appearance of a new
disease called COVID-19 caused by a new virus
called SARS-CoV-2; because of this,
pharmacists around the world continue to play a
very important role in the fight against this
disease(Song, Hu, Zheng, Yang, & Zhao, 2021).
(Jordan, Guiu-Segura, Sousa-Pinto, & Wang,
2021) They establish that the global health crisis
derived from COVID-19 is pushing all the health
systems to the limit, including the richest
countries and those with the best health statistics.

In addition, this crisis has also shown that
pharmacists, researchers, and pharmacies are a
fundamental and essential part of any health
system in any country. Therefore, the
pharmaceutical sector has also been called upon
to ensure the supply of health products and
medicines and, where appropriate, to manage
their shortages to deal with this disease.

In Mexico, the pharmacy business has
evolved, currently, in addition to medicines, you
can find a wide variety of nutritional products,
personal hygiene or even a medical office. Due
to the maturity of the market for health products
and the prevailing regulatory environment in this
country, the Federal Commission for Protection
against Sanitary Risks (COFEPRIS) has issued
various regulatory provisions, all for the benefit
of the Mexican population, although on the other
hand it requires greater maturity for businesses
in the field and all those involved, such as
suppliers, distributors, and even those who
manufacture products and offer services (Lara-
Aké, 2020).

ISSN-2524-2105
RINOE® All rights reserved

June 2022 VVol.6 No.10 10-17

Derived from the new challenges of the
pharmaceutical industry to ensure the supply of
medicines for the health sector and looking to
improve the sales services and be more
competitive, the company for this study is
approached; located in Ciudad Obregon, Sonora,
the company aims to provide medicines to the
health professionals, its main client is the
Mexican Institute of Social Security (IMSS)
both in Ciudad Obregdn and Guaymas, as well
as Navojoa, but they also provide medicines to
private clinics, private offices and even to
pharmacy.

To determine the current status in
relation to the compliance of a model of a quality
management system, a self-diagnosis evaluation
was carried out in close association with the
employer, for which a questionnaire was used
with a series of questions based on the
requirements of the clauses 4 to 10 from the 1SO
9001:2015 Standard, in this regard, the company
is evaluated in the most realistic way in order to
detect the gaps that exist in compliance with said
evaluation standard, the overall results are found
in the graph 1.

4. Context of the

organization
80%

10. Improvement 5. Leadership
6. Planning for
9. Performance the system of
evaluation quality
management
8. Operation 7. Support

Graph 1 General results of the evaluation of the clauses
of the I1SO 9001:2015 Standard
Source: Own Elaboration

Derived from this self-assessment, it was
detected in the company under study that there is
a major area of opportunity in the clauses 6
(planning for the quality management system)
and 9 (performance evaluation), despite the fact
that the company has established its
organizational philosophy, the gap is found in
some of the requirements of the standard in
which it requests documented information
regarding the scope and object of the quality
management system.
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The quality policy and the quality
objectives which represent a substantial part for
the design of the system, in addition that it does
not have indicators to measure the level of
service that customers perceive, nor does it have
the knowledge of the impact generated by its
services and products on customer satisfaction.

Objective

Design the quality management system for the
company through context analysis, processes
mapping, SIPOC diagram of the key process,
mapping of interested parties and the production
of documented information to lay the
foundations for compliance with 1SO
9001:2015.

2. Theoretical framework

For Deming, quality consists of transforming the
needs and expectations of the client in a
quantifiable and measurable facet, thus enabling
a way to design and develop products and/or
services for which the client will be willing to
pay, thus achieving their full satisfaction;
therefore, derived from this conception, we learn
that quality can only be measured from the
customer's perspective (Hernandez, Barrios, &
Martinez, 2018). On the other hand, (Organismo
Internacional para la Estandarizacion [ISO],
2015) defines quality as the degree to which a set
of inherent characteristics of an object meets the
requirements. Given these two definitions, the
customer is the main focus to consider in the
design of a Quality Management System.

Quality is a topic that has become
relevant in recent times, every day one is in
contact with products or services, which are
constantly changing, competing with each other
and displaying particularities such as better
prices, or Dbetter ingredients. Taking into
consideration that companies are striving to be
competitive in order to stay in the market
(Novillo, Parra, Lopez, & Ramon, 2017).

Nowadays, customers can choose due to
the wide range of products that exist, and in most
cases, they do so based on perceived quality. In
particular, quality affects a company in four
ways:
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1. Costs and market share: improvements in
quality lead to greater market share and
considerable cost savings due to fewer
failures, rework, and return guarantees.

2. Prestige of the Organization: the
perception of quality will arise from the
experiences that customers have about
the company's new products and also
from the practices of employees and
relationships with suppliers.

3. Product Liability: Organizations that
design and manufacture defective
products or services may be held liable
for damages or injuries resulting from the
use of their products. This leads to large
legal expenses, and negative publicity
that does not prevent the failure of the
organization.

4. International ~ implications: in a
globalized world, quality is considered
an international issue. Both for a
company and for a country. In effective
competition within the global economy,
products must meet quality and price
expectations. (Carro & Gonzalez, 2012).

Considering the above (Séanchez -
Tembleque, 2016) it is deemed that, in the long
term, improving the quality of products can
reduce their real cost. In addition, using better
trained and competent personnel enhances the
flexibility and adaptability of companies, this
allows prices to be reduced and sales to be
increased.

The quality of customer service is one of
the essential points that must be met within
companies; Regardless of their size, their
structure and the nature of their operations, they
must be able to demonstrate their ability to
perform in their area, given that the first image
customers perceive helps maintain their
preference, and if a customer becomes upset,
they can become a threat (Solérzano & Aceves,
2013). (Haro, y otros, 2018) They conceptualize
a quality management system as the way in
which the organization carries out business
management associated with quality. In general
terms, it consists of the organizational structure
together with the documented information of the
processes and resources that are used to achieve
its quality objectives and meet the established
requirements of the clients.
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On the other hand, (Rojas, 2016) defines
it as a set of interrelated elements of a company
or organization that manages its quality in an
orderly manner, in the search for the total
satisfaction of its clients. Likewise, quality
management systems are part of the tools
required for the organization to achieve quality
goals and objectives, offering customers
confidence and security in the products and/or
services they receive.

A quality management system must be
designed following the processes approach,
which includes the establishment of the
organization's processes to operate as an
integrated and complete system, it also
integrates measures for the fulfillment of
objectives, defines activities and interrelated
verifications to deliver the intended results, it
documents planning and controls as needed in
the context of the organization. In addition, it
includes risk-based thinking and the application
of the PDCA cycle (Plan, Do, Check and Act)
(Organismo Internacional para la
Estandarizacion, 2015).

The implementation of an ISO 9001-
2015 management system brings efficient
results, presenting improvements in the quality
of services due to the flow of communication
channels with clients, as well as the proposal and
execution of a training program for its
collaborators and the self-inspection of senior
management, the role of the latter in the design
of the implementation strategy of the 1SO 9001-
2015 Standard, is of the utmost importance,
considering that they will be the main promoters
of compliance with the requirements of the
clients and their stakeholders seeking constant
involvement and commitment. (Ancasi &
Romero, 2018).

(Gonzalez, Batista, & Gonzélez
Fernandez, 2020) present a model for the design
of a quality management system (QMS) which is
based on the seven principles of quality
management according to the ISO 9001: 2015
standards. On the other hand, one of the most
well-known and used models at an international
level is the one proposed by the ISO Standard,
which manages quality by also applying the
seven principles and a continuous improvement
approach through the Deming cycle Plan, Do,
Check and Act (PDCA) that can be applied to all
processes and to the quality management system
as a whole(Organismo Internacional para la
Estandarizacion [ISQO], 2015).
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3. Method
Object of study

The object of study of this research project is a
medicine distribution company located in
Ciudad Obregon, Sonora.

Materials

- Structured  interviews with  senior
management.

- Self-assessment questionnaire for ISO
9001:2015.

- Office package.

Procedure

In order to establish the procedure, the
requirements established with respect to the
generation of documented information of the
ISO 9001: 2015 Standard were taken as a model,
developing the following steps:

1. Develop the map of processes.

2. Develop the SIPOC diagram (Supplier-
Inputs-Process-Outputs-Customers)  of
the key process.

3. Carry out the analysis of the context of
the company under study.

4. Map out the interested parties.

5. Establish the object and scope of the
Management System, Policy, Quality
Objectives.

6. Develop control plan.

4. Results

The following diagram (figure 1) shows the
processes map that was prepared with the
support of the employer in which there are 2
strategic processes that contribute in the political
part, goals, quality objectives. The operational
processes in which the product goes through a
series of steps until it reaches the customer's
hands, such as the purchasing, inventory and
sales processes, as well as the support processes
(human resource management, technology
management and finance) which support the
other processes.

CANO-CARRASCO, Adolfo, GONZALEZ-MENDIVIL, Manuel
Antonio, LOPEZ-FIGUEROA, Julio César and PERAZA-ARAUJO,
Lee Erick. Design of a quality management system for a pharmaceutical
company. Journal-Industrial Organization. 2022



Article

14
Journal-Industrial Organization

Strategic Processas
:

Key Processss

(b firos) e

Needs and Expectations
Customers

Managerrmm

Soppin Processs

Figure 1 Processes Map
Source: Own Elaboration

Through unstructured interviews, talks
and virtual meetings with the entrepreneur, the
SIPOC diagram of the first level was developed,
in which the main steps of the key sales
processes were established, their inputs, their
suppliers were identified, as well as its outputs
and its customers, as can be seen in Figure 2
below.

« Laboratorios « Custome « Identify « Patent Instituto
quimica r Orders customer Medicines Mexicano
SON’S demands « Generic del Seguro

« Collins « Submit the Drugs Social

+ Maver order of the « Naturopathi (IMSS)

- Amsa required cMedicines Cd. .
laboratorios product to * Medical ghreg_on,

« APOTEX the N and Healing avojoa,

suppliers. Material Guaymas.

+ Salud Natural « Receive + Pharmaceut * Pharmacy

+ PiSA H i

. and store ical * Private
FARMACEUT the Products. offices.
ICA product. « Private

« Ship Clinics.
products to
customers.

Figure 2 SIPOC Diagram of the key process
Source: Own Elaboration

A context analysis was carried out using
the PESTEL technique, where the risks and
opportunities that can affect the different factors
(political, economic, social, technological,
environmental or ecological and legal) were
identified.

In addition, the Internal Factors
Evaluation  Matrix  (MEFI) tool was
implemented, which was carried out on the
company under study through an internal audit
to identify both the strengths and weaknesses
that exist in all areas of the business. Obtaining
strategies that can contribute to solving the risks
that the company has, which are presented in
table 1.
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Have an easily accessible website and | Increase in digital sales
an online store with product
availability

Offer discounts and promotions

Decline in demand
Companies with low prices
Conduct satisfaction surveys, improve | Competitive Monitoring
after-sales

Table 1 Strategies to address risks
Source: Own Elaboration

With the support of the employer and
unstructured interviews, the stakeholders that
have the greatest influence on the organization
were identified, which in addition to identifying
them, established their requirements and their
level of importance for the organization (see
table 2).

Interested Requirements Importance
. oparty . level |
Private Delivery time Very high
hospitals (same day)
and — Product range specific to the
pharmacies activity
— Anesthetics
— Antibiotics
— Oncological

— Blood products

— Healing material

— Price

Clinics — Delivery time

— Price
Product range specific to the
activity

— Anesthetics

— Antibiotics

— Oncological

— Blood products

— Healing material

— Products related to the activity

— Maternity

— Cardiological

— Specialty products
by brand

Office — Specialty products

doctors by doctor's field

— Surgeon

— Dermatologist

— Internists

— Ophthalmologists

— Cardiologists

— Delivery time from 1 to 2 days

Table 2 Stakeholders in the organization
Source: Own Elaboration

A specific mapping of the interested
party clients was carried out, where the influence
and power were evaluated, this is with the
purpose of being able to appreciate the
importance that each one of them represents
within the organization and to be able to manage
it efficiently ( see graph 2), where Hospitals
represent a greater importance and private
pharmacies a lesser importance despite having
the same established requirements, however,
Hospitals represent the customer who buys in
greater volume.
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Customers

4 N

Private
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Clinics Hospitals
1 Private
Pharmacies
0
0 1 2 3 4 5

Power

Graph 2 Mapping of the interested party Clients
Source: Own Elaboration

Additionally, a specific mapping of the
supplier’s interested party was carried out,
where the supplier Laboratorio Pisa and
independent Distributors represent a greater
importance and Maver Laboratories a lesser
importance despite the fact that they have the
same established requirements (see graph 3).

Providers

Distribudores
4 independientes

8 o
c 3
L )
£ Lat'l\tl)lratOHOS % 1 Laboratorios
< aver Antibiotics PISA
. from Mexico
1 w
0
0 1 4 °
Power

Graph 3 Mapping of the interested party Suppliers
Source: Own Elaboration

For the establishment of the Object and
Scope of the company's quality management
system, the results of the previously prepared
context analysis were considered, as well as the
requirements of the interested parties, being
established as follows:

The scope of this management system
covers the purchasing, inventory and sales
processes of the pharmaceutical distribution
company, whose distribution includes the local
region of Ciudad Obregdn Sonora, as well as the
central and southern regions of the State of
Sonora. The organization excludes compliance
with requirement 8.3 of the 1SO 9001:2015
standard, this is because it does not carry out any
design and development of any new product, and
the product requirements are regulated in
accordance with the technical specifications and
established contractual requirements by the
customer and the quality of the product.
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Subsequently, in order to establish the
quality policy, it was deemed appropriate for the
context analysis previously prepared, looking to
establish quality objectives as well as
commitments with respect to the fulfillment of
requirements and continuous improvement,
being established as follows: the quality policy
for the company, its highest priority is to offer a
quality service complying with the established
standards, with total satisfaction and
commitment to the client.

Quality goes hand in hand in each of the
daily aspects within the organization,
implementing a continuous improvement
approach that is promoted in each of the
collaborators, from the administrative part to the
final delivery of the product to the client. The
main commitments are:

— Committed to quality towards customers
and suppliers

- A product delivery service in a timely
manner

— Have the products complying with
quality standards.

Another  piece  of  documented
information requested by the 1SO 9001:2015
Standard is the quality objectives. For the
development of said information, it was ensured
that they were consistent with the quality policy,
which establishes three quality objectives listed
below:

- Expand the client portfolio: Create a plan
to approach new customers, offering a
variety of products and even expanding
the logistics system to reach more cities.

— Implementation of a quality management
system: Achieve a certification in the
ISO 9001:2015 standard, complying
with the requirements with the aim of
standardizing quality in the organization,

optimizing processes, improving
security for customers in the medium and
long term.

- Increase customer satisfaction: Carry out
customer satisfaction evaluation either
by phone calls or through the online store
page, offering small surveys to
customers to be able to evaluate the
service that is being offered.
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After determining the risks in the context
of the organization, we evaluated them and the
level of risk they represented was determined,
some actions were proposed to counteract them.
In the external technological factor, an extreme
level risk was found. There is a lack of new
technologies to purchase products in a more
effective way, therefore, it was proposed to
design an e-commerce store with immediate
attention; another risk found as extreme is the
lack of a quality management system found in
the internal factor of the organization, for this it
was proposed to implement the quality
management system 1SO-9001-2015.

Additionally, three high level risks were
detected; inadequate staff process, the product
does not arrive within the established delivery
time to the client, and clients who go to the
competition; to mitigate these risks the following
actions were proposed: Have a person in charge
of evaluating candidates for different areas,
Request support from an external delivery
service and offer promotions, discount system to
customers through the online store respectively
without immediate attention but with high
priority.

Conclusion

The objective set at the beginning of the project
was met, given that each of the products
proposed in the procedure of this project were
carried out, from internal and external analysis
(context of the organization), strategy design,
process mapping, mapping of interested parties
and the generation of documented information
required by 1ISO 9001:2015 and a control plan.
It was evidenced that the key processes (sales,
purchases, inventories) are essential for the
fulfillment of the company's objectives, and
therefore require records and documentation.
However, achieving Total Quality begins with
the development of the quality management
system.

With the complete development of the
quality management system, the company is
expected to improve in different aspects to
achieve total customer satisfaction and also
improve effectiveness and efficiency during its
management in order to position itself as one of
the most competitive drug marketing companies
of the region.
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Through this project it is reaffirmed that
(Ancasi & Romero, 2018) just as when
designing the quality management system, the
leader or senior management plays an important
role since they are the most interested in
achieving the results foreseen by the system, in
addition to the fact that in the version of the ISO
9001:2015 Standard, Leadership appears right in
the center of the model with bidirectional arrows
to all the other modules of the quality model,
which gives it greater responsibility for being the
one who must provide the necessary resources to
perform the functions and operations of the
whole system.
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Abstract

The study of the organizational climate is fundamental for any
company, since it is the most precise indicator that shows the
levels of positive and negative labor relations in the organization.
Organizational climate is a variable that reflects the interaction
between personal and organizational characteristics; it is
considered a fundamental element in the perception that the
worker has of the structures and processes that occur in his work
environment (Goncalves, 1997). Therefore, this research was
applied in the Coppel Villa Guerrero branch through a series of
questions analyzing the variable as a factor of customer
satisfaction both internally (employees) and externally
(customers). Therefore, a questionnaire was designed that
contemplates the proposed dimensions, with the objective of
measuring the organizational climate, and thus determine if this
variable is a correlational factor for customer satisfaction, before
this was defined a sample of 261 customers and 57 employees,
who with their support allowed to conclude the research for the
verification of the hypotheses proposed, which is that, The
impact on job satisfaction can be both positive and negative
because when employees are not satisfied with their work, they
generate a negative, toxic environment and this harms the
organization in all its processes, which showed that there is
indeed a correlation between the organizational climate and
customer satisfaction, since the employee usually feels valued by
the company and is reflected directly in the treatment of the
customer, which leads to job satisfaction.

Organizational Climate, Customer Satisfaction, Coppel,
Factors, Correlation

Resumen

El estudio del clima organizacional resulta fundamental para
cualquier empresa, ya que este es el indicador mas preciso que
demuestra los niveles que se tienen en la organizacion en cuanto
a relaciones laborales, positivas y negativas. Por lo que el clima
organizacional es una variable que refleja la interaccion entre las
caracteristicas personales y organizacionales; considerandose
como un elemento fundamental en la percepcion que el
trabajador tiene de las estructuras y procesos que ocurren en su
ambiente laboral (Goncalves, 1997). Por ende, esta investigacion
fue aplicada en la sucursal Coppel Villa Guerrero a través de una
serie de preguntas analizando la variable como factor de
satisfaccion del cliente tanto en la parte interna (empleados),
como externa (clientes). Por lo anterior, se disefi6 un cuestionario
que contempla las dimensiones propuestas, con el objetivo de
medir el clima organizacional, y asi determinar si esta variable
es un factor correlacional para la satisfaccion del cliente, ante
esto se definié una muestra de 261 clientes y 57 empleados,
quienes con su apoyo permitié concluir la investigacion para la
comprobacion de las hip6tesis planteada, la cual es que, el
impacto en la satisfaccion laboral puede ser tanto positivo como
negativo ya que cuando los empleados no estan satisfechos con
su trabajo, generan un ambiente negativo, toxico y esto perjudica
a la organizacion en todos sus procesos, la cual se demostrd que
en efecto existe una correlacion entre el clima organizacional y
la satisfaccion del cliente, ya que el empleado suele sentirse
valorado por la empresa y se vera reflejado de manera directa en
el trato del cliente, lo que conlleva a una satisfaccion laboral.

Clima Organizacional, Satisfaccion del cliente, Coppel,
Factores, Correlacion
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Introduccion

According to Chiavenato (2011), the
organizational climate can be defined as the
qualities or properties of the work environment
that are perceived or experienced by the
members of the organization and that also have
a direct influence on employee behaviors. There
are several aspects that affect the climate such as
the size of the company, the management style
(hierarchy), the social environment that is
integrated by aspects such as companionship,
communication and conflicts between people or
departments, there are also the personal
characteristics that are the skills, attitudes and
motivations that people have to do their tasks,
then we can say that organizational behavior is
merely related to the climate of the organization
and has to do with productivity, absenteeism,
turnover, job satisfaction, and the level of stress.

In an authoritarian organizational
climate, the responsibility resides in the
authority, and nobody participates or initiates an
action except when imposed by the leader, when
there is a warm, democratic climate, people are
more productive, live satisfied and less
frustrated, there is companionship, cordiality,
cooperation, more individual thinking, creative
faculty, and better motivation.

In the following sections we present
sequentially the development of the research
entitled "The importance of the Organizational
Climate as a factor in customer satisfaction:
Case Study Coppel Villa Guerrero”, giving rise
to the general and specific objectives considered
for research topic, as well as the problem
statement that encompasses the issue to be
clarified, the literature review is also exposed,
where the main concepts and theories that
support the research are addressed, as well as the
methodology used for the development of the
work and testing of the hypothesis, as well as the
results obtained from the study and finally
general conclusions of the applied research.

Desarrollo
Organizational Behavior

Currently, organizational climate is a very
interesting topic for multiple professionals and
areas, which is why it is so important to study it,
in  which subject-organization and subject-
subject interactions prevail.
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Several authors contribute their point of
view on organizational behavior. Cornell (1950),
for his part, defines climate as the set of
perceptions of the people who make up the
organization. For example, Guillén and Guil
(1999), define it as: "the perception of a group of
people who are part of an organization and
establish various interactions in a work context".

Jewell (1985), thinks that
"Organizational behavior is a specialty of
management. It is not difficult to define
conceptually the difference between industrial
and organizational psychology, as a subject of
study, and organizational behavior. (Vega,
Arévalo, Sandoval, Aguilar, & Giraldo, 2006)

Characteristics of organizational climate

Brunet (2011) presents the characteristics of the
concept of climate. The organizational climate
constitutes a configuration of the characteristics
of an organization, just as the personal
characteristics of an individual can build his
personality. It is obvious that the organizational
climate influences the behavior of an individual
in his work, just as the atmospheric climate can
play a certain role in the way he behaves.
Organizational climate is a multidimensional
component of elements just like atmospheric
climate. Climate within an organization can also
be broken down in terms of organizational
structures, size of the organization, modes of
communication, leadership style of
management, among others.

Satisfaction

The concept of satisfaction refers to the affective
state of pleasure that a person experiences about
his or her work reality. It represents the
emotional component of perception and has
cognitive and  behavioral ~ components.
Satisfaction or dissatisfaction arises from the
comparison or judgment between what a person
desires and what he/she can obtain. The
consequence of this evaluation generates a
positive feeling or satisfaction, or a negative
feeling or dissatisfaction depending on whether
the employee finds in his job conditions that he
desires (or absence of undesired realities) or
discrepancies between what he obtains and what
he desires. In short, the degree of satisfaction is
affected by the Organizational Climate™.
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Brunet (2011) in his book “El Clima de
Trabajo en las Organizaciones” argues that the
organizational climate has a direct effect on the
satisfaction and performance of individuals at
work.

Since it depends on how the individual
perceives the climate in the workplace, his
satisfaction will be lower or higher according to
the satisfied needs he has achieved, his work
performance will be equally affected positively
or negatively.

Motivation

Zuluaga, M. (2001) Motivation has cognitive,
affective, and  behavioral ~ components.
Preferences, persistence and determination or
vigor are evidence of a person's internal
motivational processes that translate into
responsibility, compliance, dedication, effort,
and personal productivity in the performance of
work activities. Chiavenato is explicit on this
point, considering that "the concept of
motivation -individual level- leads to that of
organizational climate -organizational level-".

Leadership

According to Lourdes Munch (2011) leadership
is the ability to inspire and guide subordinates
towards the achievement of objectives and a
vision. It is of no use for an organization to have
a large amount of material and technological
resources if the managers do not have the ability
to coordinate and guide the efforts of the staff to
obtain maximum quality and productivity in
achieving the objectives. (p.33)

Theories of leadership

Minch (2011), mentions that the importance of
leadership is such that throughout history
different studies have been carried out with the
purpose of knowing the leader profile and
leadership styles. There are multiple theories
about leadership approaches. The main theories
in this regard are the following.

Classical Theory (1950-1960) Blake and
Mouton. Managerial Grid

One of the most important studies about
leadership styles was done by Robert Blake and
James Mouton, who created the theory of the
Managerial Grid or Administrative Maya.
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After several years of research, these
authors concluded that there are up to 81
leadership styles, but basically, they highlight 5
management styles, from whose combinations
all the others originate. Blake and Mouton
present the leadership styles in a graph in which
the horizontal axis constitutes the interest
towards production and the vertical axis
represents the interest towards people.

Organizational Culture

The terms organizational climate and
organizational culture have figured prominently
in the organizational literature. However, the
fact that they have been studied from different
disciplinary  traditions such as  Social
Psychology, Sociology or Anthropology, has led
to many discussions about their definition and
content. Added to this is the confusion that the
terms climate and culture are often used
interchangeably and equivocally in the
organizational literature. Therefore, this chapter
aims to contribute to systematize and clarify the
existing literature on culture, allowing to
elucidate the terminological and conceptual
confusion between the two concepts. Likewise,
the main differences and similarities between
organizational climate and organizational
culture will be discussed.

Theory underpinning Likert's organizational
climate

Brunet (2011), Rensis Likert is a researcher
known worldwide for his work in organizational
psychology, especially for the development of
questionnaires and  his  research  on
administrative processes.

Methodology to be developed

In this research, it was decided to work with the
Quantitative Methodology since it allows us to
examine the data numerically, especially in the
field of Statistics.

In addition, descriptive research was
used because it is used to describe the
characteristics of a population or phenomenon
under study, to provide information about what,
how, when and where, related to the research
problem and as an instrument it will allow us to
obtain the necessary information according to
the organizational climate as a consequence of
customer satisfaction.
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Documentary research was also used,
which is the one that seeks to obtain, select,
compile, organize, interpret and analyze
information on an object of study from
documentary sources, such as books, archival
documents, hemerography, audiovisual records,
trying to describe the object of study in detail, on
which our topic can be based and finally we
chose to use correlational research that aims to
measure the degree of relationship that exists
between two or more concepts or variables, in a
particular context. Sometimes only the
relationship  between two variables is
highlighted, but frequently relationships
between three variables are in the study.

The research design used for the
investigation is the non-experimental design
because it is carried out without deliberately
manipulating variables. This type of research
was determined because it is flexible and is
based on contexts or events that have already
taken place without the need for intervention by
the researcher and allow us to be objective to
carry out our research, the operationalization
matrix of the variables.

The municipality of Villa Guerrero as a
population, for our study variables we could not
take it into account as such, since there are
several regions of the municipality and
according to our variables which are
organizational climate and customer
satisfaction, the Coppel department store of
Villa Guerrero was considered important for the
development of the research, so a sample size of
278 was obtained.

The techniques considered for data
collection, was the use of a survey/questionnaire,
the formulations of the questions will be closed
or structured, dichotomous, and multiple choice
to obtain accurate and statistical data, a
quantitative measurement on our research topic,
it is also intended to use a documentary analysis
to obtain data and / or statistics of organizational
climate in companies that will be relevant data
for our research.

The data analysis techniques used are
bivariate analysis as it involves the analysis of
two variables in this case those of our research
topic which are organizational climate and
customer satisfaction denoted in this analysis as
X, Y, to determine the empirical relationship
between them.

ISSN-2524-2105
RINOE® All rights reserved

June 2022 VVol.6 No.10 18-25

The type of statistical analysis we are
going to perform is Descriptive since it is
constituted by a set of techniques with the
objective of classifying, presenting, describing,
summarizing, and analyzing the data related to
one or more characteristics of the individuals of
a population, which in this case is Coppel from
the information on each one of them. To cover
these objectives, tables, graphs, and statistical
summaries were used, through QUESTION
PRO which is an online tool used to collect and
analyze information to learn, for example, about
people's choices, opinions, and experiences.
companies quickly create online surveys and
share them with a specific group of users to then
make business decisions based on the response
collected.

Results
Descriptive statistical analysis

In the development of the research conducted on
the organizational climate in the company
Coppel Villa Guerrero, was applied to 57
employees, who were asked to answer honestly
as follows:

47% of the workers are extremely
satisfied collaborating in COPPEL Villa
Guerrero, as well as 30% somewhat satisfied and
only 4% extremely dissatisfied, it is observed
that 70.18% consider that the conditions in
which they work are good, since both the
company and their work space are comfortable
in various factors, while 22.81% think that most
of them are satisfied. 81% think that most of the
time they feel happy working according to the
working conditions.

Finally, 7.02% of the total respondents
mentioned that the physical conditions are not
adequate to perform their duties assigned by
Coppel in the best way. Regarding the work
experience, 40.35% strongly agree that it is
satisfactory and rewarding, while 50.88% of the
respondents only agree, 7.02% are neutral in
their opinion and finally 1.75% slightly disagree
with their job performance in the position they
hold at Coppel.

42.11% agree that they receive the right
amount of recognition, while 7.02% disagree,
29.82% are neutral and finally those who
strongly agree represent 15.79%.
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The benefits granted by the company to
its employees are under the standards that derive
from their needs, which gives to understand that
the company is very flexible in this aspect, that
is why 43.86% represent those people who
strongly agree, 36.84% agree, while 17.54% are
defined in a neutral standard and only 1.75% of
100% consider that the benefits are discrepant,
that is, that they are very little in agreement with
the benefits.

Correlation
Employee questionnaires

The time employees have been working is
merely in a negative relationship with the
compensation expected by them (r=-.068) and a
positive relationship with the professional
promotion offered by Coppel Villa Guerrero
(r=.090), in this case it is observed that there is a
dependence of variables; depending on the time
they have been working, professional
promotions will be given.

There is a direct relationship between
employee satisfaction at Coppel V.G. and the
length of time employees have been working at
the company (r=-.048).

According to the optimal physical
conditions offered by Coppel Villa Guerrero, we
observed that there is a perfect negative
correlation with the comfort that employees
must consult their boss about any problem (r=-
.079).

Work experience is positively correlated
(r=.062) with how long they have been working
at Coppel.

In question 5 regarding the amount
employees receive and recognition, there is a
positive correlation (r=.094) in terms of
employees feeling challenged in their position.

Communication in each employee's
department is rejected as there is no direct
positive or negative relationship with respect to
this hypothesis.
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The challenge that the employees face
with other positions has a positive correlation
with the way in which they receive the amount
or payment and the recognition given by the boss
(r=.094) as well as with the way they are treated
(r=.090) and the way in which the boss is a good
mentor (r=.093) and a negative relationship with
the programs or benefits that the company offers
and that meet the needs of the employees.

Career advancement has a positive
relationship with the length of time employees
have worked at Coppel (r=.090) and a negative
relationship with the optimal physical conditions
of the company (r=-.022).

The way employees are treated in the
company has a positive relationship with how
challenged they feel in their position (r=.090)
and a negative relationship with how long they
have been working at Coppel (r=.032).

The comfort of consulting the immediate
boss about problems has a negative relationship
with Coppel's optimal physical conditions (r=-
.079) and a positive relationship with feeling
challenged in their current position (r=.030).

In question 11, there is a positive
relationship, since the fact that the boss is a good
mentor has a dependence on the way the
employee feels in the position (r=.093).

Good compensation for the work they do,
and the recognition given to employees is
negatively related to optimal (environmental)
conditions (r=-.030) and positively related to the
fact that employees feel challenged in the
position each employee holds (r=.042).

The compensation employees receive
when they go above and beyond what they
expect is directly related to the length of time
they have worked at Coppel V.G. (r=-.068).

The benefits program offered by Coppel
is negatively related to how long they have
worked at Coppel (r=-.019) and how challenged
employees feel at Coppel based on their position
(r=.093).
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Customer questionnaire

The collection and interpretation is to acquire
useful and usable information, the results
presented allow the comparison and contrast of
data (question-answer), as well as to identify
outliers.

It can be observed that there is a
statistically moderate relationship between
gender and the way it is attended by Coppel
employees (r = -0.202, p<0.001) and reflects a
positive relationship, so the null hypothesis is
accepted.

In addition, a statistically moderate
relationship can be noted between question two
and question one that refer to the cost-benefit of
the products (r= 0.23, p=0).

On the other hand, a statistically
moderate relationship (r= 0.296, p=0) can be
shown with respect to the quality of customer
service and the satisfaction or comfort felt by the
customer when visiting Coppel department
stores.

There is a very moderate correlation
(r=0.403, p=0) between whether the customer
would recommend the company and whether it
is useful for the use of the products that Coppel
offers, accepting the null hypothesis.

Likewise, a strong moderate relationship
(r=0.481, p=0) was obtained according to the
relationship between the possible
recommendation of the company by the
customer and the enthusiasm with which the
employees attend to the customer.

Finally, there was a close relationship
(r=0.301, p=0) between the rating that the
customers gave to the company with respect to
the attention that the employees give to the
customer, concluding with the acceptance of the
null hypothesis.
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Conclusions

Once the results obtained in this research have
been analyzed, it can be deduced that based on
the information presented above, it is possible to
answer the question that gave rise to this
research on organizational climate.

In this way it has been investigated that
the OC in Coppel Villa Guerrero reaching the
conclusion that the work environment that is
experienced is good, since the employees are in
an environment of autonomy, teamwork,
support, communication, equity, innovation,
wages and salaries, promotion and career,
training in addition to the dimensions such as
recognition, motivation, pressure, vision, so they
have a perception very much in agreement with
what they live day by day in the company. It is
important that nowadays companies, businesses
etc., It is important that today companies,
businesses, etc., face in the market with different
types of customers and each one of them is under
their own criteria and therefore people or
companies must find the way how they have to
sell to that type of people, that is to say, how to
reach their market so varied, with the analyzed
regarding the surveys based on the results that
were obtained it is deduced that people's
purchases vary depending on many factors such
as; the place where they live, the economic
income, the culture of the town or the locality as
well as psychological and motivational factors.

Similarly, according to the factor that is
organizational climate, it was observed that the
purchases made by customers are closely related
to the behavior of who is selling with the
emotional state with which the customer is in
this store influence much of the facilities and
options that have customers to a particular
product offered.

The results of the surveys and the studies
conducted tell us that a large percentage are
happy with the way they were treated, but other
individuals mentioned the opposite, which is
why being inside the store was uncomfortable,
they said.
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From the motivation, we conclude the
following:

— There is a prevailing sense of pride of
belonging in the Coppel department store
on the part of the employees.

— There is freedom of action for the
performance of their work.

— There is recognition for the good
performance of the staff.

— The authorities encourage employee
initiative

- Working conditions are not good and
there is no concern to improve them.

Regarding participation, we conclude the
following:

— There is neither participation among the
different departments for the
achievement of objectives, nor a good
team spirit.

— There is no flow of information because
it is concentrated in a few groups,
limiting the development of common
goals.

— There is no posture or attitude that
commits to change on the part of the
operative personnel, nor of the superior.

About leadership, the following is
concluded:

— That there is clarity in the distribution of
functions, knowledge of the goals of the
work areas, in addition to the fact that
there is knowledge of the reason for the
work performed by the collaborators.

— That there is information on new
techniques or tools implemented to
improve the work; effort to fulfill the
obligations; concern for offering ideas to
improve the quality of work.

- The personnel consider that the
authorities do contribute to their personal
and professional fulfillment.

- The staff believes that the authorities
reward their work activities.

— That promotions or
opportunities are diverse.

- There is participation between the
different departments to achieve
objectives.

training
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Abstract

In December 2019 a pandemic called COVID-19 emerged in
China, in February 2020 the first suspected case arrived in
Mexico by a Mexican person who had traveled to Italy and
had mild symptoms, and it was in March that the Mexican
government declared emerging pandemic and implementing
a series of prevention measures against COVID-19 to control
the number of infections and a large number of mortality rate
of 0.26 percent of inhabitants in the country. The objective of
this study is to identify the possible causes that generate more
contagion in the banana industry and achieve a reduction in
contagion. When carrying out COVID-19 prevention studies
in the Banana Companies of Teapa, Tabasco, we evaluated
that many Companies do not comply with the measure of
health safety guidelines in the environment of the banana
industry. Given that through these collected data, a Safety and
Health Manual in the Prevention of COVID-19 is proposed,
in the Industrial processes of the Banana Companies due to
the large number of COVID-19 infections and thus establish
a safe return to the facilities with new prevention measures
complying with the provisions of the manual. These results
obtained allowed you to design new recommendations in
relation to the banana companies evaluated through their
workers.

Covid-19, Prevention, Security, Manual

Resumen

En diciembre 2019 surge en china una pandemia llamada
COVID-19, en febrero del afio 2020 que llega a México el
primer caso sospechoso por una persona mexicana que habia
viajado a Italia y tenia sintomas leves, y es en marzo que el
gobierno de Meéxico declara pandemia emergente e
implementando unas series de medidas de prevencion ante el
COVID-19 para controlar el nimero de contagios y un gran
numero de tasa de mortalidad de 0.26 porciento habitantes en
el pais. El objetivo de este estudio es identificas las posibles
causas quegeneran mas contagio en la Industria del banano y
logran una reduccion de contagios. Al realizar estudios de
prevencion de COVID-19 en las Empresas Bananeras de
Teapa, Tabascoevaluamos que muchas Empresas no cumplen
con la medida de lineamientos de seguridad sanitaria en el
entorno a la industria bananera. Dado que a través de estos
datos recabados sepropone un Manual de Seguridad y Salud
en la Prevencion de COVID-19, en los procesos Industriales
de las Empresas Bananeras debido al gran numero de
contagios de COVID-19 yasi establecer un regreso seguro a
las instalaciones con nuevas medidas de prevencion
cumpliendo con lo establecido en el manual. Estos resultados
obtenidos permitieron disefiasnuevas recomendaciones en
relacion a las empresas bananeras evaluadas mediante sus
trabajadores.

Covid-19, Prevencion, Manual de Seguridad
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1. Introduction

At present the impact that the world is going
through due to the respiratory disease caused by
the COVID-19 virus, which has been considered
an emerging pandemic in Mexico and all over
the world, being a very fast spread among
people.

The first epidemic is the plague of
Athens in 430 B.C. that occurred during the
second year of the oil war, reported by the
historian Thucylides, then different epidemics
arise throughout the years until you reach a
pandemic in 2019 of coronavirus that when
infecting people produce cases of pneumonia or
severe acute respiratory syndrome, renal failure,
and even death, in other people are symptoms of
severe cold and in some people appear as
asymptomatic infections.

The WHO declares this pandemic as the
most rapidly fatal disease, and in Mexico it is
declared an emerging pandemic in March 2020
with a high rate of contagion. This disease
COVID- 19 has a rapid transmission, which
means big problems, since even countries with
advanced health systems have been collapsed by
the large number of cases. A hypothesis of the
fulfillment of the norms of Hygiene and Security
in the banana companies of Teapa, Tabasco will
be carried out.

In view of these studies, a Health and
Safety Manual for the Prevention of COVID-19
is proposed in the industrial processes of the
banana companies of Teapa, Tabasco for the
reduction of contagions of workers in the banana
industry, taking into account the measures
proposed in the manual and complying with the
established for the reduction of contagions and
thus achieve a healthy return with new protective
measures. The expected results are considered
acceptable due to the measures that will be
completed and the trained personnel supervisor
to establish these rules of prevention against the
spread of COVID-19.

2. Description of the method

This chapter describes the methodology that was
developed to meet the objectives of this research.
The design of this research is mixed, since both
quantitative and qualitative data collection
instruments will be used.
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Type of research

Correlational research: It will be correlational
due to COVID-19 and occupational health to
take good COVID-19 prevention measures for
all workers operating in banana companies.

Cross-sectional research: It will be cross-
sectional because it is necessary to know the
safety measures that banana companies have for
all their workers and improve the safety
measures to avoid risks of spread.

Research design

The sampling will be of statistical type, the
surveys will be directed to a number of workers
who are every day in areas of industrial
processes and to know the safety measures that
they execute when some contingency such as
COVID-19 occurs today.

The analysis of the survey is of a
descriptive statistical type, while for the
information  collected, the documentary
compilation will be used to analyze the statistics
of COVID-19's growth.

Study population

The study population will be the workers of the
banana companies with a sample of banana
companies where they work from different
companies in the municipality of Teapa,
Tabasco.

Sample size

It will be taken tentatively with a number of
samples of 20 workers in some Banana
Companies at random to extract the sample of a
population for obtaining data to be represented.
Data collection techniques

It allows to analyze gquantitative and qualitative
data in a simple way to understand the context in
which the object of study will be developed.

Questionnaires or surveys

A series of surveys will be carried out with
workers who work all day in their work areas in
the banana companies to collect information on
the prevention measures used in the industrial
processes of the banana companies.
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Documentary compilation

Governmental and non-governmental
information will be used to provide updated
information on how covid 19 is growing and the
new variants it brings with it.

Procedural analysis techniques:

- Global and national COVID-19 review
triggered by COVID-19.

- Investigation of COVID-19 in the
primary sector.

—  Selecting the banana companies where
the sampling will be carried out.

—  Acceptance of the banana companies to
carry out the COVID-19 research.

—  Apply questionnaires or surveys to the
workers of the banana companies
selected for the research, in person or
online according to the permissions given
by the owners of the banana production
companies in Teapa, Tabasco.

- Execute the Covid 19 Prevention Manual
in the industrial processes and observe
the decrease of contagions that are being
carried out, applying the safety measures
correctly and to the letter.

— Analysis and interpretation of graphs of
results obtained with respect to the
information collected before the covid
19.

3. Results

The following are the results obtained and the
research hypothesis is tested.

Have COVID-19 prevention measures in place in banana
companies.

= always

= usually

sometimes
g = rarely
= never

Graph 1
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It is observed that (45%) of the workers
have prevention measures against covid-19 in
banana companies while (25%) always, 15%
almost always, (10%) sometimes and (5%)
never.

Sanitizer is used when entering work areas.

= always
= usually
sometimes

= rarely

= never

Graph 2

It is observed that (50%) of the banana
companies never use sanitizers while (25%)
sometimes, (10%) always or almost always and
(5%) almost never.

Antibacterial gel is available in banana companies.

= always

= usually
sometimes

= rarely

= never

Graph 3

It is observed that (45%) almost always
have antibacterial gel in the banana companies,
while (15%) always, almost always, almost
never use while (10%) never use.

They use mouth masks during the established work

activities

= always

= usually
sometimes

= rarely

= never

Graph 4

(35%) percent almost always, while
(25%) sometimes (20%) always, (15%) almost
never and (5%) never use face masks.
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Mouthguards are available for workers.

= always
A = usually

= sometimes

= rarely

= never

Some (45%) say that there are never
enough mouth covers for workers while (25%)
say sometimes, (15%) always, (10%) almost
never and 5% say almost always.

Graph 5

The industrial processing area is always clean.

= always
= usually

= sometimes
= rarely

= never

Graph 6

Some (45%) say that the industrial
process area is always clean and (25%) say
almost always, (15%) almost never, (10%)
sometimes and (5%) say it is never clean.

Mouthguards and hand washing are used correctly.

= always
= usually

sometimes
= rarely

= never

Graph 7

The graph shows that (35%) sometimes
use masks and hand washing correctly, while
(25%) never, (15%) almost always or almost
never and (10%) always use these sanitary
measures correctly.

ISSN-Online: 2524-2105
ECORFAN® All rights reserved

June 2022 Vol.6 N0.10 26-32

Bananas are sanitized during the final stage of
processing

= always

= usually

= sometimes
= rarely

= never

Graph 8

According to the surveys conducted,
(50%) almost never sanitize bananas, (20%)
never, (15%) sometimes, (10%) almost always
and (5%) always sanitize bananas.

Conduct COVID-19 symptom surveys

= always

= ysually

= sometimes
= rarely

= never

Graph 9

Results of the second survey taken from
workers of banana companies in Teapa, Tabasco
applying the COVID-19 Safety Manual for the
Prevention of COVID-19 in the Industrial
Processes of Banana Companies.

Prevention measures are taken.

= yes
=no

= sometimes

Graph 10

According to the results obtained (50%)
of the workers take preventive measures against
covid 19 while (35%) do not and (15%)
sometimes take measures.

GARCIA-VAZQUEZ, Maria Del Rosario, AVENDANO-GOMEZ, Verdnica,
MALDONADO-JIMENEZ, Jonathan and CASTILLO-XICOTENCATL,
Jesls Guadalupe. Covid-19 Occupational Health and Safety Manual on
Contagion Risks in the banana companies of Teapa, Tabasco. Journal-
Industrial Organization. 2022



30

Avrticle Journal-Industrial Organization
June 2022 Vol.6 No.10 26-32
Implementation of the COVID-19 Prevention Manual o S — Baneas comgemin
in the industrial processes of the banana companies T
Amdacrerai g2
;S:zt;‘n:‘rutwt:‘n: ¥ ::; luh;
“yes s mamesgace
" Nno
= sometimes
3‘ - Spoamg Saamm  bemies
- e
Graph 11
Sy & Smis wm - S Simms westteg o Sy & Ncmg o
f:mfeermlood ez teazm
The new implementation of the covid 19
prevention manual results in (50%) taking the ==
proposed measures while (15%) do not and ; :
(35%) sometimes. Setmata [ ST Ouie
gy ~

The Manual is helping to reduce the number of positive
cases in banana companies

= yes

V " no

= sometimes

Graph 12

Considering the surveys the manual is
helping a 70% decrease of positive cases within
banana companies, while (5%) say no and (25%)
say sometimes.

4. Annexes

Figure 1 Cover of the Safety and Health Manual for the
Prevention of Covid-19 in the Industrial Processes of
Banana Companies
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Figure 2 Diagram of banana processes applying the
COVID-19 Prevention Manual.
Source: Own elaboration

A: Always, AA: Almost always, S: Sometimes, AN: Almost never, N:
never

Instructions: Mark with an X
1. Do you have COVID-19
prevention measures in the
banana companies where you
work?

2. Use sanitizers when entering
the work areas.

3. Have antibacterial gel in the
banana companies where you
work.

4. They use masks during the
established work.

5. There are sufficient masks for
the workers.

6. The industrial process area is
always clean.

7. Mouthguards and hand
washing are used correctly.

8. The bananas are sanitized
during the final stage of the
process.

9.- They carry out surveys of
COVID-19 symptoms.

Table 1 Collection of information, respondents: 20
Source: Own Elaboration

Instructions: Mark with an X Yes = No | Sometimes

They always take preventive
measures

The personnel in charge of the
different areas promote this new
implementation of the health and
safety manual on COVID-19
prevention.

This COVID-19 prevention manual is
of great help in the reduction of
positive cases in banana companies.

Table 2 Collection of information, second survey
applying the Manual, persons surveyed: 20
Source: Own Elaboration
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6. Conclusions

The total knowledge of the COVID-19
prevention measures in the Banana Companies
is very important for all the personnel who are
there and their correct use of measures to avoid
high contagions.

Currently, the hypothesis is acceptable
because a 10% reduction of contagions was
achieved through the Health and Safety Manual,
in the Prevention of COVID-19 in the Industrial
Processes of the Banana Companies according to
the second survey taken from the workers of the
Banana Companies.

In some cases the workers do not carry
out the measures of prevention against COVID-
19 because they do not like the use of masks,
antibacterial gel, their healthy distance between
other people, correct use of hand washing.

Finally, it is concluded that in order to
achieve more efficiency in the reduction of
COVID-19 infections, the personnel and the
people in charge of checking the areas should
apply the daily prevention strategy before and
during working time.
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