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Abstract Resumen

The development of products destined to cover specific The objectives of this work are decisive to obtain an up
needs plays an important role when it is possible to have to-dae and réable statusegarding the use of automation
feedback, in terms of functionalitgn the @rt of the final in  micro, small and mediumized enterprises
user for theconsolidation of the product. Seeking such (MPYMES), and thus to seek a direct relationship in terms
consolidation and identifying opportunities  for of the use of automated elements either in the production
improvement, in this paper a redesign was made based on process, inventories and / or salesaditionto how this
specific criteria to align the manufacturing to mass  can influence your competitiveness. The method used was
production. The dllowing premises were raised: 1) the statistician, from a finite universe sample. The
validation of the design proposal; 2) comparative and approach to the analysis of research results was
operational analysis; 3) geometry optimization for weight  quantitative with a descriptive scope, by which it was
and production cost reduction. This paper proposes a new possible to examine homuch ofAcdmbaro's MPIMES,
design of the drawbar body of a tractor (case stadhg) Gto. make use of automation in the aforementioned
the theoretical framework is estidhed taking the bases processes. The sample is obtained from the city of
of the concurrent engineering to define and characterize Acambaro, Gto., selected place as a case sW.the

the final architecture configuration. Is reported the results obtained, it helps to determine various factors that
methodology used for the development of this research impactthe chose control sedr; a certain part makes use
and the results obtained Hinite element analysis for of automation in some of the areas of interest, others
architectue optimization. Finally, are presented the mention ignoring the terms, and others show great interest
defined strategies for aligning manufacturing to in optimizing your business. Based on the information,
production. various improvement recommendatiare made

Redesign,Characterization, Optimization Company, Automation, Process

Citation: BARRERA-FIGUEROA, Mayra Veronica, RODRIGUERODRIGUEZ, Graciela and UGALDZAMUDIO
Giovanni Analysis of automation in manufacturing processes, inventory control and sales in micro, small andsredium
companes of Acdmbaro, GtRINOE Journallndustrial Organization. 2. 4-7:1-11.
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Introduction The focus of the analysis of the research

It is areality that the use of current technology
can be a fundamental part of the performance of
any activity, even more so, in an environment as
competitive as the productivedor; tehnology
should be considered as indispensable and not as
optional. By implenenting current technology,
and focusing on the automation section, it is
possible to optimize the activities carried out,
which leads to an increase in the effectiveness
and effigency of the procedures.

To obtain reliable information on the use
and impat of automation in micro, small and
mediumsized enterprises (MPYMES), an
analysis is carried out in the city of Acambaro,
Gto., Which is characterized by having a large
commerciasector in this category. Based on the
fact that both the manufacturing pesses,
inventory control and product marketing should
not implement obsolete methodologies, it is
necessary to know how the three mentioned
areas are currently, and if ehcommeral
activity in the area has been adapted to the new
technological circumstaes in which it is
immersed.

It is considered that the use and
knowledge of automation is a priority to ensure
the good positioning of any company, so it seeks
to deternme the #atus of automation
implemented by micro, small and medusmed
companies.

The information in this article is
approached in such a way that it is part of the
description of the methodology implemented for
the research, subsequently the datayamalis
carried out, and based on them, the results
obtained are determined; as wa#l deductions
and improvement considerations.

Method description

The development of this research was based on
a statistical method, using a finite universe
sample in te town ofAcambaro, Gto. applied in
micro, small and medium enterprises; under a
confidence level of 95%, with a margin of error
of the sample of 5%.

ISSN-25242105
RINOE® All rights reserved

results was quantitative with a descriptive scope,
to identify chaacteristics of the Acambarense
population with the relationship to the
aforementioned, it was based on the contribution
of Namakforoosh (2005), whasaid that the
research is used descriptive "to calculate the
portion in a specific population thiaave cetain
characteristics" (p. 91), because the city of
Acambaro was considered, under the
aforementioned variables, in addition to
describing the statuf micro, small and medium
enterprises of this city, in relation to automation
in manufacturing prcessedn inventory control
and in the sales process.

For data collection, a survey was used as
an instrument because it is carried out on all
interviewees with the same questions, in the
same order, and in a similar social situation
(Vidal Diaz, 2001p. 13), t was applied face to
face with the interviewees, which consisted of 18
guestioners, with specific items focused on
responding to the research qu@s$ posed. The
research was based on the scientific method,
which according to Castan (2014) isystemat
research process that consists of interdependent
parts. The stages that make up the scientific
method are: 1) definition of the problem, 2)
formulation  of  hypotheses  (deductive
reasoning), 3) collection and analysis of data, 4)
confirmation or ejection of hypotheses, 5)
results, 6) conclusions (p. 5).

Methodology to be developed

Theoretical framework

The city of Acambaro, was founded on
Septenber 19, 1526, is located in the Southeast
region of the state of Guanajuato, has a territorial
extension of877.43 square kilometers, which
represents 2.85% of the total surface of the state
(Encyclopedia of municipalities and delegations
of Mexico, nd),speaking of economic entities in
Acadmbaro there are 5,694 of these, of which
5,669 are micro and satfi compaies.

INEGI (2009) mentions that micro, small
and mediurrsized enterprises (MPYMES) have
great importance in the economy and in
employment at theational and regional level,
both in industrialized countries and in those with
less development.

BARRERA-FIGUEROA, Mayra Veronica, RODRIGUEZ
RODRIGUEZ, Graciela and UGALDZAMUDIO Giovanni Analysis
of automation in manufacturing processes, inventory conicbsalesn
micro, small and mediursized companies of AcaAmbaro, GRINOE
Journallndustrial Organization. 2020
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MPYMES conpanies represent the
segment of the economy that contributes the
largest number of economic units and employed
personnel worldwide; hence thedevance of this
type of companies and the need to strengthen
their performance by having a fundamental
impact onthe global behavior of economies.

Speaking specifically, the
microenterprise is the smallest productive unit of
the business structure, iarins of the scale of
fixed assets, sales and number of employees, that
carries out production, trade a@rsice agvities
in rural or wurban
employment unit with no more than 10
employees, whereas a small company employs
between 11 and 50 people; and a medsined
company employs between 51 and 100 people
(Lizarazo Beltrdn2009, p.15), in the same way
Ramirez (2006) mentions that the SME is
defined as fAany uni't
carried out by natural or legal fsens, in
business, agricultural, industrial, commercial or
service activities, either in rural or urbareas;

It also adds that the mediusized company has

a plant of workers between 51 and 200 people,
while the small company has between 11 and 50
workers (p. 1613).

Now, addressing the term automation
that "is the action by which activities carried out
by an opeator, in a production process, are
transferred or transferred to a machine, which is
governed by equipment that can be wired or
programmed eleronic" (Solbes i Moz6, 2014,

p. 13), likewise Iborra, Dasi, Dolz and Ferrer
(2014) say that automatias the result of the
incorporation of information technologies into
manufacturing (p. 336); On the other hand, in the
article entitled Manufacturing dnorganization,
they cite the Strategic Plan of the National
Program  for Industrial ~ Technological
Developnent andQuality, 20062010, which
addresses that automation is considered as the
management of information in companies for
decisionmaking in real tne, incorporates
computer science and automated control for the
autonomous and optimal execution of pexmEs
desgned according to engineering criteria and in
line with the plans of the business management
(Cordoba Nieto, 2006), instead Palomares and
Merte n s (1991) state t h
phenomenon that involves the work process
itself and the market.

ISSN-25242105
RINOE® All rights reserved

December 2020 Vol.4 N6 1-11

It is not only a process of transformation
of human work, by substituting man for
machine, but also the appearance of new needs
in society, which arereflected in market
demand

There are different levels of automation
according to Garcia (2005), thesman be
amalyzed depending on the level it produces: a)
Level 1. Elementary, b) Level 2. Simple
machines, d) Level 3. Process, c) Integrated
managemenievel (p. 23); Sanchez and Pizarro
(2010) state that there are four levels: Level 1.

a F e a sMaiual Joperation,i Leel 3. Semi-autdrmatict | v e

Level 3. Automatic, Level 4. Computerizedn

the other hand, automating also brings with it a
series of advantages, on the web&rup MCR
(2016), they mention some, among them are that
optimal levels of quality are achieved, cost
savings, production time, personnel safety,

o improzetnenh oafni data effoyp, | compettivei o n ,

advantage, however, they also mention
disadvantages and this is thajpecialized
personnel are required, on the other hand for
Mungaray and Lagarda (1990), the new type of
industrialtechnology although it replaces skilled
and specialized workers, creates in turn, new
types of training and jobs such as programmers,
security guards, operators and regulators, this
being an advantage (p. 85).

Parallel to the above, Katz and Galaud
(2019) mention that automation and robotization
facilitate the implementation of decisions
without the need for human intervention, this
brings kenefits which are huge gains in time,
agility and risk management between the
elements key to the supplg hai n Th¢ é ]
application of the technologies of the fourth
Il ndustri al revolution,
4.0, this is characterized by a high éévof
interconnection between the physical and digital
fields (page 13), combined to the above, Sanchez
(2008), catributes that an integrated program
relates the functions of product development,
manufacturing supply and planning within the
company, the asulting process must be a
network of activities that must be managed
simultaneously (p. 101).

Speakingof the canmercial area, there
are threas tagen areas oon comtast cliaanels
susceptible to automation according to Garcia
(2001), these areCustomer service, marketing
processes and automation of the sales force (p.
130).

BARRERA-FIGUEROA, Mayra Veronica, RODRIGUEZ
RODRIGUEZ, Graciela and UGALDZAMUDIO Giovanni Analysis
of automation in manufacturing processes, inventory conicbsalesn
micro, small and mediursized companies of AcaAmbaro, GRINOE
Journallndustrial Organization. 2020



Article

4
Journal-Industrial Organization

December 2020 Vol.4 N6 1-11

Sales force automation (connecting - What recommendations d
salespeo® to headquarters from remote of Ac8mbar o, Gt o. , Pr
computing connections) is perhaps the main gl obal automation in
force behind changing sales organizations today,
it hasfreed salespeople from daily visits, and that  Objecives
results in more time with clients (Sanchez
Gomez, 2008, p. 118). - Anal yze how ofh&®Adcroomp an

Gt o, consider their a
Problem Statenent gener al
Companies increasingly seek to optimize - l denti fy t he l evel 0 |
resources and increase their productivity, in companies in Ac8mbar o,
many aspects within themselves, such as in the
production process, in the way they control - Know what t he mai n |
supplies and in the way of marketing their i dentified by the <corm
products and / or sapes, eveything in favor of Gt o regarding the man:i
increasing efficiency and improving delivery of theampaodesluwvti ce.
times; For the aforementioned, the question
arises of knowing how the small and medium - Determine if the compa
sized companies of Acambaro, Gto., are in the Gt o. , Have an aut omatt
automation of manufacturing processes as well control. supplies
asidentifying dificulties that are faced in it; in
the same way, to know the state in which they - Establish whet her t he
are in the automation processes in the inventory Ac8mbar o, Gt o. , Have
control and automation in the sales area process in the sales a
processes.

- Define if the compani

Research questions Gt o.akeMusany tool t o

their sales process
In order to give an order to what weamted to
analyze, the following research questions were - Describe the recommen:
formulated: by compani es i n Ac 8§ mt

achieve gl obal aut om
- How do companies in Adb&mbharssec&to. ,

Consider what their automati on S in

general ? Hypothesis
- Wh a't |l evel of aut omatHoon The cbmpanies of

companies in Ac8mbaro, Bte mkawns? dered wnth ¢
gemér of Manual Manuf a
- What are the mailmy problems identified

t heg§mboar Gt o companies Hé&garfmMthiengompanies of

t he manufacturing proceArse oot hec opnrsoidduecrte d !

and / or service? automation of Manual
- Do t he compani es I n AcHomb aTrhoeg c®@tnp.a,ni es i n

Have an automation proédeies a ol everdtrlolohn aut

supplies? of f devices, rsmsnsor s,
- Do the compani es I n AcHlitheer oc,com@toi gs of Ac
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Make use of any tool to automate their

sales process?
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- Ho. The | ack of aut BReseafch jestificatioh ec hnol ogy
and training; ar e t he mai n probl ems
identi fied by t h e Itis convenpeat to icaerg out the fesearch because
Ac8mbar o, Gia o ud raion gtthie data that this yields can be for the use of the

process of the pr oduwsane sconmguaes suteyed randsteus, vhave eas .
broader vision of how they can improve, in

H1. The | ack of aut additon toleeimg new irfarnmaton thad ig bl

and training; nTahieny toalegenembpopulatidmgnsequently, it will

probl ems identified hdwvg atshcal mlevangen with etise @ty of

Ac8mbar o, Gt o. I n  tAbambarm aGiay, f sa cthatu future dousinesses

process of the pr odunplemnsentautomatidn processes,esince this eas .
have many benefits as mentioned by Garcia

- Ho The@aooms i n Ac 8 mboas ovho €ayso that the adwages of

Do have an aut omat i cantonmtioo are predudng a coostamt quadtity,

supplies. supplying necessary quantities at the precise
moment, increasing productivity amutcreasng

H1. The companies i jobsécari@rpb2d) o, Gt o. ,

Do tnohave an automation process to

control supplies. This research has theoretical value,
because it will be possible to know the bebavi
- Ho. The compani es o0 6f thA aufomdtienrpoocesséstinothe, production
Do have an aut omat ipsogesspinr tlesuwpplyscontrohprodess and in the
Slaes spsr.oc e commercial or sales process, of the pamies in
the area.
H1. The companies in Ac8mbar o, Gt o. ,
Do not have an aut ondadysiso of guantitatiees gesultsn with hae
sales process. descriptive scope
- Ho. The c¢cAm@Banbiaeg 0, o T@e analysis of the results was calrieut
Do use a tool t o a thtougmthetDesigrt ohSuivay Analysib gragram
process. (DYANE, 2005), in which a database was

integrated, which was able to produce graphs
H1. The compani es i epressingasit descoptive Gdtisiics.,
Do not use amygté&obheto aut

sal es process. Analysis results
- Ho Ma k e pur chases- How thdy categerizé¢ ihdiricentpanies in a
suppliers, carry out geaerapwaygefetring tbiawgomationb ut i on
anal ysi s anhdn oil novgeys, t ii%n wthea t
t he companies of
recommend. e
120
H1. Maki ng purchaseiuw
suppliers, carrying,
di sutriiobn analysis a;
technology, is not v° f
Ac8mbaro, Gto recomr °
20
! mmhl.ﬁ:cliﬁmg Semi mtomated Amomated Other Did not answer
Series] 147 a0 40 i 4
Graphic 1 Automation in general
Source: Own source
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In Graphic 1, it can be seen that 44.41%
of the populatiorof micro, small and medium
companies classify their organization as manual
manufacturing, on the other hand 27.19%
consider it as semi automated, on the other hand
12.08% think they are automatedkéwise,
9.06% said another option, these were where
theymentionedhat it was artisanal, commercial,
services and even that it does not apply; finally,
7.25% abstained from issuing a response.

- How do companies in Acambaro, Gto consider
the level of atomation

250
200
130

100 21.75%

Automation level

11.48%

3.63% 3 H

50

a
They did not
choose any
option

191 72 12 18 38

Level 1 Level 4

Level 2

Series]

Graphic 2 Automation level
Source: Own sowe

To cary out Graphic 2, options were
provided to the micro, small and medium
enterprises of Acambaro, Gto; The options that
were given to the respondents were considered,
these were:
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Once the ptions are contextualized, it
can be seen that 57.50% of the companies
consider they are at level 1 (Teon-off devices,
sensors, alerts, alarms), on the other hand it is
observed that 11.48% did not choose any option
However, 21.75% mention theyre at ével 2
(Automation, HumasMachine Interface
(interaction), SCADA (Supervision, Control and
Data acquisition), Programmable Controllers,
digital systems packages); Likewige44% say
they are at level 4 (Smart Company (intelligent),
selfadjustabé, adapthle according to different
conditions, use of cuttingdge technology
(connectivity, information management, use of
virtual and / or augmented reality), digitization ,
bushess processes and online drivers); Finally
3.63% say they have a level Bnergy catrol
systems, Active controllers, Immediate
responses, IT operators).

- Problems identified by the companies
Acambaro, Gto regarding the manufacturing
process of the praatt and / or service:

s idetifed n the prodiction process

Problen

Seriesl

Graphic 3 Problems identified in the productiongeess
Saurce: Own source

sensor s,
In Graphic 3 it can be observed that

45.32% of the micro, small and medium

o2mat AMatmaia c h i n ecompanies of Acambaro, Gto; they present

(i nter acRroblgms)in the pgarehasigy supplier and
Co nt rWarehouse grgagthat is fp $ay gt the beginning of

Progr alffmPEsseOn thgtwr hangl 17.82% kave
pack f@lﬁt&‘e with their personnel and equipment,

specifically with human and technical resources;

¢ o n tinragdition {ghg abave, 41.48% reentiongdthat

heire problerass &, iR dhe sarea of| Iqgistics,
administration and management, that is, in the
control of the process; Onhe other hand,
in

B.QA% tmpntioned that ¥ie prablem spin the
pyogduetion, agep, emphagizing, theegption ¢
the progegs; Its waithy mentipryng that 4.53%
Finally, 4.24%
selected the other option, where they mentioned
a delay with customers, a decline in the markets
and simply stated that they had no problem.
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- What are the oblemsidentified above?
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Did not
answer

Lack of

training Other:

good use of
TESOUTCES

w Series] 31 118 40 70 34 16

Graphic 4 Possible causes of problems identified in the
process productive
Source: Own source

In Graphic 4, the causes of the problems
identified in graphic 3 are shown, where 35.87%
of the micro, small and mediusized
enteprises & Acambaro, Gto; state that the
possible causes of the problems identified are the
lack of training for staff, on the other hand
21.28% said that the causes are due to the lack of
automation or autonomy in the processes,
however 15.50% of the compas metioned
that the problems are due to the lack of
technology, on the other hand 10.33% said that
it was due to not optimizing resources well and /
or making good use of them; finally with 4.86%
the companies that did not respond are shown.

- Automaton procass in the control of supplies
of the companies of Acambaro, Gto:

6145%

Problems identified in the production
process

Yes
120

No Did not answer

m Seres] 204 8

Graphic 5 Problems identified in the production process
Source: Own source

To the businessmen of the Acambaro,
Gto sample; They were asked if they had an
automated process fohe contrd of supplies,
therefore in graph 5 it is shown that 61.45%
expressed not having an automated process for
that area, likewise 36.14% said they did have an
automated process for contadlsupplies; finally
2.41% did not provide an answer.
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- Automation praess in the sales area of the
companies of Acambaro, Gto:

200
180
160
140
120
100
80
60
40
20
0

Automation in the sales process

3.01%

Yes
149

No

173

Did not answer

m Seriesl 10

Graphic 6 Automation in the sales process
Source:Own source

In Graphic 6 the results are shown
focused on whether in the companies of
Acambaro, Gto; They have automation
processes ithe salesarea, where 52.11% said
they did not have, on the other hand 44.88%
mentioned whether to have a process, finally
3.01 did ot respond.

- Support tool to automate the sales process of
companies in Acambaro, Gto:

70
&0
0
40
30

20

Support tool to automate the sales process

Did not

answer

Excel

Barcode ERP Orther:

reader

= Seriesl 60 41 23 20 3

Graphic 7 Support tool to autmate thesales process
Source: Own source

Graphic 7 shows the results of the
opinion of 44.88% of the micro, small and
medium enterprises of Acambaro, Gto; who said
yes to have an automation process, who were
questioned which tool they used to automate
their proceses, where, with 40.54% mentioned
that they use the Excel tool, instead 27.71% said
they use a barcode reader On the other hand,
16.89% said they use the ERP system, likewise
13.51% said another, in which Sicar, Point of
Sale System, Aspel, PriteasystemSmartphone
classification of cknts, Atenea, real estate
CRM, Ciber Planet System stand out , SAP
system, cash register. Finally, 1.25% is
appreciated, which represents the companies that
did not respond.
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- Recommendations of the companies of
Acambaro, Gto., To achieve global
automationn their businesses
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Graphic 8 Proposals for improvement for automation
Source: Own source

In Graphic 8 it can be seen that 32.02%
of the micro, small and medium enterprises of
Acdmbaro, Gto; They state thahey ca
improve for automation by making purchases
with qualified suppliers, however 29.00% think
that they can improve by investing intttng-
edge technological equipment; on the other
hand, 16.31% propose that they can improve by
controlling the segences ofoperations in the
production area; Likewise, 11.79% express that
they can improve if they carry out a plant
distribution  analysis; i&ilarly, 7.55%
mentioned other options, these were that they
must renew and modernize the business,
constant andmproved taining, work on the
responsibility of their positions, control the sales
sequence, have new products, optimize times,
not have sudpers Unique, you are not interested
in having an automated company, having
someone to control supplies, acquirewne
machines, seek government support,
systematizing processes. Finally, 3.33% of the
companies that did not answer the question are
shown.

Analysis of the Hypotheses

An analysis of the hypotheses formulated at the
beginning of the investigation is carrieult,
where the verification of them is shown below,
based on the results:

- Ho. The companies of Acambaro, Gto., Are
considered with arautomation in general of
Manual Manufacturing.

H1. The companies of Acambaro, Gto.,
Are not considered with an autotiten in
general of Manual Manufacturing.
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Based on the above, the null hypothesis
is accepted, with a trend greater than 44.41%, the
populdion of micro, small and mediwsized
companies, classify their organization as manual
manufacturing.

- Ho. The compaies of Acambaro, Gto., Are in
a level 1 of automation: Turon-off devices,
sensors, alerts, alarms.

H1: The companies of Acambaro, Gto.,
Are not in a level 1 of automation: Tuom-off
devices, sensors, alerts, alarms.

Based on the above, the null hyipesis
is accepted; since 57.50% of the surveyed
companies consider they are in level 1 of
automation tfurn-on-off devices, sensors, alerts,
alarms).

- Ho. The lack of automation, technology and
training; are the main problems identified by
the companiesof Acambao, Gto. in the
manufacturing process of products and / or
services.

H1. The lack of automain, technology
and training; they are not the main problems
identified by the companies of Acambaro, Gto.
in the manufacturing process of products amd /
servies.

The null hypothesis is accepted because
the companies mention having problems with
techndogy and especially with training; since
35.87% of the micro, small and medium
enterprises of Acambaro, Gto .; state that the
possible causes of the pteims idetified are the
lack of staff training.

- Ho. The companies in Acambaro, Gto., Do
have an autoation process to control supplies.

H1. The companies in Acambaro, Gto.,
Do not have an automation process for
controlling supplies.

According to the atwve, thealternative
hypothesis is accepted, because 61.45% of the
micro, small and mediursized compaies of
the mentioned city expressed not having an
automated process for the supply control
process.

- Ho. The companies in Acambaro, Gto., Do
have an awwmation process in the sales
process.
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H1. The companies in Acambaro, Gto.,
Do not have an automatiomqgeess in the sales
process.

Now, from the previous hypotheses, the
alternative hypothesis is accepted because
61.45% of the micro, small and meditsized
compaties in the mentioned city expressed not
having an automated process for the sales
process.

- Ho. The companies of Acambaro, Gto., Do use
a tool to automate their sales process.

H1. The companies of Acambaro, Gto.,
Do not use any tool to automatkeir sdes
process.

Continuing with the hypothesis testing,
from those shown above, the null hypothesis is
accepted because of 44.88% of the companies in
Acambaro, Gto .; They said yes to have a tool for
the sales process represented with 40.54% say
they use theExcel tool toautomate their sales
process, this being the biggest trend.

- Ho. Make purchases with certified suppliers,
carry out a plant distribution analysis and
invest in technology, is what the companies of
Acambaro, Gto.

H1. Making purchaes with certified
suppiers, conducting a plant distribution
analysis and investing in technology, is not what
the companies of Acambaro, Gto recommend.

Finally, the last hypotheses raised are
analyzed, where the null hypothesis is accepted,
this derivel from the results wher a trend
greater than 32.02% is obtained, which
expresses that companies think that they can
improve their automation by making purchases
with qualified suppliers, in addition to the 7.55%
that the study showed, mention was made of
certain ecommendationssuch as the need to
renew and modernize the business, constant and
improved training, work on the responsibility of
their positions, control the sales sequence, have
new products, optimizing times, not having
unique suppliers, theyare not interested in
having an automated company, having someone
to control supplies, acquire new machines, seek
government support and systematize processes.
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Conclusions

It was relevant to discover that mastmpanies
classify their businesses as manual
manufacturing, therefore, their priority ot
that their processes be automated; In addition,
more than half of the surveyed population are at
level 1, where they only have tuom-off
devices, sensors, algrtalarms; which means
that they still do not have the technology to
consider their busgsses Snma

On the other hand, since companies with
manual manufacturing are in a greater tendency,
they consider they lack training, in order to avoid
problems thaaffect money.

Likewise, the companies of Acambaro,
Gto., Do not consider it relevant toave an
automated process for the control of supplies,
upon detecting through research that the highest
percentage does not have an automated process
for this functim; followed by a smaller
percentage amount, but quite a weight of those
that do considet important to have a process of
this type for the control of raw materials,
merchandise and inventories in general.
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Parallel to the above, it was relevant that
the mcro, small and medium enterprises of
Acambaro, Gto; they still do not consider it
important to atomate their businesses, some are
due to lack of knowledge of the term, in other
cases, companies are traditionalists and show
reluctance to change. On thehet hand, in
relation to automating the sales process, it was
found that they do not hagemethig to support
it, however, of the percentage that said yes to do
so, they showed that they do it through various
softwares, to facilitate the process; An impot
finding was that a minimum percentage, located
in the "other" answers, mentioned tiaey rdy
on a CRM, which according to its acronym in
English Costumer Relatioship Management, is a
business strategy that implies a change in the
business model fosed on the automated
management of all points of contact with the
client, whose objectw is to #ract, retain and
make the client profitable by offering the same
face through the centralized analysis of their data
(Garcia, 2001, p. 26).

Finally, it is concluded that the surveyed
companies are not totally open to automation, as
it highlights what wa detected through the
recommendations they make to achieve better
automation, that they have no interest in having
an automated company, having someoneke ta
charge to keep control of supplies, acquire new
machines, seek government  support,
sydematizirg processes; which serves to
investigate in the future if it is because they do
not know the benefits of automation in a process
of this nature or it is becaa it does not adhere
to their needs.
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Abstract

The objective of this research is to analyze the level of
functionality of the management of micro and small
companiedirectedby women, through evaluating their
processes with a systemic approach, which is composed as
inputs of the variables inputs of the process, system
processes and system results. The study included a
representative sample of 327 companies. The irdGon

was collected through an instrument that includes 109
items on a fivdevel Likerttype scaleapplied by 180
students, previously trained for the application, as well as
for data capture on a digital platform. The validation of the
information gener&d in threse two activities was validated

by the present authorSpecifically, the variablavith the

best performance is producti@peration (process) with a
value of 4.2, where it is reflected that companies focus on
the quality of their products, talgrcare ofdelivery times,

as well as satisfaction of customers. On the other hand, the
variale scope in sales is the one that shows the largest
area of opportunity with a value of 3.0, this has to do with
the expansion of sales outside its local sphere.

Business, Women, Management

Resumen

El objetivo de esta investigacion es analizar el Iniee
funcionalidad de la gestiébn de las micro y pequefias
empresas dirigidas por mujeres, mediante la valoracion de
sus procesos con enfoque sistémico, el cuabsgone
como entradas de las variables insumos del proceso,
procesos del sistema y resultadiet sistema. El estudio
contemplé una muestra representativa de 327 empresas.
La recopilacion de la informaciéon fue a través de un
instrumento que contempla 10®rfis a unaescala tipo
Likert de cinco niveles aplicado por 180 estudiantes,
previamente cap#&ados para la aplicacién, asi como para
la captura de los datos en una plataforma digital. La
validacion de la informacién generada en estas dos
actividades fue alidada pr los presentes autoreBe
forma especifica se tiene que la variable con mejor
deempefio es producciésperacidon (proceso) con un
valor de 4.2, en donde se refleja que las empresas se
enfocan a la calidad de sus productos, cuidando los
tiempos @& entrega asi como la satisfaccion de los
clientes. Por otra partéa variable ambito en vdas es la

gue muestra mayor area de oportunidad con un valor de
3.0, esta tiene que ver con la expansioén de las ventas fuera
de su esfera local.

Empresas, Mujeres, Gestid
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Introduction Literature Review

At present, the study of micro and small Garcia, Garcia and Madrid (2012) in their
companies is a center of interest due to the research called Characterization of the behavior
relevance hat they have for the Mexican of SMEs according to the gendeitibé manager
economy, having an important participation in  an empirical study, in the Region of Murcia,
the contribution to the national GDP, as well as  Spain, found that companies that are run by
the generation of jobs. above, it is important to  women are mainly found in the service sector
have an analysis that allows recognizing its (44.6%), have a weak technological position
strengths but above alhe weaknesss of the (10.7%), are smaller (the average sales of
elements that comprise it; in such a way that women's companies is194,373 ews, while
strategies can be generated to improve their men have an average of 4'547.886 euros), and
performance. are above all of a family nature (67.3%). In
relation to performance, there is only a
An important figure within these significant  difference in the rational
organizations is the participation of women, char acteristicbs measur e
since the figures indicate that when the number stated that wonrepresent dower performance
of employed wonen increases, the economy than men. Likewise, it is concluded that there are
grows, also contributing to reduce the gap in many limitations for the entry and development
gender equality, as referred to by the of women within organizations; One of these is
Organization of the United Nations (UN 2019), its social function and the obligations that it
finding alternative benefits for the country such  imposes on it and that affectetherceptims of
as the eradication of poverty, redugin its performance, which leads to working on a
exploitaion and discrimination. cultural change within organizations that is
oriented to provide greater opportunities for
Therefore, there are currently various development and growth to the woman within it.
international agencies that promote actions that
contribute to the empowerment of women by For his part, Saavedra 2020 in his study
developing programs to promote the economic La Compd¢itividad en MiPyMEs directed by
autonomy of women as well as show the Women in Mexico City, mentions that 49% of
contribuions of wanen to the economy, asisthe  the companies belong to the service sector, while

case of UN Women (UN 2019) 39% correspond to the commerce sector and
only 12% are from the Industry sector,terms
Specifically, in Mexico, the UN Women of size, 92% correspond to micro comEmi7%

shows the legislative advances with related are small companies and less than 1%
issues in areas such as: wage equality, social correspond to mediwsized companies and
security, gender equality, among others. For its  80% of companies are individuals or individuals,

part, the National Institute of Women that is, they lack personality legal.
(Inmujeres) and the Ministry of Economy joint
efforts to increase the economic opportunities of Regarding theharacteristics, 60% of the

women who live or have experienced gender businesswomen are over 40 years old dating
violence, as well as mothers of disappeared that they have some work experience before

women and / or girls or victims of femicideho starting a business, while 40% are under 40 years
are ina situation of vulnerability, to enable them  old, the same ones they undertake in order to
to start a micrebusiness. (Inmujeres 2019). balance their work with family respondibes.

Regarding the studies carried out, the bachelor's
Therefore, the development of this study level predoninates 86%) in the business area

is considered of interest, whose objective is to  (46%). On the other hand, 52% are married or
analyze the level of management functionality in  have a partner, while the rest are single (35%),
the micro andsmall compaies of Huejutla, led and to a lesser extent they are divorced or
by women to generate statistical information that widowed.
allows us to visualize the status they present in
the input, process and output variables, in such a
way that once the areas of opportunity are
identified, strategies are gqposed thatallow
them to achieve organizational success and
consequently increase the country's economy.
ISSN-25242105 HERRERO, Laura, ESPINOSA, Abraham, ROMER!
RINOE® Al rights reserved Carmina and RIVERA, Claudia. Management of micro a

small busiresses directed by women in Huejutla de Rey
Hidalgo.RINOE Journallndustrial Organization. 2020



Article

14
Journal-Industrial Organization

In this study it is concluded that the
limitations of businesswomemeamainlydue to
insufficient business training and the fact that
they are still responsible for the famignd
having the latter as a priority they are satisfied
with the poor result andize of your company,
constantly seeking the balance between both
roles.

Marrugo (2016) in his study called "The
access of women to decistomaking positions in
Colombian companies listed on the stock
market" mentions that the industrial sector
Colombiaseems to be more receptive when it
comes to placing women in the hegt posions
However, even in the rest of the economic
sectors there is greater resistance to this change
in mentality, not only from men but also from
women themselves.In this senseg ofithe main
problems to combat is ingrained gender
stereotypes anttaditiorally institutionalized in
the structures and culture of organizations,
whether public or private.

Instrument

As a data collection instrument for the present
research, that of macro research published by
the Latin American Business and Adminadion
Network proposed by Posada, Aguilar and Pefia
(2020) which was previously validated
(construct / reliability analysis), said The
instrument measures the characteristics of the
systen of each micro and small company, from
the perspective of a singlerqson (tle director or
owner of the organization), who from his
perspective valued the entry, process, exit and
environment of his company. The instrument is
structured by various sectisrwithin which 105
items correspond to management strategies,
divided in turn into: system inputs, market
analysis, human resources, system processes,
sales management, ISO 26000 matters and
valuation environment, a section is included at
the beginning to collect sociodemographic
aspects

Population and sampling.

The sarple sizewas 361 companies, with which
it was possible to obtain a confidence level of
95% and a maximum error of 5%. However, the
application included 514 companies, of which it
was take for the analysis of this document 328
which are headed by women.

ISSN-25242105
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The colletion of information was carried
out through the training of 180 students for the
application and for capturing the information on
the platform. Once this information was
collected, it was validated by the authors of this
research. The criteria fahe seletion of the
sample were: to be of a micro and small size
(from 2 to 50 workers, according to the
classification by size in Mexico), to be located in
Huejutla de Reyes and to belong to some of the
activities that the classification of economic
adivities of the National Institute of Statistics,
Geography and Informatics of Mexico.

Design of the investigation

The design of the present study is of a cross
sectional type because the data collection was in
a single time, it is also descriptive, iagims D
investigate the level of the variables of the
population.

Results
Sociodemographicaspects

Regarding the sociodemographic aspects, it is
observed that the age of the female directors is
concentrated between 33 and 39 years of age, as
shown ingraph 1,a fact that when compared
with the figures provided by the literature for
Mexico City has a cdrary behavior.

80
70
60
50
40
30

0 “HH

1
18-25 26-32 33-39 40-46 47-53 54-60 61-67 68-74 75-81

COUNT

o o

Graphic 1 Age of women
Source: Self made

In terms of educational training, it was
identified that there are three levels with high
frequeng that are: completed secondary school,
completed undergraduate degree and completed
high school, as can be seen in Graphic 2, these
levels generally suggest that the majority (more
than 50% of the population) has a medium and
high level of educa&bn; situation that could
benefit when considering that there are current
tools implemented in congmies achieving
better management
HERRERO, Laura, ESPINOSA, Abraham, ROMER!
Carmina and RIVERA, Claudia. Management of micro a
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Graphic 2 Last year of studies
Source: Self made

Regarding the founding of companies, it
can be seen in Graphic 3, tithe magrity of
female managers are the ones who founded their
business,demonstrating a significant level of
entrepreneurship.

300
250
200
£ 150
8 100
@)
|<E 50
<, S
a)l b)l  c) I bought d) Other
founded inherited it  the
the from  company
company family or
friends

Graphic 3 How did you come to be the owner of this
company?
Source:Self made

On the other hand, when analyzing the
time, they inwest in their businesses, a total of up
to 12 hours was identified as the most frequent
data, as shown in Graphic 4, the days greater
than 15 hours a day are the ones with the lowest
frequency.

ISSN-25242105
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week

Graphic 4 How many hours a week do yaledicate to
your conpany?
Source:Self made

Now, once the time spent working in
your company has been analyzed, the hours
devoted to household chores were analyzed.
Here it is observed that the majority dedicate 3
hours; as shown in Graphic 5. The abose i
considerd relevam for the analysis of the
balance that women have between their work
and family responsibilities.

250
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100

DATA COUNT

50

0 . I = I~ —

0:No A:Upto B:Upto C:Upto D:Upto E:Upto F:More

time a 3 hours a6 hours a9 hours a12 hours 15 hours than 90

week day day day aday aday hoursa
week

Graphic 5 How many hours a week do you dedicate to
housework?
Source:Self made

Finally, in terms of employability, it is
observed in Graphicthat thecompanies run by
women have mostly two employees, this shows
their participation in the country's economy.

HERRERO, Laura, ESPINOSA, Abraham, ROMER!
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as well as sales so as not to lose money.

Onthe other hand, the variable with the
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— 100 profits for the growth of their businesses,
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S &0 establishing clear objectives, planning expenses,
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Graphic 6 Number of employees
Source:Self made

System analysis (InputProcessOutput)

With regard tesystem inputs, the areas of huma
resoures, market analysis and suppliers are
considered, according to what is shown in
Graphic 7, it is observed that the strongest is
suppliers, indicating that the most important
thing for the directives is that theirmuliers give
them the best pri¢ceuality products, permanent
supply and that they give timely folleup to
their complaints.

System Inputs

Human

Resources
5.00

Market

Suppliers Analysis

Graphic 7 System Inputs
Source:Self made

Regarding process variables, it was
identified that the area with tlggeatest strength
is that of productiofoperaion. which denotes an
occupation of the directives to reduce their costs,
as well as in the delivery in time and form of
their products.

ISSN-25242105
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lowest value in process is innovation, which
reflects the lack of developmeatiented work

to innovate the way in which they sell their
products or services, the inclusion of employees
to propose changes in productgrvices or
processes and the infrequencyabfiering new
products or services generated by the suggestion
of customers. (Graphic 8)

System Processes

Management
5.00
Production- i
! Finance
Operation
_ Sales
Marketing management

Innovation

Graphic 8 System Processes
Source:Self made

Finally, in the analysis of the output or
results of the system, tregea with the highest
value is that of competiteradvantge (Graphic
9), where it is observed that female managers
consider that clients choose their businesses for
the good treatment they offer, because their
product is the best in its category, becaafsdhe
availability of your products and why they
apprecige your brand.

In general, it can be seen that the areas of
satisfaction with the company, environmental
assessment and ISO principles maintain an
acceptable behavior.

The lowest value area corpamds to the
sales area where it is observed thatdiretives
do not consider customers from their
neighborhood, city, government, other
population and even abroad to extend their sales.
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System Outputs
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company
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environment 00

( .'00)

Competitive advantage

Principles 1ISO Sales sphere

Issue ISO

Graphic 9 System Results
Source:Self made

Conclusions

The analysis of the companies run by women
shows us #arge paticipation of female founders

of micro and small companies, which
correspond mostly to the retail trade, the age they
have is from 33 to 39 years with an educational
level of high school, although the baccalaureate
and undergraduate levels are qameted wih a
significant representation, the above can support
the implementation of a greater number of
strategies included in their organizations In
terms of the balance between Wwand family, it
was found that their effort is concentrated mostly
in business,leaving little time dedicated to
housework showing a family imbalance. The
majority of employees were found to be 2
workers, leaving the possibility of analyzing
whether the mjority of them hire women,
promoting labor equality.

Regarding the amgsis of the system in
the input variables, the strength of the directives
in activities that have to do with their suppliers
is observed, taking care that they have
continuous supplyf products or services, that
they offer the best prices and follow up their
complaints. The foregoing can be translated
(with its reservations) to the mentality focused
on sales, since most of them are businesses
dedicated to retail sales, having spécioncern
for it in the relationship with their suppliers.

ISSN-25242105
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For the procss variables, it is observed
that the one of greatest interest is that of
productionoperation, repeating the efforts of the
entrepreneurs to take care of costs, as welies
time and manner in the delivery of their
products. It was found in treame waythat the
areas of management and finance are also high,
it is considered that the latter may be due to the
concern of entrepreneurs for the care of their
money and for theegulation by the authority
that is required today in day to every busgmes
and not necessarily as a measure that they
visualize as a strategy to achieve better results,
the foregoing subject to conducting a study for
confirmation.

Finally, in the outputvariables, it is
observed that competitive advantage is the one
that presets the geatest value, which suggests
that women entrepreneurs consider that
customers like their products and that they
appreciate their brand.

In general, the system of micro asmall
companies led by women shows a dynamism of
traditional managemerdguggestig according to
the results the implementation of a modern
business management that allows them to
compete in a globalized context.
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Abstract

Within the organizations we work with the personnel
in the different areas, who are the core part so that the
Company can offer its products or services, in the
course of work as human beings we face many
problems with the personnel that we interactrfa
marage our emotions in our work and social
environment, causing our environment to become
chaos and affect the company or organization where
we work. Through Emotional Capital, personal
performance, communication and therefore the work
environment cla beoptimized. The staff will not fear
being fired from their job but will fell part of it and
will be motivated by working and this will reduce
absenteeism and will be motivate by working, and
this will reduce absenteeism and turnover. Another
resultisto incres e p e o p-bteed,svhich avill f e
be reflected in their attitudes because they will have
a positive trend. This will generate greater
adaptability to the processes of change because fear
and uncertainty will be managed. With this model
you can &ofacilitate processes.

Emotional Capital, Leadership, Personal

Resumen

Dentro de las organizaciones se trabaja con el
personal en las diferentes areas, quienes son la parte
medular para que la empresa pueda ofrecer sus
productos o servicios, en ehltrscursodel trabajo
como seres humanos nos enfrentamos a muchos
problemas co el personal que interactuamos por no
saber manejar nuestras emociones en nuestro &mbito
laboral y social, provocando que nuestro entorno se
vuelva un caos y afectamos a la erspreu
organizacion donde trabajamoA.través del Capital
Emocional se puede ptimizar el desempefio
personal, la comunicaciéon y por consiguiente el
clima laboral. El personal no sentirh temor de ser
despedido en su trabajo, sino que se sentira parte de
ella y se moivara trabajando y esto se lograra
disminuir el ausentismo y la rafién. Otro resultado

es aumentar la autoestima de las personas que se vera
reflejado en sus actitudes porque tendran una
tendencia positiva. Esto generard una mayor
adaptabilidada los pr@esos de cambio, porque se
sabra manejar el miedo y la incertidumi@en este
modelose puede también facilitar procesos.

Capital Emocional, Liderazgo, Personal

Citation: GUTIERREZOCAMPO, Veronica, DELGADEREYES, Sergio Carlos and SILVBIAZ, Virginia. The
importance obemotional capital in organizationrRINOE Journallndustrial Organization2020. 4-7:19-23.

* Correspondence of the AuthdErhail: vero.gutierrez@utim.edunx)

A Researcher contributing

© RINOE Journal - Republic of Peru

first

aut hor .

www.rinoe.org/republicofperu



Article

20
Journal-Industrial Organization

Introduction

Organizations are currently experiencing a stage
of many changes that are affected and within it,
the personnehvolved experience cotent work
stress due to not having financial and secure
stability, which with it leads to an emotional
imbalance to the person, because they do not, he
knows how to control his emotions.

Many times, in companies they are
concerned with achieving succes®idaare
determined to produce more and better in a
world of much competition, and managers resort
to all available means to meet their objectives,
capital increase, productivity but they do not
worry for the welfare of itsvorkers, that there is
a good, plasant orgnizational climate,
motivation of adequate human capital. It is
important that those who manage constitute the
most important factor that allows them to
contribute to the achievement of business
objectives  and psonal  development
accordingly.

The leaderof the organization must be
motivated and in harmony so that the company
and its collaborators have a better performance
in terms of the work they do, it is of the utmost
importance to maintain a positive attieudithin
it, with which a good wadt envirorment, which
leads to the entire work team working one
hundred percent. Many employees feel very
unmotivated and insecure, because they
constantly do not have financial stability, this
causes chaos in each of thand that there is not
a good perfomance awork.

Therefore it is recommended to have a
pleasant environment within companies to
ensure that motivation levels remain high.
Simmons and Simmons (2000) indicate that
emotional intelligence is the most impant
factor that can serve as auwlicator d success in
work relationships. A successful  work
environment is achieved by worrying that the
collaborators have the Emotional Capital
through the boss who is the source of inspiration
and who must show that genal balance and
then transmit ito his saff.
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In this project to be developed, we will
work with organizations and their collaborators,
in some techniques and models that allow each
of them to help in Emotional Capital, with the
purpose that thegan improve their control of
emotobns and ontribute to the company for a
harmonious balance.

An organizational diagnosis will be
carried out to know the emotional state of how
the companies where the sample will be applied
are, and based on this, the aqpiate techniques
and models wilbe appied to the company.

The problem to be solved to reduce the
level of stress in the organization and bring a
better work environment.

The following sections will describe the
techniqgues and models that will help
organizations improve their produgty through
emotional capital.

Methodology to be developed

From an organizational perspective, labor
involvement constitutes a firsirder practical
reference in determining positive sustainable
performanceesults.

The toxic environment in which a wger
opeiates is harmful to their health. This
prevailing labor condition in our country
prevents it from being productive, since it
confuses productivity with quantity

The work environment where \sorker
operates is crucial to generate good resultsslf
functions are performed in a healthy and
proactive environment, the possibilities of
enhancing his creativity and innovation will be
reflected in his performance and productivity.
By understandingnd applying this correlation,
organizations and emplegs willbenefit.

In an analysis of 38 countries carried out
by the Organization for Economic Cooperation
and Development (OECD), it revealed that
Mexico and Costa Rica are the Latin American
countres with the longest working hours in the
world, a positbn that t shares with the rates of
work stress.

For the World Health Organization
(WHO), this syndrome known as Burnout or
professional burnout, can already be considered
a mental disorder.

GUTIERREZOCAMPO,  Verénica, DELGADO
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During te 72nd World Health In this model you will be supported by
Assembly, held on May 20 in Geneva, techniques and tools such as the Johari window,
Switzerbnd, nations agreed that this new which will allow you to know yowelf (Self

classification will come into effect on January 1,
2022

A few weeks ago the Official Gazette of
the Federation published Standard 035 of the
Ministry of Labor and Social Welfare (STPS) to
prevent and control pshosocialrisk factors in
organizations.

This classification, which will come into
force in 2022, requires and obliges employers to
make diagnoses, preventive actions in order to
control conditions bharassment or workplace
violence and other psychosdciask factors,
such as chronic stress.

Tools, techniques and models will be
applied that will help the company staff as they
are in their emotional state and later help them to
maintain theébalance and organizational climate.

The Salovey and Mayer Modalill be
applied, this model is also known as the four
phase model of emotional intelligence and
Emotional Capital, which has "The ability to
correctly identify and translate personal and

awareness), Emotional Control and management
of work stress, learn toust yaurself, learn to
empathize, learn to flow with others, learn to
interact of the organization and
entrepreneurship

30% of samples will be made to the
organization's staff, applying questionnaires and
interviews to see the balance and contrdahefr
emptions, after repositioning the samples, the
inferential statistics will be applied that show the
graphs and histograms of the results, and based
on to his, apply descriptive statistics, we will
work on models such as Pearson's coefficient of
varation ard find how the control of emotions in
the organization has been related.

Other quality tools that will be used, the
Ishikawa tool, which will allow to know the
causes that are generating the emotional
imbalance in the organization, which musteak
into acount the environment, the quinaria, the
materials, the methods and praes that the
company in its daily activity.

Cause Effect

othe emotional signs and events, elaborating [ v ][ vachine [ eoommen |
and producing processef emoipnal direction, . -
thought and behavior effectively and ™\ -
appropriately personal goals and the N 7N
environment o. In this= P poovien i
summarized as: 7 NS
- |l ntrapersonal ril mt ah t|' v Ev | Gv—

bet ween one'.s own emcc <o " /

|l nt er per sonal malgnatde
emotions of others.

In this model it can be mentioned that
there are mental processes such as:

Perception, evaluat.

Figure 1 Ishikawa tool
igence

Survey sheets to find out how the organizational
climate in the company is, the opinion on the
salary labor elationship with colleagues,
machinery and equipment, adequate working
conditions, no previous training and others; that
WilNallow & @notBek pdiht € e th@ problds

emoti on.
- Val uatapopr eoccri ati on of emotions in
ot her s.
- Emoti onal regulation in oneself f.
- Emot ircemganlhat n ot her s.
- Use of Emotional I ntelligence.
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Accumulate
d Relative

No. of Relative
accumulate %

No. Of
Opinion

Opinion

S d opinions %

Salary
Work
relationshi
p with
colleagues
Machinery
and
equipment
Adequate
working
conditions
Training
Others
Total

Table 1 Opinion survey

Pareto diagram to help make visible the
real problems that aedfecting the achievement
of the company's objectives anméduce the
losses that it has, this graph allows assigning an
order of priorities for decision making, which are
the most serious problems that are must solve
first, applied to staff.

This Diagram will help identify the
critical points of thecompany and the situations
that most negatively impact the results. With this
you can find identify the products and services
that generate the most customer complaints,
which products and services generate mmost
profits for the business, understand oi
employees have the highest productivity.

Graphic 1 Pareto Chart

Results

Organizations by working on their emotional
capital, in those aspects that motivate people to
go to workday after day. After all emotioral
capital leads to better performance and higher
productivity, it is the bond that holds people back
in organizations beyond.
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It increases people's safteem and their
attitudes towards a positive trend, there is greater
adaptability to charg processs, because they
will know how to handle fear and uncertainty.

It is possible to solve conflicts more
easily and even prevent them, as well as solve
problems and improve interpersonal
relationships, which will allow a better
integration of workéams.

Applying Emotional Capital within the
organization will increase personal energy,
motivation, clarity of mission in the company,
commitment to objectives, which will help in an
increase in  personal satisfaction and
productivity.in the same.

It is importantthat first the leader of the
organization is convinced to apply Emotional
Capital and see that he will have benefits in his
organization by being in harmonious balance,
which will be reflected in his company through
his workteam.

Annexes

Self-realization

Estimate/recognition

Physical, employment, resource, moral,
family and health security

Figure 2 Maslow Pyramid

First phase: @1 years Period of preparation 0
physical development-
becoming of women an
men

Social

Security

Physiological

Second 22

phase:
years

Period of expansion or ¢
living being a woman an
a man

Third phase: 4%5 and

Period of realizatio and

more spiritual development o

women and men

Table 2 Phases through which we will be humans
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Conclusions

Talking about emotional capital refers to the
importance of Human Security, since emotional
capital impliesliving in harmony with oneself,
that is,with the human being himself, in order to
live with respect and enjoy the diversity of ways
of life, of the planet and their ecosystems and
everything that supports Human Security.

Emotional capital impliesthat each
individual, in her own way, kows howto face
what Human Security must support. Holistic
security to achieve personal happiness, thus
generating interpersonal relationships with their
environment.

First of all, we must accept ourselves as
we are and we must be proud of who we are.
Because kbiag unique, that is why we will begin
to work with the Johari Window tool that allows
us to make that seiwarenesseachone of us
comes to this life with a task to perform and as
the universal energy is premely intelligent,
each of us we hawshat ittakes to do your job
in this life.

These quality tools will allow us to see
the state of the company and from there to seek
emotional balance in it.

It will be applied to small companies in
the influence aa ofthe Atlixco and Izlcar de
Matanoros valky, in addition to being possible
with educational institutions.

The results that are expected to be
achieved is that the company's personnel have a
control management of their emotions, that there
is a goodorganizational climate that favors the
productvity of the company, within what is
expected to be achieved is:

Increase staff productivity by 30%,
which allows better performance in the
company.

Draw at least 5 strategies that allow
teamwork that help ith emotional balance and
camaraderie.

Give couses to at least 60% of personnel
in Emotional Capital training in the different
areas of the company to be more competitive

ISSN-25242105
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Abstract

The current Mexican market for the production and
assembly of toys (Pull back car) demands ever higher
productivity, quality, cost and delivery rates, complying
with defined production requirements, as the market is
beconing large and of course competitv For their part,
companies have the need to continually launch new
models to stay competitive. The current procedure is based
on project management through a recognized procedure in
the sector, such as APQP (Advanceaderct Qudity
Planning), based omé implementation of a series of key
management tools for DNP. The research carried out
characterized the current context of toys for the
development of new parts in the local toy sector of the
Meccano company, in the HuehinangoPuebla region.

An operatonal model proposal is made for the Pull back
car toy assemblers, in order to improve performance in the
activities of the Meccano company

APQP, DNP, Control

Resumen

El mercado mexicano actual de produccién y ensanfd
juguetes (Pull back car) demanda indices de
productividad, calidad, costo y entregas cada vez mayores,
cumpliendo con requisitos de produccion definidos, ya
que el mercado cada vez se hace mas grande y por
supuesto competitivo. Por su parte, las e¥sgs tiaen la
neceidad de lanzar continuamente nuevos modeéoa
mantenerse competitivasl procedimiento actual se basa
en la gestion de proyectos a través de un procedimiento
reconocido en el sector, como el APQP (Planeacion
Avanzada de la Calidadel Prodweto), basad en la
implementaciéon de una serie de herramierdlave de
gestion para el DNPEn la investigacion realizada, se
caracteriz0 el contexto actual de los juguetes de desarrollo
de nuevas partes en el sector local de juguetes de la
empresa Meccan, en la rgién de Huauchinango Puebla

Se realiza una propuesta de modelo operacional para las
ensambladoras del juguete Pull back car, con el fin de
mejorar el desempefio en las actividades de la empresa
Meccano.

APQP, DNP, Control
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Introduction

Over the years the design and developnzént
new poducts has been a key element for the
survival of any company in the market.
Currently it is vital that the product eets the
needs of the client, to ensure its acquisition
again.

In the automotive industry the integration
of any car model is g expens/e and requires
large investments usually; In addition, the
market is very competitive, which is why it
requires good quality in its products and it
cannot afford to deliver defective products to its
customers, since in various circumstances the
productsimply the requirement of zero defects
against specifications, since its use involves the
risk of human Nes; Due to the aforementioned,
the industries were forced to create a
methodology with which they could ensure the
guality of their productsit was ten that the
automotive industries, including FORD, DIME
CHRYSLER, GMC  (General Motors
Company!, creaed a standard called €00,
with which they could observe the quality of the
product, within this a section called APQP
(Advanced Planning ity Praduct) or
Advanced Planning of Product Quality was
generated, where this guide is carried out the
developnent of a new product in this case
automobiles.

The application of APQP has been shown
to have high impact by expanding the ability of
organiations todevelop and produce products
and systems that meet customer needs.
Therefore, it could be profitable ismall and
mediumsized companies, without the need to
seek the implementation of a QMS (Quality
Management System) of the 1S3D01: 2000
type.lt is obvious that we encourage work in the
direction of SGC, but we urge to take better
advantage of one of thquality technologies
with the greatest impact.

The objective of this article is to present
the most important aspects of advanced product
qudity planning, in relation to Pull back car
assembly, as well as to show the results obtained
in each of the phas of the APQP, analyzed.

December 2020 Vol.4 No.7 21

The practical case has been structured as
follows: In section one the description of the
concepts of the APQP metthalogy ispresented,
in section 2 the essential elements for the
development of APQP in the company where the
study is applied are presented. and an analysis of
the prevailing practices in terms of product
quality planning, that is; where a market
investigation will be carried out in order to know
and evaluate the experience of the team and
ending with a quality ssurance plan, knowing
the defects that exist in both the product and the
process; and in this way ensure that, before
delivering a product to thelient for the first
time, the correct methodology is followed and
the necessary quality controls are estdiad to
provide a quality product, on time and at the
lowest cost.

In section three, there are the results of
the application, finally in the lasectiors are the
conclusions and references, managing to
highlight the positive points, exposing the
conclusons of the project and the
recommendations that could be functional for
continuous improvement and support the
supporting information used in tiapplicaton.

Methodology to be developed

This section will present selected and important
information thatmust be taken into account to
develop the phases of the APQP methodology.
Each phase is made up of a series of specific
tasks.

Leaving aside th@articulaities of each
company and project, and based on the APQP
procedure, every automotive development
prgect will follow a cascade planning (phase
gate process) similar to that represented in
Figure 1 Diagram of advanced planning of the
APQP producguality.

1t is the name given to the automotive industry qualit)
system requirements that were developed by Chrysler,
Ford, Gener al Mot or s, and major truck manufacturers
and published in | ate 1994.
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PRODUCT DESIGH AND DEVELOPMENT
PROCESS DESIGN AND DEVELOPMENT

PRODUCT AND PROCESS VALIDATION

FEEDBACE AND CORRECTIVE ACTION STUDY

| PRODUCTION

DPLAN AND
DEFIMITION
OF TEE
FEOBLEM

PRODUCT DEEICRT AMD
DEVELOPMENT VERIFICATION

PROCESE
DESIGN AND
DEVELOPMENT
VERIFICATION

VALIDATION OF
THE PROCESS
PRODUCT AND

Figure 1 APQP Advanced Product Quality Planning
Diagram
Source: Chrysler, et al., (2008)

Each of the APQP stages are described
below, defined in the Reference Manual created
by the AIAG (Automotive Industry Action
Group), in order to determe the sandards for
automobile manufacturers and parts suppliers.

Stage |
program

Planning and definition of the

In this study phase, the objective sought by the
program is defined, which will allow planning.
Taking into consideration that at this statie
cudgomer's need is indicated with respect to the
product to be manufactured. For this, all the
relevant information regarding the product offer
is gathered, this through meetings with the
client.

In this way, a market research is carried
out, whichallows defining in quantitative data
the need, acceptance and opinion of potential
customers in relation to the product to offer.

Stage II: Product Design and Development

Once the client's need has been determined and
quantified, this phase is directetb the
development of the product, that is, to define its
characteristics based on the established
requirements and in this way carry out the
designs and monitoring of thenél product to be
offered. CAD software will be used for the
design of this, forthe purposs of this study
AutoCAD software was used, this being a
software that adapts to the specifications that are
sought with the project. In tune, evaluations are
carried out to measure the conformity of the
design with respect to the initial requirents.
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Stage lll: Design and development of the
process

Defined the design of the final product, this stage
aims to develop a manufacturing system to
achieve quality produs. The development of
process flow diagrams is considered, as well as
the incluson of fomats, Process FMEA, the
creation of a prdaunch Control Plan, all of them
aimed at finding the best conditions for the
production of the selected design.

Stage IV: Product and process validation

A production control plan is carried out, which
allows tre evaluation of the process and the
product. To do this, the applicationajerations
research tools, such as: The Master Production
Plan (MPS), Bill of Materials oMaterial Boom
and the Material Requirement Plan (MRP).

Stage V: Feedback, evalation and corrective
actions

The objective is to evaluate the effectiveness of
the product quality planning effort and analyze

the manufacturing process when all common and
special causes of variation are present.

Results

Below are the results obtainég eachstage of
implementation:

Stage |I:
program

Planning and definition of the

In the first instance, a questionnaire is carried out
that allows us to determine the rddtites that
people look for in a toy, so that it is considered
as quality. The aalysis ofthree of the questions
with the greatest impact and importance in the
study is indicated.

Emphasizing the main characteristics
that the client looks for in a toyniorder to
acquire it, three alternatives are identified: the
price, the populamtderivedfrom its diffusion in
the media, and also the educational component.

BONESMARTINEZ, Rosalia, SOTELEYVA, Yasmin
and SANTOSOSORIQ Arturo. Effective application of
the APQP quality tool inPull Back Car toy assembl
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The responses can be viewed in Figure 2
Attribute at the time of purchase, and as noted,
the attribute with the highest percentage of
choice corresponds to the popubarif the toy
with 44% of the total surveys, followed by the
price with 34%, this It iselevant since it allows
us to recognize the importance of the product
design being innovative and attracting the
attention of customers if it is made known in the
medig and wemust also ensure that the price of
this is accessible.

Attribute with great valuation for the acquisition of toy car

Price
34,00%

Toy popularity
24,00%

Educational Conponem/
22,00%

Figure 2 Attribute at the time of purchase
Source: Owrelaboration,(2020)

Now, while identifying the sales channel
that is going to be used, a question was asked
regarding the form of yrchase,in which the
results show us (See Figure 3 Form of purchase)
that 73%of people choose to buy from through
online sites, while only 27% do so directly in
sales establishments. This data allows us to
recognize that emphasis should be placed on the
form of anline sales, which also means that a
procedure and form of evaluatidior online
customer service must be general. In turn, the
power to determine the delivery strategies of the
final product.

For m of pur chase

Direct purchase at the place of sale
27,0%

Online throught Internet portals’
730%

Figure 3 Form of purchase
Source: Own elaboratigr(2020)
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Finally, identify the reason for buying
this with theintention of determining how the
forecast will be, and if it follows a seasonal
behavior. We can see in Figure 4 Reason for
purchase that the main reason for purchase
according to respondentvith 66 to purchase
Is a birthday or special occasion gift. Baled
by the purchase because it is a festive date like
Christmas, while only 12% say they buy a toy
for other reasons.

Purchasing reason

Others
120%

Festive date
21,0%

Birthday gift
67,0%

Figure 4 Purchasing reason
Source: Own elaboratiqr{2020)

Stagell: Produ ct Design and Development

The parts that will make up the toy car (Pull
Back Car) are determined, for this we use a
format that allows us to identify their
guantitative and qualitative attributes, as seen in
Figure 5 Characteristics of Pull baaksembly
parts car.

Figure 5 Pul back car assembly parts features
Source: Own elaboration, (2020)

Next, drawings are made in the
AutoCAD software to identify the assembly of
the parts that make it up, thus resulting in the
design of the final protgpe. (Figure 6 Final
product made in CAD).
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Figure 6 Final product made in CAD
Source: Owrelaboration, (2020)

Stage lll: Design and development of the
process

Information is collected regarding the properties
of the materials of each piece tmaakes ughe
final product. The quantity necessary for the
assembly of the pieces identified, as well as
the duration in years. This in addition to the bill

December 2020 Vol.4 No.7 21
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Figure 7 Preliminary Bill of Materials
Source: Own elaboration, (2020)

of materials (Figure 7 Preliminary bill of

materials).
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Knowing the whole process of the Pull

Back Car assembly process allows us to
optimize the preparation times. Therefore, in the
first instance, the operations that make up this
process are identified. This throughvork sudy
tool, the process flow diagram (Figure 8 Process
flow diagram) as wieéas a format with visual aid
for assembly operations (Figure 9 Component
assembly operations format, with visual aid).
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Figure 8 Process flow diagram
Source: Own elaboran, (20D)

Figure 9 Component assembly operations format, with
visual aid
Source: Own elaboration, (2020)

Stage IV: Product and process validation

For the validation of the Pull back car assembly
process, a production program is established,
consising of the Master Production Plan and the
Material Requirement Plan, these vallow to
have control of both the production and the
necessary materials.

ISSN-Online: 25242105
ECORFAN® All rights reserved

December 2020 Vol.4 No.7 21

Considering that the company has the
capacity to produce 50 cars a day, it works six
days a veek, fromMonday to Saturday with an
8-hour shift, and that cars are produceatder
that usually arrive a week in advance; You can
carry out the same Master Production Plan that
will allow us to know the behavior of the
delivery of orders. For its elakation, alot size
of 50 units is established, with an initial
inventory of 80.The results are reflected in
Table 1 Master Production Plan

Inv 80 30 10] 20 40 10 40 40 0 30 30 40

Ped. 100 70| 40| 80 0 70 20 0 120 10 90 70
Plan P. 50 50| 50] 50 50 50 50 50 30 50 50 50
Inv fi 30 10| 20| 40 10 40 40 0 30 30 40 20
MPS 1 1 2 2 1 2 1 1 3 2 2 1

Table 1Production master plan
Source: Own elaboratiqr{2020)

Now, pointing out the importance of a
complete producton plan, the Material
Requirement Planning analysis is also added
(See Table 2 Material Requirements Plan),
which will allow us to have control over the raw
materials of the product that is offers the
customer. It is programmed with lots of 50tgni
with issuance every 2 weeks. This gives a total
inventory cost after 10 weeks of $ 600, a
production cost of $ 430,000, labor with $
103,200 Resulting in a total of $ 533,800

1000 900 900 500 700 | 1000 700 300 600 500
Dem. 800 700 800 600 900 800 600 900 800 900
Inv. In 30 50 30 30 50 50 30 50 50 30
Inv. The 30 50 30 30 50 50 30 50 50 30

end
Issue 20 18 18 12 18 20 14 18 16 18
MRP 1000 900 900 600 900 | 1000 900 500 800 900
Cost p / 60 60 60 60 60 60 60 60 60 60

Pron.

iny

Cost p /
pro

Workforce

50000 | 45000 | 45000 | 30000 | 45000 | 30000 | 35000 | 43000 | 40000 | 45000

12000 | 10800 | 10800 | 72000 | 10800 | 12000 | 8400 | 10800 [ 9600 | 20800

Table 2Material Requirerants Plan
Source: Own elaboratiqr{2020)

Speifying the importance of having a
plan that encourages customer satisfaction, both
with the specifications of the product, as well as
the service offered in the sale. The use of formats
is proposed, such as FMEA (See Annex 1 Figure
10 FMEA Format) ana pre-launchcontrol plan
(Annex 2 Figure 11 Prlaunch control plan),
this focusing on the assembly process, such as
the inclusion of a check list for the review of a
quality system (Note Annex 3 Figure 12 Check
list for the review of the quality systemmch
complaintformat).
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Annexes Conclusions

Annex 1 We live in a global wrld, whee every day there

Figure 10 FMEA format
Source: Own elaboratigr{2020)

Annex 2

i

Figure 11 Prelaunch control plan
Source: Own elaboratiqr{2020)

Annex 3

Figure 12 Check list to review the quality system and
complant forma
Source: Own elaboratigr{2020)
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are more competitors who go through the same
markets, so it is necessary to design and produce
products for specific customers with specific
needs and requirements. Do not think that once
the customer knowthie product he will alue its
many merits. Focusing the efforts of the
organization towards the client, in all activities
plays a vital role today. In particular, from the
product design and development phase, in which
product quality planning provides artsistent
methodologythat hasproven its effectiveness
for more than a decade.

In the town of Huauchinango Puebla,
there is a great opportunity for the effective
application of the APQP. Since, as has been
shown, well applied it avoids future problems in
the manufacture amqerformarre of the product,
shortens development times and clearly
establishes the technical requirements of the
product. Along with the mechanisms to comply
with them. With the consequent improvement in
the performance of processedaeduction of
variablity. The APQP is a systematic
methodology that can be used not only by large
companies, as many of them have already been
doing, but also by small and meditsized
companies. local Pull Back Car assembly
workshops that will follow th proposed APQP
methalology, easuring customer deliveries of
orders on time and with the indicated quality.
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