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Abstract

Introduction: This article is the product of the research “Knowledge management model for decision-making
through ontologies for an employment and employability observatory” developed within the ComplexUD

Research Group in the Universidad Distrital Francisco José de Caldas between 2018 and 2020.

Objective: The objective of this research is the construction of a knowledge management model using ontolo-

gies of the actors involved in the employability process.

Methodology: The construction of knowledge was carried out through the creation of ontologies, which des-
cribe the conceptual components of each actor that participates in employability, since their interaction forms
the proposed model.

Conclusion: It is observed that representing the actors through ontologies allows modeling the behavior be-
tween them in a way that is very close to reality, however, it must be taken into account that the components

that describe the actors can change over time, so a periodic update of the model is necessary.

Originality: This document proposes original ideas regarding the definition and behavior of the actors identified
in the development of the research; if the work of other authors is mentioned throughout the article, it is cited

according to the norms established by its publication.

Keywords: Employability, complexity, knowledge management, ontology, employment observatory.

Resumen
Introduccion: Este articulo es producto de la investigacion "“Modelo de gestion del conocimiento para la toma
de decisiones mediante ontologias para un observatorio de empleo y empleabilidad” desarrollado al interior

del Grupo de Investigacion ComplexUD de la Universidad Distrital Francisco José de Caldas entre 2018 y 2020.

Objetivo: El objetivo de esta investigacion es la construccion de un modelo de gestiéon de conocimiento utili-

zando ontologias de los actores involucrados en el proceso de la empleabilidad.

Metodologia: La construccion de conocimiento se realizé por medio de la creacion ontologias, las cuales des-
criben los componentes conceptuales de cada actor que participa en la empleabilidad, dado que la interaccion
de estos conforma el modelo propuesto.

Conclusion: Se observa que el representar a los actores por medio de ontologias permite modelar el compor-
tamiento entre estos de una forma muy cercana a la realidad, sin embargo, se debe tener en cuenta que los
componentes que describen a los actores pueden cambiar con el tiempo, por lo que es necesaria una periédica
actualizacion del modelo.

Originalidad: Este documento propone ideas originales respecto a la definicion y comportamiento de los acto-
res identificados en el desarrollo de la investigacion, si se menciona el trabajo de otros autores a lo largo del

articulo se cita seguin las normas establecidas por la publicacion del mismo.

Palabras clave: Empleabilidad, complejidad, gestion de conocimiento, ontologia, observatorio de empleo.

Resumo

Introdugéo: Este artigo é o produto da pesquisa “"Modelo de gestao do conhecimento para a tomada de de-
cisdo através de ontologias para um observatdrio de emprego e empregabilidade” desenvolvida no Grupo de
Pesquisa ComplexUD da Universidade Distrital Francisco José de Caldas entre 2018 e 2020.

Objetivo: o objetivo desta pesquisa é a constru¢cdo de um modelo de gestao do conhecimento a partir de
ontologias dos atores envolvidos no processo de empregabilidade.
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Metodologia: A construgao do conhecimento foi realizada por meio da criagao de ontologias, que descrevem
0s componentes conceituais de cada ator que participa da empregabilidade, uma vez que sua interagdo forma

0 modelo proposto.

Conclusado: Observa-se que representar os atores por meio de ontologias permite modelar o comportamento
entre eles de uma forma muito proxima da realidade, porém, deve-se levar em consideragao que os compo-
nentes que descrevem os atores podem mudar ao longo do tempo, de forma periddica a atualizagdo do modelo

é necessaria.

Originalidade: este documento propde ideias originais quanto a definicdo e comportamento dos atores identi-
ficados no desenvolvimento da pesquisa; se o trabalho de outros autores é citado ao longo do artigo, é citado

de acordo com as normas estabelecidas por sua publicagao.

Palavras-chave: Empregabilidade, complexidade, gestao do conhecimento, ontologia, observatério do emprego.

1. INTRODUCTION

The World Bank, in its report for Latin America, points out that insertion in higher
education increased between 2000 and 2013 [1]. It also shows that graduates must
acquire skills and knowledge continuously, given that they are expected to constantly
change jobs during the next 30 years [2]. Likewise, the trend report of the International
Labor Organization (ILO) on the economic growth of Latin America and the Caribbean
shows that unemployment is going to decrease slowly due to the different factors
found in the labor market of each country [3].

According to Hillage, Pollard, and Britain [4], the process by which a person
can quickly find a job is called employability. However, since it appeared as a con-
cept, employability has evolved [5]. For example, the ILO addresses employability as:
“transferable skills and qualifications that reinforce people's ability to take advantage
of educational and training opportunities that they are presented with a view to finding
and keeping a decent job, advancing in the company or changing jobs and adapting to
changing technology and labor market conditions" [6].

This has led the Pacific Alliance (PA), and the member countries to seek to
improve employability indices, since it is essential for the development of the region
and its inhabitants, which is observed in their vision for the year 2030 [7]. In this sense,
the EMPLE-AP project has arisen. It proposes the creation of an observatory for la-
bor insertion and strengthening employability in countries of the Pacific Alliance, in
order to improve employability indices and insertion of graduates of Higher Education
Institutions (HEIs) in the labor market [8].

In the proposed observatory, knowledge management is a vitally important
pillar, since it creates an organization based on knowledge, which contributes to accel-
erating organizational development in direct line with the vision of the Pacific Alliance
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[9]. When proposing a model of this type, the different actors that intervene in the em-
ployability process must be taken into account . For this reason, this article proposes
a knowledge management model for the EMPLE-AP project, where an approximation
is proposed of the behavior of the observatory, through the relationships that exist and
the knowledge shared between the actors of the employability process.

1.1 LITERATURE REVIEW

The concept of employability has changed over the years and with it, the way of
recognizing whether a person is employable or not [10]; the COVID-19 pandemic has
made these concepts even more difficult to evidence since many of the activities have
moved to the virtual field [17] [12]. Within the development of a country, the ability to
acquire a job in the youth acquires great importance, because young people will be
the main workforce, however, it must be taken into account that in institutions with
virtual education, people in an older than average age range who also seek to partic-
ipate in employability are graduating, in both cases, the current pandemic conditions
have increased unemployment of recent graduates [13]. Whatever the case, the
strengthening of soft skills that contribute to the improvement of a person's employ-
ability indexes is relevant [14] [46). Additionally, studies suggest that recent graduates,
upon leaving HEIs, do not have the technical and professional skills demanded by the
labor market, which makes it difficult for developing countries to compete [15]. The
relevance of political reforms in the labor market is also observed, which are car-
ried out in order to contribute to the employability and economic improvement of the
country [16] [42] . According to the above, employability is defined in a general way as
the "country's capacity to articulate actors (State, HEI, Society, Industrial) that allows
for the generation of competences and attitudes in the graduate, as well as increas-
ing their probabilities to create or find a job, keep it and move between the roles of
the same organization, which satisfies their professional, economic, promotion and
development needs throughout their life, which is materialized in the contribution of
value that is made to the employer and the society " [17].

The use of knowledge management in organizations according to different
authors [18] [19] [40], is applied with the purpose of capturing and integrating tacit
and technical knowledge, which make a person employable, preserving and sharing
knowledge between the members of an organization; highlighting the importance of
the collaboration of the different actors involved for the generation and use of knowl-
edge in the current technological revolution [20].
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Within knowledge management there are stages as defined in [21], where it
begins by defining the cycle of this process [22], then the knowledge management
model is defined [23], where it is necessary to define a conceptual framework of
work with the one that can be operated. There are several frameworks that stand
out because, "they have a holistic approach to knowledge management seeking to
be comprehensive and take into account people, processes and organization, and
technological dimensions” [24] . These models stand out because they can have an
epistemological approach, differentiating between individual knowledge and social
knowledge [25]. Others focus on capturing the tacit knowledge of individuals in an
organization [26], or because they look at the organization as a complex adaptive sys-
tem [ 27], whose agents are those who generate knowledge through understanding,
the creation of new ideas, problem solving and decision-making [43] [45].

In knowledge management, modeling tools are used to capture and organize
people's information. Specifically, the use of ontologies is proposed since these help
to conceptualize, in a formal and explicit way, what one desire s to model, reflecting
a shared domain of the concept that seeks to be defined [28]. Although the process
of construction of an ontology is more detailed, broadly what is sought is to take
the definition of the concept to be modeled, extract the nouns and predicates, which
become classes and properties that will make up the ontology [29]; This is done by
means of markup languages [30], to characterize the relationships that are generated
between classes and the specification of their instances.

In this sense, there are different ways of applying knowledge management
within an organization [24] [41] [44], among which is the use of methodologies that
define the development stages of the model, described through the construction of
ontologies [31] [18] which, as in the case of [32], lead to the construction of web portals,
where it is worth highlighting their implementation in the field of an employment and
employability observatory.

Consequently, and in order to manage knowledge from and to graduates, the
creation of a knowledge management model is proposed, using ontologies to describe
the behavior of the actors involved in employability. The purpose of creating these
ontologies is to have a clear description of the different entities that interact in an
employment observatory, holistically capturing the knowledge of the actors that the
observatory will study. It should be noted that the proposed model has limitations in
the variables studied; if employability is observed as a complex problem, it would have
to be conditioned with more variables in the ontology, as shown in [33].

In order to present, in detail, the characteristics of the proposed proposal, the
following topics are developed below. Section 2 describes the methodology used to
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define the ontology and its subsequent construction. Section 3 shows the results of
the ontological proposal, which brings together the different descriptions and behav-
iors of the actors involved; the ontology is then validated by performing a test with
the instantiation of the different actors. Section 4 discusses the proposal and the test
results of the previous section, and finally, Section 5 presents the conclusions.

2. METHODOLOGY

This article describes the construction of the knowledge management model based
on the proposal of [18]; however, Activity 4 was omitted, given the difference in context
with respect to what is proposed here, being necessary to renumber the activities.

This two-step methodology begins with the "Organization of knowledge", which
is made up of several activities, the first is to identify requirements given the expertise
of the knowledge engineer, as shown in F igure 1; for this case, such requirements
were related to the components of the definition of employability. Subsequently, the
key concepts and the corresponding rules are identified within an incremental process
together with the first activity; in this case, concepts such as labor market, IES, state
and graduates were defined. For the model presented here, the characteristics of each
of the actors, as well as their interaction and with the observatory, were determined. In
this way, the ontological base or CRO (Core Reference Ontology) is generated, taking
the keywords and classifying them to produce a specific taxonomy . In this sense,
each concept was characterized as follows: the state, through which policies regulate
the other actors; the HEls, observing the organizational distribution of the faculties,
institutes, research units, and departments attached to them; the labor market, taking
into account employment agencies, and studies on entering the productive sector
[3] [17]; graduates, made up of intrinsic data (hard and soft skills) and extrinsic data
(courses, studies and experience); and finally, employment observatories that are al-
ready operating in different countries [31] [32]. Then, for each of the actors, a version is
generated and validated, finally integrating the one that best fits its description, giving
rise to the domain specific ontology or DSO (Domain Specific Ontology).
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Figure 1. Two-step methodology in the formalization of knowledge based on [18].

Step two, with which the construction of the ontology is completed, is called
“acquisition and reuse of knowledge", starting with the implementation of the DSO,
which is deployed through the tool used (knowledge mediator), which is composed of:
the inference engine (ontological reasoner), the repository, and the inconsistency iden-
tifier. At this point, it is worth mentioning that the knowledge mediator used is Protegé
[34]. For the production and construction of knowledge, the users of the mediator are
established, which are people outside the observatory who may belong to groups of
graduates, be part of the labor market, state institutions or HEIs. Finally, the machines
that will serve to enter and consult data, with the purpose of acquiring and sharing
knowledge, are taken into account.

At the end of this second step, the inconsistencies and incomplete aspects
identified by the mediator are addressed, where the representation of the users must
be integrated into the adjusted knowledge, to provide new details and corrections to
the ontology, which will have a direct impact on the model [35].

It should be clarified that, for the purpose of this article, the participation of the
actors mentioned in the first step of the methodology is not counted on, because the
knowledge engineer is the one who has an overview of the observatory, based on the
theoretical definitions found. In the literature, in the same way, this first version only
covers the validation of the model [36].
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3. RESULTS

3.1 Knowledge management model

The proposed ontology (CRO) is made up of five entities as shown in Figure 2:

«  Graduate: It is a person trained and titled in an educational institution.

+  HEIl: Autonomous higher education institutions that train future graduates
in the different disciplines.

+  Labor Market: Behavior of employment in the country according to the
needs of employers, businesses, independent workers, etc., in relation to
graduates.

+  Observatory: Itis responsible for studying the behavior of the labor market,
HEls, graduates and national policies, in order to make recommendations
to the different actors, in order to improve employability.

+  State: Itis in charge of issuing policies that regulate the labor market, HEIs
and the graduate.

¢ LaborMarket

@ Graduate
( State

* & owl:Thing

" Observatory @ HEI

Figure 2. Ontological Model.

Source: own work.

3.1.1 Graduate Model

The graduate (as shown in Figure 3) represents a person trained in a specific area
(engineering, science, pedagogy, humanities, arts, etc.), possessing skills that allows
them to practice in that area. Throughout their training at HEIs they acquire skills
(hard or soft), which they will use in professional practice; furthermore, they have a
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series of attitudes that predispose him to carry out his activities. Likewise, they can
count on some work experience that will affect the aforementioned variables.

r

. O Graduate @ Capabilities ]
\\\\ 7. \>/
\/L ® skills ]
N
AN o~
’%\ \\\
\ \

\ \

- [*® Attitudes ]
a \
\
\
\

A\
. "[‘1‘. Field ’

\

\

o \
|
|

.

liTraining J

[ " Expertise ]

Figure 3. Graduate Model.
Source: own work.

3.1.2 Higher Education Institutions Model

The HEls, in order to train future graduates, offer study programs which are clas-
sified into areas of knowledge (engineering, sciences, humanities, pedagogy, arts,
etc.). In turn each area can be divided into training cycles (foundation, deepening and
optional). Finally, they can have institutes, whether for research, extension, etc., as
evidenced in Figure 4.
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© Institutes
v

@. AreasOfKnowledge

\ \

-

© Undergraduate
Programs

[ ¢ ElectiveCycle

Figure 4. Higher Education Institution Model.
Source: own work.

3.1.3 Labor Market Model

The labor market (Figure 5) is where graduates interact with companies, which may
belong to one of two different productive sectors (public or private) . In this market,
a supply and a demand are handled, which the HEls will have in consideration when
proposing adjustments in their academic programs . In addition, it takes into account
how globalization and emerging knowledge affect the market through research, de-
velopment and innovation.
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Figure 5. Labor Market Model.
Source: own work.

3.1.4 Observatory Model

The observatory is an independent entity that brings together the other actors and
is in charge, among other things, of analyzing their interaction with them. Likewise,

it generates guidelines, suggestions and studies to guide the decision-making of the
rest of the actors, as presented in Figure 6.
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¢ Observatory

& owl:Thing

‘.Guidelines ’

\
\
\
\
\

l ¢ Studies ‘

L » Suggestions ’

Figure 6. Model of the Observatory.

Source: own work.

3.1.5 State Model

The state controls, through its national policies, the other entities proposed in the on-
tology (see Figure 7), generating guidelines and programs to regulate and encourage
education, as well as guidelines on labor and economic matters that directly affect

the labor market, HEIs and graduates.

{ State J

.

& EconomicPolicies

¢ LaborPolicies ’

¢ NationalPolicies

\

" EducationPolicies

Figure 7. State Model.

Source: own work.
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3.2 Validation

By defining the object and data constraints, different preliminary results can be ob-
tained in the functionality of the ontology.

To begin with, itis possible to see that by making use of the knowledge mediator
(reasoner), the extended classes of each ontology are reorganized in the inference
view, explicitly showing that they are subclasses of their corresponding parent hierar-
chies (actors in the proposed model), see F igure 8.

It is also possible to create instances of state policies, graduates, companies
and HEls, from a set of data (dataset) . In this way, through the observatory, it is sought
to carry out studies, find possible suggestions to the involved actors and establish the
guidelines with which it will act.

Class hierarchy: DOEE®E
Inferred
v @ owl:Thing

v @) Graduate
- ) Attitudes
) Capabilities
@) Expertise
¢ Field
p- @ Skills
@ Training
v HEI
p-- ) AreasOfknowledge
@) DeepeningCycle
) ElectiveCycle
@) FundamentalCycle
@ Institutes
@) UndergraduatePrograms
@ LaborMarket
O AreasOfinterest
@ Demand
» @ EmergentkKnowledge
@ Globalization
@ Private
@ ProductiveSector
@ Public
© Supply
v ) Observatory
) Guidelines
@ Studies
@ Suggestions
() State
) EconomicPolicies
) EducationPolicies
¢ LaborPolicies
¢ NationalPolicies

<

<4

Figure 8. Hierarchy inferred with the reasoner.
Source: own work.
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Finally, it is possible, through the query component (DL QUERY), to ask simple
questions that verify the behavior of the instances created, in order to validate the
correct definition of the ontology. Two examples will be shown below, the first corre-
sponds to the instance of a graduate profile ( Figure 9), and the other to a company in
the labor market ( Figure 10).

Description: DavidMendez IS mE jProperty assertions: DavidMendez DSmE
Types Object property assertions

¢ Graduate mm hasAttitudes InterestedAttitude

O Attitudes mmhasCapabilities AnalyticalCapability

@ Capabilities mm composedOf AnalyticalCapability

mm composedOf InterestedAttitude
Same Individual As
Data property assertions
Different Individuals m hasLastName "Mendez"~~xsd:string
mm hasYearsExperience "2"~~xsd:int
mhasName "David"~~xsd:string
mhasAge "26""~"xsd:int

Negative object property assertions

Negative data property assertions

Figure 9. Description of the “DavidMendez” instance.
Source: own work.

Description: Asesoftware mIES®&E fProperty assertions: Asesoftware NEEE
Types Object property assertions
) LaborMarket mmhasProductiveSector Private
@ ProductiveSector mmmadeOf Private
Same Individual As Data property assertions
mENIT "100.000.456.876"~ ~xsd:string
Different Individuals mm Company “Tecnologia"” ~xsd:string

= companyName “"Asesores de Software"”~~xsd:string
Negative object property assertions

Negative data property assertions

Figure 10. Description of the “Asesoftware” instance.
Source: own work.

As indicated, to validate the instances, the reasoner is used with the examples
proposed in Figures 11 and 12, in which, through the defined sentence, it is inferred
that if a company seeks a profile with analytical capacity, it would obtain the instances
of graduates with such an aptitude ; in this case “DavidMendez" . It is also possible
that if a graduate is applying to a company that is looking for their particular skills and
knowledge, the reasoner infers the instances of organizations in the private productive
sector, in the case of the example: "Asesoftware”.
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DL query: L= ]0]Es)
Query (class expression)
hasCapabilities value AnalyticalCapability

Execute| Add to ontology

Query results
Equivalent classes (0 of 0) Query for

v Direct superclasses
Superclasses (3 of 3) v Superclasses

Capabilities ? o
®cap D g Equivalent classes
© Graduate @ ) i
® owk:Thing @ v Direct subclasses
v Subclasses
Direct superclasses (1 of 1) v Instances
@ Capabilities G
Direct subclasses (1 of 1) Result filters
@ owk:Nothing (D Name contains

Subclasses (1 of 1)

@ owl:Nothing ¥ Display owl:Thing

(in superclass results)

Instances (1 of 1) v Display owl:Nothing
n (in subclass results)

@ DavidMendez @

Figure 11. Execution of the reasoner looking for profiles of graduates with analytical
capacity.
Source: own work.

DL query: =0
Query (class expression)
hasProductiveSector value Private

Execute  Add to ontology

Query results

Equivalent classes (0 of 0) Query for

v Direct superclasses
Superclasses (3 of 3) v Superclasses

LaborMarket ? -
® @ v Equivalent classes
© ProductiveSector 7 . bl
@ owiThing @ v Direct subclasses
v Subclasses
Direct superclasses (1 of 1) v Instances
© ProductiveSector ©
Direct subclasses (1 of 1) Result filters
@ owl:Nothing @ Name contains

Subclasses (1 of 1)

@ owl:Nothing () ¥ Display owlThing

(in superclass results)

Instances (1 of 1) v Display owl:Nothing
- (in subclass results)
@ Asesoftware L

Figure 12. Execution of the reasoner looking for companies in the labor market.
Source: own work.
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Finally, the validation between two characteristics of different actors is carried
out; on the one hand, the area of interest of the company and, on the other, the aptitude
of a graduate, which would be taken as a connection point between the actors as
shown in Figure 13.

DL query: =)
Query (class expression)
hasCapabilities value AnalyticalCapability or areaOfinterest value "BI"

Execute| Add to ontology

Query results
Equivalent classes (0 of 0) Query for

v Direct superclasses

Superclasses (1 of 1)

v Superclasses
® owl:Thing

v Equivalent classes
< Di
Direct superclasses (1 of 1) Direct subclasses
© owl:Thing v Subclasses
v Instances
Direct subclasses (1 of 1)
@ owl:Nothing
Result filters

Subclasses (1 of 1) Name contains

@ owl:Nothing

Instances (2 of 2) ¥ Display owl:Thing
@ Asesoftware (in superclass resukts)
@ DavidMendez v Display owl:Nothing

(in subclass results)

Figure 13. Execution of the reasoner looking for an area of interest of a company with
the aptitude of analytical capacity.
Source: own work.

4. DISCUSSION

Two aspects are addressed below, which can generate controversy in the process of
building the ontology.

4.1 The actors involved in employability

To pigeonhole the word employability as a simple concept, where a person has the
possibility of getting a job [9], is a reductionist vision and represents a bias to every-
thing that happens at the moment in which they are employed. There are authors
who delve into this topic [14] [15] [16] providing a more global opinion of the concept,
where it can be interpreted that there are key elements to define employability. In this
way, this article proposes the modeling of the actors involved in employability, based
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on these elements, and with contributions from more elaborate definitions, presented
in [6] [17].

The proposed model of knowledge management seeks to connect the concepts
of the actors, in order to understand the repercussions that are mutually generated.
These concepts, as shown in Figure 1, are defined by a taxonomy which can be seen
in Figures 3, 4, 5, 6 and 7; where the characteristics of each actor are evidenced, thus
giving rise to the corresponding taxonomy. In the case of graduates, the areas in which
they were trained, the possible skills they would have and the experience obtained
were taken into account ; the state was defined, taking into account its importance
in the generation of policies that can affect other actors . In the HEI, the composition
of the areas of knowledge and how they are organized depending on the institution
was studied; for the labor market, the productive sectors, their supply and demand, as
well as emerging knowledge within globalization were taken into account. Finally the
observatory was considered, where the other actors interact generating knowledge
through suggestions, guidelines and studies.

4.2 A knowledge management model using ontologies

In practice, organizations use knowledge management models [18] [19]; in this way
proposing one based on ontologies is not new [18] [29] [30]. In this sense, the model
presented seeks to give an input to the observatory ; not only so that it works in the
development of its information system [31], but so that it serves in the construction of
its processes and procedures, its vision, its mission, its stakeholders and other bene-
fits that it can bring to the same.

Once the ontology was built according to the definition of the actors and their re-
lationships, the validation (S ection 3.2) was based on the use of the reasoner including
a minimum sample of data (instances); thus, through the inference of the implement-
ed rules and queries, it obtains specific information about an actor. In the validation,
data were entered for instances of two different hierarchies, one as a graduate and
the other as part of the labor market, where the characteristics that define them are
reflected (Figures 9 and 10), and according to the reasoning, the inference between
themis made by means of DL QUERY (Figures 11 and 12). To finish, a consultation was
developed, which shows through the characterization of its concepts, the connection
between two actors ( Figure 13). In this sense, the model allows us to observe how the
actors can be related in the general ontology, thus validating its consistency. It should
be clarified that said validation was carried out for the sample presented; however, it
would work the same if one wanted to evaluate with a large amount of data.
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Indeed, the general ontology highlights the way in which the actors involved in
employability are related, it should be noted that the model has not been validated in
real situations because it is necessary to have data on people, companies and to take
into account the impact of legislation of the government on education and the labor
market, which directly affect the graduate. A simple example of this is the measures
taken in the collective confinement, within the health crisis caused by COVID-19, where
the unemployment rate increased, the measures to the labor market had an impact on
the purchasing power of employees, and the quality of education was affected; this will
possibly affect future graduates.

5. CONCLUSIONS

When considering the proposed knowledge management model, through different
actors, it is possible to achieve studies from a holistic perspective, where the employ-
ability observatory should constantly monitor the elements of the model raised in this
research.

In the proposed model, the observatory fulfills the role of studying how the
actors behave (S ection 3.1); however, it must be taken into account that they change
over time, very possibly leading to an update of the model. In this way, instances or
objects closer to real life can be created.

The constant change in the behavior of the actors belonging to the proposed
model, makes the general behavior of the model similar to that of Complex Adaptive
Systems (CAS) . In this way, it is proposed as future work, validating with real data, as it
is a complex system with interconnected and adaptive actors, continuously improving
according to globalization and the challenges that arise in society, [37],[38], [39].
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