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Resumen: El propdsito de este estudio es valorar
los indicadores de innovacién en las Pequefas y
Medianas Empresas (PYMES) a través de un
analisis de toma de decisiones multicriterio
(MCDM,), utilizando la metodologia de la Técnica
de Orden de Preferencia por Semejanza a la
Solucion Ideal (TOPSIS). Este trabajo, incluye
una correlacion de Pearson entre los indicadores
analizados. Los resultados muestran que el
indicador de mayor impacto en los procesos de
innovacion en las PYMES es la capacitacion de

los empleados.
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1 INTRODUCCION

La innovacion es un concepto clave
que impacta en la dinamica
econdbmica y social, su relevancia
trasciende fronteras y sectores (Gay &
Szostak, 2019). En los ultimos afos
gran cantidad de investigadores han

profundizado en su estudio. En el

* Citacion: Rodriguez Carrillo, M. L., Pérez-Dominguez, L., Romero Lopez, R, y Ledn Castro, E. (2024). Método

Multicriterio TOPSIS para valoracién de la innovacién en las pymes. Conference Proceedings of the

International Congress on Innovation and Sustainable, Mazatlan, México, Mayo 29-31, 2024, p.p. 225-

230.
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contexto de las pequefias y medianas
empresas (PYMES) la innovacion, es
un factor clave para su éxito en
mercados competitivos (Bayraktar &
Algan, 2019). Al combinar activos

tangibles e intangibles,  estas

empresas pueden desarrollar
capacidades tecnologicas y
organizativas que les permitan

adaptarse y crecer, para ello deben
considerarse indicadores que deben
ser valorados de manera conjunta. Se
utiliza la toma de decisiones
multicriterio (MCDM) para valorar los
indicadores de innovacion al ser una
técnica especializada en evaluar vy
seleccionar alternativas en situaciones
donde

factores a considerar (Chen et al,

hay multiples criterios o
2022). Clasificar, elegir u ordenar
decisiones respecto a un conjunto
finito de alternativas evaluadas segun
un conjunto finito de criterios es un
problema importante en muchas
areas de toma de decisiones en el
mundo real (Mahdiraji et al, 2019).
Teniendo esto en cuenta, el objetivo
de este trabajo es utilizar la técnica

MCDM conocida como TOPSIS en un

ROBERTO, Y LEON CASTRO ERNESTO

proceso de agregacion/ordenamiento
de indicadores de innovacion en las
PYMES.

2 MARCO TEORICO Y CONCEPTUAL

2.1. Las

Empresas

Pequenas y Medianas

El significado de "PYMES" varia de
un pais a otro y se basa en el numero
de empleados, la facturacién anual o
el valor de los activos de la empresa
2022). En una

laboran

(Toledo et al,
microempresa hasta diez
empleados, las pequefias empresas
estan conformadas de 10 a 100
empleados y las medianas emplean
de 100 a 250 trabajadores (Ros, 2022).
Para este tipo de empresas resulta
complicado planificar a largo plazo,
pues elementos como la innovacion
no siempre esta

et al., 2022).

disponible (Ibarvo

2.2. Innovaciéon

La innovacién es un término que se
ha vuelto cada vez mas comun y se
percibe como un simbolo de novedad
y bienestar potencial (Garcia et al.,

2019). Aunque parece ser simple, en
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realidad abarca multiples facetas e
indicadores que deben ser

estudiados. Es comun encontrar

interpretaciones indeterminadas 'y
limitadas del término Schumpter
(2009). Para ello se sugiere Ia
utilizacion de los Métodos de

Decision Multicriterio.
2.3. MCDM

Los Métodos de Decision
Multicriterio (MCDM) son técnicas
precisas para tomar decisiones
(Adebiyi et al, 2018).

diversos criterios de tipo cualitativo y

Consideran

cuantitativo que se deben establecer
para determinar la mejor alternativa.
Hay varios tipos de métodos MCDM
que han sido creados o)
perfeccionados por diferentes autores
a lo largo de las décadas, sus
diferencias radican en el grado de
complejidad, asignacién de pesos a
posibilidad de

incertidumbre de los datos y el tipo

los criterios, la

de combinacién de los datos (Mardani
et al.,, 2015).

24. TOPSIS

El Meétodo Multicriterio TOPSIS
(Technique for Order of Preference by
Similarity to Ideal Solution), permite
evaluar y clasificar diferentes opciones
bajo multiples criterios (Hwang &
Yoon, 1981). Se basa en el concepto
de encontrar la solucién mas cercana
a una solucion ideal y mas lejana a

una solucion anti-ideal.

3 METODOLOGIA
3.1. Revision de literatura para
identificaciobn de indicadores de

innovacion

La busqueda de informacion se
hizo en bases de datos como Scholar,
ScienceDirect, BiVir UACJ, entre otras,
a fin de identificar los principales
factores sefialados por la literatura
académica y trabajos previos que
influyen en la innovacion de las
PYMES.

3.2. Disefio de instrumento de

evaluacion

Con la informacion recabada en las
bases de datos, se construyd un
cuestionario que consta de 12
preguntas divididas en 6 secciones

utilizando una escala tipo Likert del 1-
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5 donde el 1

importante y el 5 muy importante, los

significa nada

nameros intermedios representan

valoraciones intermedias de los

encuestados.

3.3. Recoleccion y  validacion

estadistica de datos

Los cuestionarios se aplicaron a 10
personas relacionadas directamente
con la parte directiva de las PYMES
ubicadas en la Ciudad de Chihuahua.
La relacion entre las variables se midié
con el indice de correlacion Pearson y
para identificar la consistencia interna
del cuestionario se utilizd el indice
Alfa de Cronbach

3.4. Aplicacion de método TOPSIS

Se normalizaron los datos, se
calculo la solucion ideal y anti-ideal y
la distancia euclidiana de los datos

para llegar al resultado.

3.5. Analisis y presentacion de

resultados.

4. RESULTADOS
4.1. Indicadores de Innovacion en

PYMES considerados en el estudio

ROBERTO, Y LEON CASTRO ERNESTO

Para el estudio se consideraron 12
indicadores, divididos en 6 secciones
estructura,

(capacidad, liderazgo,

cultura, impacto y resultados).

4.2. Andlisis de fiabilidad con Alfa
de Cronbach

Para medir la consistencia interna
del cuestionario se utilizé el indice de
Alfa de Cronbach (Cronbach, 1951). El
valor minimo aceptable es 0.7, por lo
que se eliminaron 7 elementos que se
encontraban por debajo de ese valor
para mejorar el indice de fiabilidad del

instrumento.
4.3. Correlacidn Pearson

En la figura 1, se observa el indice
de correlacion entre los indicadores
(Benesty et al., 2009). Toma valores
entre -1y +1.

Pairwise Pearson Correlations

P-Value
0103
o

Sample 1 Sample 2 N Correlation 95% Cl for

01

a 0
habilidades 0
y habilidades 10
10
0

0148
0447

FIGURA 1. CORRELACION PEARSON CON INDICADORES
SELECCIONADOS

44. Aplicacion Método TOPSIS

44.1. Ponderacidon de indicadores
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La ponderacion de los indicadores

fue establecida por jueces (figura 2).

COMPETENCIAS Y
HABILIDADES;
0,275

COMENTARIOS
CLIENTES ;
0,150

PUNTOS DE
VISTA
EMPLEADOS;
0,150

CAPACITACION LIDERES E,N
EMPLEADOS; INNOVACION;

0,175 0,250

FIGURA 2. PONDERACION DE INDICADORES

44.2. Normalizacion de datos

Se normalizaron los datos para

obtener la matriz normalizada.
44.3. Solucion ideal y anti-ideal

Se encontraron los valores ideales

y anti-ideales para cada columna

(tabla 1).
ELEMENTO Si+ Si- Si++Si- Pi
COMPETENCIAS Y
.02 . .061. .591.
HABILIDADES 0.0253 0.0366 0.0618 0.5914
LIDERES EN
. 0.0325 0.0303 0.0628 0.4822
INNOVACION
CAPACITACION 0.0145 0.0420 0.0565 0.7434
EMPLEADOS ) ) ) i
PUNTOSDEVISTA | 394 0.0205 0.0599 0.3419
EMPLEADOS
COMENTARIOS
0.0266 0.0356 0.0622 0.5725
CLIENTES

TABLA 3. SOLUCION IDEAL Y ANTI-IDEAL

44.4. Resultado

Con lo descrito anteriormente se
llega al resultado que la “capacitacion
de empleados” tiene el valor ideal

buscado (figura 3).

COMENTARIOS CLIENTES I 0,5725
PUNTOS DE VISTA EMPLEADOS NN 03419
CAPACITACION EMPLEADOS I 0,7434
LIDERES EN INNOVACION I 0,4822
COMPETENCIAS Y HABILIDADES I 0,5914

FIGURA 3. RESULTADO.

4 CONCLUSIONES

A través de  herramientas
estadisticas como el coeficiente de
correlacion de Pearson, Alfa de
Cronbach y la aplicaciéon del meétodo
TOPSIS, es posible determinar que el
indicador que mas influye en la
innovacion de las PYMES es la
capacitacion de los empleados. La
correlacion de Pearson permite
cuantificar la relacion lineal entre dos
variables, mientras que TOPSIS evalta
alternativas en funciéon de multiples
criterios. En este caso, la capacitacion
de los empleados emerge como un
factor crucial para impulsar la
PYMES. Es

fundamental que las organizaciones

innovacion en las

reconozcan la importancia de invertir

en el desarrollo de su talento

humano.
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Abstract: Explore the literature related to
Sustainable Development and University to
identify the organization of information in this
field and the theoretical and methodological
approaches addressed. A systematic review was
carried out on 3022 articles from the Scopus
database. Bibliometric analysis was carried out
through the VOSviewer software and a content
analysis. There is a growing literature,
fragmented under heterogeneous theoretical
approaches. Qualitative methodologies are
more used, which is why studies with mixed

methodologies are future research gaps.
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1 INTRODUCTION

Studies related to Sustainable
Development and Universities (DS&U)
have attracted hundreds of
researchers from various areas of
knowledge, leading to a growing
body of literature. It is necessary to
understand  the  structure and
classification of literature based on

the main trends in the discipline.

This study aims to provide a

systematic review considering articles,

" Citation: Hernandez-Ojeda, R. Y., Teran-Pérez, B. M., and Castro-Leon, E. (2024). Sustainable development

and university a systematic review from 1995 to 2023. Conference Proceedings of the International

Congress on Innovation and Sustainable, Mazatlan, México, May 29-31, 2024, p.p. 231-235.
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leading journals, authors, affiliations,
and countries on DS&U, through
content

bibliometric indicators,

analysis, and bibliographic mapping.
According to Omazic and Zunk

(2021), the

increasingly used to evaluate research

systematic review s
performance, progress, and trends. It
is usually a qualitative evaluation
when analyzing the content of the
articles and, on the other hand,
bibliometric indicators represent the

guantitative side.

This article is organized as follows:
Section 2 describes the theoretical
and conceptual framework. Section 3
presents the methodology. Section 4
shows the evolution of the topic, the
30 most influential journals, articles,
authors, institutions, and countries,
and develops a graphic visualization
of the results using the VOSviewer
software. Finally, Section 5 presents

the main conclusions of the article.

2 THEORETICAL AND CONCEPTUAL
FRAMEWORK

The United

Commission on

World

Environment and

Nations

Development (1987) defines
Sustainable Development (SD) as
development that meets present
needs without compromising options
for future needs. This definition is
widely accepted by the scientific
community and provides a framework
for addressing environmental

problems.

Higher education institutions (HEIs)
have been considered a key factor in
accelerating SD (Mbithi et al. 2021).
Specifically, the university must

generate scenarios in  which its
community can identify and exploit
economic opportunities and
knowledge to  promote  new
sustainable phenomena that have not

been visualized (Dzingirai, 2024).

Universities play an important role
in preparing future generations for
the world of work and SD, generating
improvement in people's quality of
life (Nicholson et al. 2023; Vidrevich
and Pervukhina, 2023). For this reason,
in recent decades, HEIs have
implemented strategies in the current
climate to improve their quality of

education and sustainability, which
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aligns with the United Nations
Sustainable Development Agenda for

2023 (Nazneen et al. 2023).

3 METHOD

This analysis begins with the
bibliographic search, the database of
the main Scopus collection, which has
been used in different academic
research as the main source

(Valenzuela-Fernandez et al., 2019)

The research methodology process

includes the following steps:

- Step 1.

selection

It begins with the
of keywords that help
determine the study sample. The
keywords in the topic are: “sustainab*”
OR “sustainab* development” AND
"higher education institutions”; for
this study, it is labeled DS & U.
Quotation marks and the logical
operators "OR” and “AND" were used
to ensure results and matches in
abstracts, and

publication titles,

keywords.

- Step 2. The initial search was
carried out in April 2024, and the
documents

analysis considers all

published by DS & U in a time range

from 1995 to 2023. Scopus has
published 3,226 documents during
this period.

- Step 3. A refined search is
carried out by the type of document
considering  articles,  conference
papers, book chapters, and reviews.
Therefore, the search is reduced to

3022.

- Step 4. bibliometric

indicators and graphic maps of the

Finally,

extracted bibliography are obtained,

using the VOSviewer software.

4 RESULTS

Research on DS&U has increased
significantly in recent years. The
majority of the articles have been
published in the last decade, with
2785 articles that are dated between
2013 and 2023, representing 92.15%

of the total volume.

In the development of a research
field, journals have a prominent role
as the main disseminator of the
process in DS & U studies. It is
observed that the most productive
Swiss

journal in  research s

Sustainability with 322 articles, but the
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Journal Of Cleaner Production is the
most influential in the field because,
with only 122 articles, it has the
highest number of citations with 5821
and the highest H-index.

The most cited article s
“Sustainable Assessment: Rethinking
Assessment for the Learning Society”
published by D. Boud in 2000, with
873 citations in Scopus and generates

38 citations per year.

Filho, the most
researcher in the field of DS&U, is the

most  productive and

important

influential
author and has the highest number of
publications, 39 articles, 1421
citations, and an H-index on the topic

of 16.

5 CONCLUSIONS

This study allows us to identify that
there is a limited production in terms
of the number of publications on the
topic of DS & U, but with an
increasing trend, which indicates the
interest of the scientific community in
the topic; taking into account those
that were written between 1995 and
2023.

Finally, it should be noted that
although the Scopus database used to
extract the literature is complete and
prestigious, the reviewed documents
only respond to the search criteria

applied; Therefore, there is a

possibility that, when modified, the
results may be different from the

information presented here.
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1 INTRODUCTION

In the

contemporary

era,

digitalization has become a central

aspect of everyday life, reshaping

global

socioeconomic

dynamics.

* Citacidon: Alonso-Hernandez, L.A., Huesca-Gastélum, M. I, Cabrera-Cruz, B. C., and Gonzales-Torres, X. B.

(2024). Beyond access: public policies and digital skills as determinants of digital inclusion. Conference

Proceedings of the International Congress on Innovation and Sustainable, Mazatlan-México, May 29-31,

2024, p.p. 237-244.
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Digital inclusion, defined as equitable
and effective access to information
and communication technologies
(ICT), has emerged as an essential
pillar for development, education, and
citizen participation (Hargittai, 2010;
Hargittai 2021; Marza et. al, 20271;
Prom Tep et. al, 2023; Sepulveda &
Ramirez, 2018; Van Deursen & Van
Dijk, 2014; Van Deursen & Van Dijk,

2019).

However, the digital divide persists,
delineating a deep division between
those who have access to digital tools
and those who are marginalized
(Gémez et. al, 2018, OECD 2020;
2018).

Considering that technological access

Sepulveda & Ramirez,
alone is insufficient to guarantee the
development of capabilities to
engage harmoniously in the so-called
Information and Knowledge Society
(Sepulveda & Ramirez, 2018; Trejo-

Quintana, 2020).

This article aims to explore the

determinants of digital inclusion,

focusing on three fundamental
aspects: technological access, digital

skills, and the public policy framework.

Several studies have highlighted
the importance of technological
infrastructure and affordable access as
prerequisites for digital inclusion
(Ragnedda & Muschert, 2013; Van
Deursen & Van Dik, 2014; Van
Deursen & Van Dijk, 2019). However,
access alone is not enough (Trejo-
Quintana, 2020). The skills to
effectively use ICT (Hargittai, 2010;
Hargittai, 2021) and the creation of
relevant content are equally critical
(Smith, 2023). In addition, public
policies play a

promoting digital inclusion, through

decisive role in

the implementation of strategies that

ensure access and foster the
development of digital competencies
across the population (Rivoir et. al
2021; Selwyn, 2010; Ragnedda &
Muschert, 2013; Trejo-Quintana, 2020;

Warschauer & Matuchniak, 2010).

This study conducts a
comprehensive literature review to
identify and analyze the factors that
contribute  to  digital inclusion.
Through this analysis, it seeks to
understand how these determinants

interact and what are the most
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effective strategies to overcome the
digital divide. In doing so, this article
contributes to the debate on how to
ensure that the benefits of the digital
era are accessible to all, providing a
framework for future research and
public policies aimed at promoting a

more inclusive society.

2 THEORETICAL AND CONCEPTUAL
FRAMEWORK

The theoretical and conceptual
framework of this article focuses on
unraveling the determinants of digital
inclusion, an area of study that has
gained relevance in the last decade
due to its impact on social equity and
economic  development. Digital
inclusion as the ability of individuals
and communities to access and use
ICT effectively also encompasses the
digital skills necessary for productive
use (Gémez et. al, 2018; Hargittai
2010; Hargittai 2021; ITU, 2019;
Thomas et. al, 2020; Van Deursen &

Van Dijk, 2019; Van Dijk, 2012).

The literature identifies several

determinants, including  physical

access to technology, digital skills,

INCLUSION

relevant online content, and support
and facilitation through public policy
(Gomez et. al, 2018; Hargittai, 2021;
Ragnedda & Muschert, 2013; Smith,
2023; Van Deursen & Van Dijk, 2019;
Van Dijk, 2012). This theoretical
framework emphasizes the
importance of approaching digital
inclusion from a holistic perspective,
considering both  technological
infrastructures and socioeconomic

and cultural aspects.

From an access perspective, the

digital divide was initially

conceptualized in terms of the
availability of technological
infrastructure and internet access
(Marza et. al, 2021; Prom Tep et. al,
2023; Warschauer & Matuchniak,
2010; Van Deursen & Van Dijk, 2019).
However, recent research  has
expanded this concept to include
digital skills and meaningful use of
technology, recognizing that access
alone does not guarantee effective
inclusion (Hargittai & Hinnant, 2010,
Hargittai 2021; Selwyn, 2010; Van
Deursen & Van Dijk, 2019; Van Dijk,

2012).
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