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Resumen

Este estudio se enfoca en evaluar el grado de adopcion de las Tecnologias de la Informacion
y Comunicacion (TIC) en las micro, pequefias y medianas empresas (Mipymes) de cuatro
alcaldias de la Ciudad de México. A través de un enfoque mixto, que combina métodos
cualitativos y cuantitativos, se identificoé que la mayoria de las empresas analizadas se
encuentran en etapas iniciales de digitalizacion, utilizando herramientas basicas como el
correo electrénico y paginas web sencillas.

Sin embargo, se detectaron importantes barreras que limitan una mayor adopcion de
tecnologias digitales, entre las que destacan la falta de infraestructura adecuada, la escasez
de capacitacién en el uso de herramientas digitales y una cultura empresarial poco orientada

hacia la innovacion tecnolégica.

Vol. 15 Num . 30 January — June 2025, e824



~  Revista Ilberoamericana para la

Investigacion y el Desarrollo Educativo
ISSN 2007 - 7467

Los hallazgos de esta investigacion subrayan la necesidad de implementar politicas publicas

y programas especificos para apoyar a las Mipymes en su proceso de transformacion digital.

Las recomendaciones incluyen desarrollar competencias digitales, facilitar el acceso a

tecnologias y crear incentivos para la inversion en soluciones digitales.

Finalmente, este estudio facilita la comprension de la situacion actual de las Mipymes en

términos de digitalizacion y proporciona informacion valiosa para disefiar estrategias que

permitan reducir la brecha digital y fortalecer la competitividad de este sector empresarial en

la Ciudad de México.

Palabras clave: TIC, Mipymes, diagndéstico, nivel de informacién, brecha digital.

Abstract

This study focuses on evaluating the degree of adoption of Information and Communication
Technologies (ICT) in micro, small and medium-sized enterprises (MSMEs) in four
boroughs of Mexico City. Through a mixed approach, combining qualitative and quantitative
methods, it was identified that most of the companies analyzed are in the initial stages of
digitization, using basic tools such as e-mail and simple web pages.

However, important barriers that limit a greater adoption of digital technologies were
detected, among which stand out the lack of adequate infrastructure, the scarcity of training
in the use of digital tools and a business culture poorly oriented towards technological
innovation.

This research demonstrates a compelling need for public policies and tailored programs to
support MSMEs in their digital transformation process. Recommendations include
promoting digital literacy, facilitating access to technologies, and creating incentives for
companies to invest in digital solutions.

Finally, this study facilitates the understanding of the current situation of MSMEs in terms
of digitalization and provides valuable information to design strategies to reduce the digital

divide and strengthen the competitiveness of this business sector in Mexico City.

Keywords: ICT, MSMEs, diagnosis, level of information, digital divide.
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Resumo

Este estudo centra-se na avaliacdo do grau de adogdo das Tecnologias de Informacéo e
Comunicacéo (TIC) nas micro, pequenas e médias empresas (MPME) de quatro municipios
da Cidade do México. Através de uma abordagem mista, combinando métodos qualitativos
e quantitativos, identificou-se que a maioria das empresas analisadas se encontra nas fases
iniciais da digitalizacdo, utilizando ferramentas basicas como o correio eletronico e paginas
web simples.

No entanto, foram identificados obstaculos significativos a uma ado¢do mais ampla das
tecnologias digitais, incluindo a falta de infra-estruturas adequadas, a escassez de formacao
na utilizacdo de ferramentas digitais e uma cultura empresarial pouco orientada para a
inovacéo tecnologica.

Os resultados desta investigacdo sublinham a necessidade de implementar politicas publicas
e programas especificos para apoiar as MPME no seu processo de transformacédo digital.
Entre as recomendacdes estdo a promocgdo da literacia digital, a facilitacdo do acesso as
tecnologias e a criacdo de incentivos para que as empresas invistam em solucdes digitais.
Por ultimo, este estudo facilita a compreensdo da situacdo atual das MPME em termos de
digitalizacdo e fornece informacdes valiosas para a concecdo de estratégias destinadas a
reduzir a lacuna digital e a reforcar a competitividade deste sector empresarial na Cidade do
México

Palavras-chave: TIC, MPME, diagnoéstico, nivel de informagcéo, lacuna digital.
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Introduction

Companies produce goods or services and maintain commercial relations with various
clients. Therefore, they must constantly improve their logistics to adapt to global
technological changes.

The emergence of Information and Communication Technologies (ICT) has triggered
a profound transformation in the business world. These tools, ranging from computers to
intricate digital networks, have redefined the way organizations manage, process and
distribute information. Beyond simple instruments, ICTs have become catalysts for change,

driving innovation and shaping new business models.
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Nowadays, companies are faced with constant technological change, so it is important
to create new strategies that help organizations to be more efficient with optimal processes.
It should be noted that the correct application of ICT can generate a great competitive
advantage for organizations and in this way, other resources such as electronic commerce
can be used.

The digital transformation of companies is based on the progressive integration of
ICT. These tools, which range from personal computers to intricate computer networks, have
transcended their traditional role as simple work instruments to become catalysts for
innovation and organizational efficiency. By facilitating the flow of information and
connectivity, ICT has redefined internal processes and customer relationships, driving a new
era of competitiveness.

This research focuses on analyzing the application of Information and
Communication Technologies (ICT) in SMEs in Mexico City.

Problem statement

This study focuses on the technological inequality faced by Micro, Small and Medium
Enterprises ( MSMEs ) in Mexico City with respect to the adoption and effective use of
Information and Communication Technologies (ICTs). Although ICTs have become
catalysts for change and innovation in the business field, many MSMEs face significant
obstacles to their implementation. These challenges include the lack of economic resources
to invest in technology, lack of awareness of the opportunities offered by ICTs, the shortage
of qualified personnel to handle specialized technological tools, and the absence of national
strategies that promote digitalization in this sector. In addition, there is a digital divide that
limits access to and use of these technologies, which can result in a competitive disadvantage
for MSMEs compared to larger or technologically advanced companies. This study aims to
diagnose the technological barriers faced by the SME sector in Mexico City and, based on

this diagnosis, generate strategies to boost its digital development.
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Study Questions
1. What is the current level of adoption and use of Information and Communication
Technologies (ICT) in Micro, Small and Medium Enterprises ( MSMEs ) in Mexico
City?
2. What factors influence the digital and technological gap between SMEs of different

sizes and sectors in Mexico City?

Importance of research

The significance of this research lies in its focus on the category of MSMEs , whose
importance has recently increased at local, national and international levels, especially given
the growing number of these companies and the challenges they face in terms of social
interaction, communication and repetitive behaviors. The study gains relevance by
addressing the technological gap in a crucial sector for the economy, offering a detailed
diagnosis of the level of adoption and use of ICTs in MSMEs in Mexico City. This
information is vital to design effective strategies that favor the innovation and expansion of
these companies in the digital market. In addition, the research contributes to the existing
literature on digital transformation in the business field, providing updated data specific to
the Mexican context. The results can serve as a basis for the formulation of public policies
and support programs that address the specific technological needs of MSMEs , thus
promoting their development and sustainability in an increasingly digitalized environment.
Ultimately, this study can have a significant impact on reducing technological inequality and

strengthening the business fabric of Mexico City.

Limitations of the study
The limitations of the study focus mainly on its geographic and sample scope. The
research was limited to four municipalities in Mexico City (Milpa Alta, Cuauhtémoc,
Iztapalapa, and Xochimilco), which might not be fully representative of the situation
throughout Mexico City. In addition, the final sample of 30 MSMEs , although diverse, is
relatively small considering the total universe of companies in these categories. The study
was based on a self-diagnosis, which could introduce biases in the responses due to the self-

assessment of the participants.
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Background
2.1  Definitions of ICT

The Organization for Economic Cooperation and Development (OECD) (2002)
defines ICT as systems that capture and transmit automated information data and that help
the development and economic growth of companies. Rosario (2005) calls ICT the group of
technologies that allow the acquisition, production, processing, and presentation of
information in the form of voice, images and data, where ICT includes electronics as a
technology that supports the development of telecommunications, information technology
and audiovisuals.

2.2 Characteristics of ICT and business ICT

Cabero (1996) raises characteristics of various authors who present the same to ICTs,
which are: Immateriality. Interactivity. Interconnection. Instantaneousness. Gros (2008)
manifests a characteristic of ICTs, which is the influence of processes on products, where it
Is seen that it affects the processes more than the products, allowing for greater development
of the processes involved in obtaining said results.

Davenport et al. (2017) state that current studies and trends, both in theoretical and
empirical models, have shown that excellent knowledge management in combination with
new information and communication technologies (ICT), have allowed companies to obtain
organizational, economic and financial benefits.

Kotelnikov (2007) mentions that companies that incorporate these technologies in
their production processes achieve reductions in inventory management costs, production
costs, and costs associated with quality, among others. In the particular case of companies,
the works point to problems related to the lack of human resources with knowledge of
specialized production tools, budgetary limitations for attracting and retaining qualified
personnel, and a lack of implementation of changes in the organization and management of
MSMEs ( Tello, 2008; Cepal, 2013).

2.3 Characteristics of business ICT

According to Porter and Millar (1986), they deduce that information technologies can
modify the structure of many sectors, promoting the need and the possibility of a change.
Peirano and Suarez (2004) declare that the incorporation of ICT in the business field is a
complex process since it involves activities that present different and unique forms of change.
Pérez and Dressler (2007) describe that the development of ICT has allowed the appearance

of computer tools with new modalities that help the training and development of individuals
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in companies. Segovia et al. (2013) indicate that ICT is a tool that leads a company to be

more innovative, which is willing to change, which makes it find new opportunities in the

market and become competitive before other organizations.

2.4 National and international studies

In international studies, Vera et al. (2011) mention that small and medium-sized
companies with smaller budgets can use traditional traditional marketing instruments
together with digital marketing tools as a medium and long-term advertising strategy. Thus,
Fonseca (2013) reveals that only 29% of business owners know what ICT means, 60% have
a website, 53% of employees are not trained in the use of ICT and only 19% of business
owners know of programs focused on the incorporation of ICT, according to data obtained
from a study conducted in 65 Colombian companies in the department of Boyaca. Saavedra
and Tapia (2013) point out that Mexico occupies the 78th place in the network availability
index, while, for example, China occupies the 37th place and Brazil 61st. This lag is reflected
in the poor regulation of this sector and infrastructure, the low quality of education in
mathematics and science and research (place 65), which, together with the high costs of
access to ICT, translates into a lack of individual preparation levels (place 109).

For their part, Rodriguez et al. (2014) analyze the implementation of affiliate
marketing in Spanish travel agencies, determining that this process is gradual due to the lack
of technology, sufficient knowledge, business plans and adequate databases, with ICT being
an important element to promote this type of marketing in the tourism sector. Tricoci, Corral,
and Rosenthal (2016) state that 50% of companies have participation in social networks, this
increases their competitiveness by 60%, they also indicate that 79% that invest in ICT are
large companies, highlighting that investment and available economic resources are essential
for the use, training and improvements of these technologies. Vargas (2021) mentions that
the problem of incorporating technologies into the business models of MSMEs in Latin
America can be observed especially in micro-enterprises, and is the lack of investable
economic resources in the technological field.

At the national level, Guzman (2008) states that ICT is a term currently used to refer
to a wide range of services, applications, and technologies, which use various types of
equipment and computer programs, and are often transmitted through telecommunications
networks. Maldonado et al. (2010) analyzed the influence that ICT has on the performance
of MSMEs in 400 companies in Aguascalientes, indicating that they have a positive and

significant influence on the rational performance of efficiency and productivity, however,
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with less impact on human relations, flexibility and development of human resources.

According to Saavedra and Tapia (2013), in Mexico MSMEs give little importance to ICT

mainly due to 6 factors: economic factors, the digital divide, motivation, lack of knowledge

of opportunities, lack of national strategies and level of integration in production chains.

Montejano et al. (2018) investigate the effects of information technologies on
innovation principles by applying a survey to 149 entrepreneurs in Aguascalientes. The
results obtained reflect a strong relationship between ICT and innovation since 13.4% use
ICT in all operations, 50% use IT to apply innovation principles and 96.4% have computers.
According to Aguirre (2018), knowledge is a determining factor in the adoption, creation and
improvement of technologies, according to the results obtained from a survey conducted
electronically to 35 MSMEs. from the state of Sonora. For this reason, training and updating
human resources is important; innovative culture influences the decision-making capacity
and initiative to innovate.

According to Buenrostro and Hernandez (2019), information on the use of ICT in
Mexico is very scarce and is limited to indicators related to infrastructure and equipment,
without considering more complex elements related to its incorporation into the management
and production of the different economic sectors. This limits entrepreneurs from developing
a good strategy to become a company with a large commercial market. From the point of
view of Alarcon and Ruiz (2020), they infer that technological progress in multinational
companies (MNCs) in northwestern Mexico is limited, since they hire middle and qualified
personnel for abstract tasks, they have a pattern of behavior that reduces technological
content, they insert personnel into manual activities, but they are not promoted to higher

positions.

Methodology

Research design

The research is qualitative and quantitative based on Hernandez and Mendoza (2018),
with an exploratory, descriptive scope. Exploratory research according to Mufioz (2011) the
smaller-scale study allows local understanding of the phenomenon under study. Descriptive
research according to Diaz and Calzadilla, (2016) collects information independently or

jointly on the research variables.
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It is an intrinsic case study according to Creswell and Creswell (2018), reflecting the
panorama of the inclusion of ICT in small and medium-sized companies in four
municipalities of Mexico City.

Participants

The study area was delimited to Mexico City in the municipalities of Milpa Alta,
Cuauhtémoc, and Xochimilco, the business landscape is divided into various sectors, with
MSMEs constituting the majority and organized as follows (Table 1.

The sample was made up of experts, with the following selection criteria: 1.
Companies located in the previously mentioned municipalities, 2. They are part of the
Directory of Economic Units of the National Institute of Statistics and Geography (INEGI)
(2024), 3. Interest in participating in the study. Derived from the above, the case study was
integrated with 30 MSMEs .

Table 1. Distribution of the study population.

Small Medium
Town hall (11to 50 (31to 250 Total
workers) workers)
High Milpa 220 30 250
Cuauhtémoc 5503 1235 6738
Iztapalapa 2567 741 3308
Xochimilco 619 129 748
Total 8909 2135 11044

Source: DENUE (2024).

Instrument

The questionnaire was designed with 40 questions composed of two sections, the first
included the company profile with demographic data: company name, number of employees,
line of business, size and municipality of origin.
The second section was a self-diagnosis adapted from the guide of the Society for the

Promotion and Industrial Reconversion SA (2004).
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Table 2. Structure of self-diagnosis.

Diagnostics Number of Likert scale
reagents
ICT availability and infrastructure 12 Dichotomous
Degree of preparation for the use of these 7 Dichotomous
technologies
to analyze how ICT is used in the 40 1-4 points will be at the
relationships that the company maintains with office automation level.

its environment

4-14 points belong to the
information level, 15-25
points are in the

interaction phase.

26-33 points belong to

transaction.

34-40 are in digitalization

Source: Society for the Promotion and Industrial Reconversion SA (2004).

Procedure

The research procedure was carried out in six stages:

The problem statement and the research objective have been established based on the
phenomenon study variable.

Second, an exhaustive analysis of the scientific literature available in open access
repositories from 2002 to 2024 was carried out, to understand the context of the object
of study.

Third, the collection instrument was designed, indicating the data of the profile of the
object of study, subsequently, the guide of the Society for the Promotion and
Industrial Reconversion, SA (2004), was selected for the adaptation of self-diagnosis.
Fourth, the population and sample of the case study were determined for the
application of the questionnaire in Google Forms.

Fifth, the data were analyzed with SPSS Version 25, with descriptive statistics, for

the discussion of the results.
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¢ In the sixth stage the authors reflected on the conclusions, limitations and future lines
of research.

Results

This research is merely descriptive since the author of the data collection instrument
discloses the category of the results in which he states that depending on the score obtained,
it can be known how much the companies know about business ICT, therefore, according to
the information obtained with our data collection instrument, the qualitative results can be

interpreted as follows, considering that our 100% consists of 30 companies.

Figure 1. Company size.

Empresa

B Mz ol 1-10 emplead as)

W Pegueiia | 1150 amplead as)

Medianas {50-250 empleadas)

Source: Own elaboration (2024).
According to the figure, it can be seen that 73% of the surveyed companies claim to
be micro-enterprises, while 20% claim to be small companies, and finally, 7% belong to
medium-sized companies.
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Figure 2. Results of the companies' turnover.

Giro de la Empresa

W D= =ricos

Comercia

W Industrial

Source: Own elaboration (2024).
90% of the companies surveyed are commercial, 7% claim to be a service company,
while the other 3% are industrial.

Figure 3. Distribution of companies by municipality.

Alcaldia

B Cuauhtémoc
Iztapalapa
m Milpa Alta

B Xochimilco

Source: Own elaboration (2024).
It is shown that the municipality with the highest prevalence was Milpa Alta with
70% and Xochimilco with 20% while Iztapalapa covers 7% and, finally, the Cuauhtémoc
municipality obtained 3%.
To assess the reliability of the responses, the Cronbach's alpha parameter was used,
as indicated by Kerlinger and Lee (2000). The result coincides with that recommended by
researchers Hoyt et al. (2006), who indicate that if the value is greater than 0.7, this can be

interpreted as an acceptable value.
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Table 3. Reliability statistics .

Cronbach'’s alpha N of elements
764 40

Source: Own elaboration (2024).

Figure 4 represents the distribution of company size for the different mayorships
that were used for the applicability of this study.

Figure 4. Firm size by location.
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Source: Own elaboration (2024).

As can be seen in the figure above, the municipality that obtained the highest number
of companies called Micro was Milpa Alta, for the medium size it was Xochimilco and for
the small size it was Milpa Alta.

Figure 5 represents the business activity of the companies distributed in the
municipalities participating in this research.
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Figure 5. Location of companies in Mexico City.
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Source: Own elaboration (2024).

As can be seen in the figure above, the municipality that obtained the highest number
of companies in the commercial sector was Milpa Alta, for the service sector it was
Xochimilco and for the industrial sector it was Milpa Alta.

Figure 6 represents the level of use of ICT by companies distributed in the
municipalities participating in this study.

Figure 6. Level of use of ICT.

Nivel de uso de las TICs

3%

2\

s Informacién (5-14) = Interaccion (15-25) = Transaccidn (26-33)

Digitalizacién (34-40) = Ninguno (0) = Ofimaética (1-4)

Source: Own elaboration (2024).
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In the figure above, it can be observed that the information level is the most
prominent, followed by the interaction level, then the transaction and digitalization levels,

then the office automation level and none.

Discussion

According to the research called: Evaluation of digital skills in SMEs , they are just
beginning to know the advantages that new technologies bring and what these can contribute
to their organization by facilitating the obtaining of information to make the company and its
products known. It is worth mentioning that according to Gimeno (2010) ICTs have
competitive advantages that make companies sustainable by helping to reduce their costs,
increasing their advertising and therefore their sales, it must also be taken into account that
investing in ICTs does not always have immediate repercussions on the competitiveness of
the company, but it does result in important opportunities in the market. Therefore it is
important that companies begin to have a deeper knowledge in the use of these new
technologies.

According to Rocha and Echavarria (2017), excellent organizations are not those that
have the most advanced or sophisticated technology, but those that know how to take
advantage of their innovative practices , highlighting the implementation of new ways of
doing things. The above can be verified with this study because, as already mentioned,
companies are just beginning to have information about the advantages that ICT can bring
and although knowledge is barely vast, the proper use of what is known can lead to great

things.

Conclusions

The most frequent levels are information and interaction, with these two levels
accounting for 70% of the companies surveyed. This means that companies use email to
communicate and the Internet to make themselves known. However, the information systems
have not yet been integrated with each other, so they process it manually to a certain extent.

The following points are highlighted according to the interpretation of the guide used:

The level of information reached 47%, which means that organizations are beginning
to understand the advantages of ICT, incorporating email and the Internet as a channel to

publicize their products, the company and obtain information.
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The level of interaction was reached by 23% of the companies surveyed.
Organizations use ICT and mainly the Internet to exchange information and establish a
dialogue with customers, suppliers, etc.

The transaction level reached 10%, which is why companies are beginning to carry
out economic transactions (purchase and sale) with customers and suppliers via the Internet.

The level of digitalization reached 10%, which organizations begin to integrate from
all operations in the value chain (purchase-after-sales), the company is integrated and
collaborates with external agents (customers-suppliers).

The level of office automation covered 3%, which shows that companies use
traditional ICT (telephone and fax) in communication with clients, suppliers, public

administration, etc.

Contributions to future lines of research

It is suggested that specialized and accessible training programs be developed for
MSMEs , with the objective of helping them understand the benefits of ICTs and acquire the
necessary skills to use them effectively. Likewise, to encourage investment in technology,
the implementation of public policies that include subsidies, tax benefits and the creation of
collaborative platforms where MSMEs can share experiences and resources is proposed.
Finally, it is recommended that technological solutions be adapted to the specific needs of
Mexican MSMEs , promoting collaboration between universities and companies to develop

local software and applications.
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