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Human Resources focused on the continuity in the critical analysis of International Research and is 
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research and contributions of the International Scientific Community, academic institutions, agencies 
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To encourage the interlocution of the International Scientific Community with other study centres in 
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On the cusp of a new economic era, the pursuit of competitiveness as we look toward 2026 

requires a profound reconfiguration of organizational structures, moving beyond traditional management 

paradigms to adopt a holistic and interconnected approach. The speed of technological change and the 

volatility of global markets have rendered static strategies obsolete, forcing institutions to transition 

toward dynamic operational models, where resilience and the ability to anticipate change are emerging 

as the true competitive advantages of the immediate future. In this context of constant disruption, 

corporate sustainability is indisputably grounded in the three-dimensional synergy between rigorous 

resource optimization, deep technological integration, and proactive mitigation of environmental threats. 

 

The first pillar of this strategic architecture is economic efficiency, which goes beyond mere cost 

reduction to become a discipline focused on maximizing value and optimally allocating capital in highly 

uncertain environments. However, in today’s world, financial viability is unattainable without the 

catalyst of digital transformation—a process that goes beyond the mere incorporation of IT tools and is 

defined as cultural and operational reengineering through data analytics, advanced automation, and 

artificial intelligence. This technological metamorphosis, while multiplying productive capacities and 

streamlining decision-making, simultaneously introduces new structural vulnerabilities that demand a 

robust counterbalance. This is where strategic risk management comes into play—a proactive and 

systematic corporate function that assesses cyber, geopolitical, and macroeconomic threats, ensuring that 

technological innovation and operational expansion are built on a foundation of security and institutional 

continuity. 

 

Competitiveness projected toward 2026 should not be viewed as a static state or a final goal, but 

rather as a core competency of continuous adaptation in the face of the systemic complexity of the global 

market. Organizations that succeed in combining financial discipline with technological boldness and a 

rigorous risk governance framework will be poised to lead tomorrow’s business and institutional 

landscape. The reflections presented in the following pages therefore constitute a theoretical and practical 

imperative for academics and decision-makers who bear the responsibility of transforming the 

uncertainties of the present into the strategic certainties of the future. 
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Key Handbooks 
 

This article contributes to the advancement of science and technology by analyzing the establishment of a rural 

production cooperative, highlighting its importance as an organizational model that drives economic, social, 

and sustainable development. The research demonstrates that forming a cooperative is not a simple process but 

rather involves an organized structure that encompasses logistical, production, and commercial aspects. This 

includes supply chain planning, raw material management, production processes, storage, volume measurement, 

and product distribution, as well as the process for keeping products fresh. Likewise, the study highlights the 

fundamental role of logistics and negotiation in the cooperative’s operations. As the cooperative grows, it 

expands its commercial reach, moving from a local market to potential foreign trade opportunities. In this regard, 

negotiation becomes a key element, as it determines the terms of agreements, operating rules, and marketing 

strategies for quality products. In conclusion, rural production cooperatives are not only an economic alternative 

but also a comprehensive model that drives sustainable growth, strengthens cultural identity, and opens up new 

opportunities at the local, national, and international levels. Their proper implementation can have a positive 

impact on the economy, promote social equity, and position Mexico as a leader in cooperative-based 

development. 
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Abstract 

 
The creation of a rural production cooperative in the Mazahua community of San Francisco Mihualtepec, in the municipality 

of Donato Guerra, State of Mexico, is based on cooperativism as an alternative to improve productive organization, product 

commercialization, and sustainable development, as well as the possibility of generating decent work and economic growth 

for the community. Through a mixed methodological approach, surveys and interviews were conducted with local producers, 

allowing for the identification of their perceptions, needs, and main challenges. The results show that, although the cooperative 

is considered a viable option, its implementation is currently not feasible due to a preference for individual work and distrust 

toward teamwork. However, there is interest in its future development under conditions of training, organization, and effective 

communication. Likewise, the importance of integrating traditional knowledge with modern practices is highlighted to 

strengthen production and preserve the cultural identity of the community. 

 
Creation of a Rural Production Cooperative for Sustainable Development in the Mazahua Community of San Francisco Mihualtepec, Municipality of 

Donato Guerra, Mexico, 2026 

Objective Methodology Contribution 

 

 
To establish a cooperative in the Mazahua 

community of San Francisco Mihualtepec, in the 
municipality of Donato Guerra, grounded in 

cooperativism as an alternative to improve 

productive organization, product 
commercialization, sustainable development, and 

the possibility of generating decent work and 

economic growth for the community. 

 

 
Mixed approach: Qualitative and Quantitative, 

using the methods: Documentary and Field 
research, along with the techniques: Surveys and 

Interviews. 

 

 
The research analyzes the feasibility of a 
cooperative in San Francisco Mihualtepec. It 

highlights a preference for individual work and 
reveals a lack of trust in teamwork. It shows 

that the cooperative is viable in the future and 

proposes training as a key strategy. It promotes 
organization and community communication, 

integrates traditional and modern knowledge, 

strengthens Mazahua cultural identity, and 
contributes to the sustainable development of 

the community. 

 

Cooperative, Rural production, Agriculture 

 

Resumen  

 
La creación de una cooperativa de producción rural en la comunidad mazahua de San Francisco Mihualtepec, municipio de 

Donato Guerra, Estado de México, se fundamenta en el cooperativismo como una alternativa para mejorar la organización 

productiva, la comercialización de productos y el desarrollo sostenible, la posibilidad de generar trabajo decente y crecimiento 

económico para la comunidad. Mediante un enfoque metodológico mixto, se aplicaron encuestas y entrevistas a productores 

locales, lo que permitió identificar sus percepciones, necesidades y principales problemáticas. Los resultados muestran que, 

aunque la cooperativa es considerada una opción viable, su implementación no es factible actualmente debido a la preferencia 

por el trabajo individual y la desconfianza hacia el trabajo en equipo. No obstante, existe interés en su desarrollo a futuro bajo 

condiciones de capacitación, organización y comunicación efectiva. Asimismo, se destaca la importancia de integrar 

conocimientos tradicionales con prácticas modernas para fortalecer la producción y preservar la identidad cultural de la 

comunidad. 

 
Creación de una cooperativa de producción rural, para el desarrollo sostenible en la comunidad Mazahua de San Francisco Mihualtepec, 

municipio De Donato Guerra; México 2026 

Objetivo Metodología Contribución 

 

 
 

Crear una cooperativa en la comunidad 
mazahua de San Francisco Mihualtepec, 

municipio Donato Guerra fundamentando el 

cooperativismo como una alternativa para 
mejorar la organización productiva, la 

comercialización de productos el desarrollo 

sostenible, la posibilidad de generar trabajo 
decente crecimiento económico para la 

comunidad. 

 

 
 

Enfoque mixto: Cualitativo y Cuantitativo con 
el método: Documental y De campo junto con 

las técnicas: Encuestas y Entrevistas  

 
 

 

 
 

 

 

 
 
La investigación analiza la viabilidad de una 

cooperativa en San Francisco Mihualtepec. 

Destaca la preferencia por el trabajo individual. 
Evidencia desconfianza hacia el trabajo en equipo. 

Muestra que la cooperativa es viable a futuro. 

Propone la capacitación como estrategia clave. 
Impulsa la organización y la comunicación 

comunitaria. Integra conocimientos tradicionales 

y modernos. Fortalece la identidad cultural 
mazahua. Contribuye al desarrollo sostenible de la 

comunidad. 

 

Cooperativa, Producción rural, Agricultura 
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Introduction 

 

At present, the development of rural communities poses a significant challenge due to constraints in 

production organisation, the marketing of products and access to economic opportunities. In this context, 

the cooperative movement emerges as a viable alternative for improving producers’ living conditions, 

fostering collective work and promoting sustainable development. This research focuses on the creation 

of a rural production co-operative in the Mazahua community of San Francisco Mihualtepec, in the 

municipality of Donato Guerra, State of Mexico, with the aim of strengthening the local economy, 

preserving cultural identity and improving the quality of life of its inhabitants. 

 

The significance of this study lies in the need to develop strategies that enable producers to tackle 

challenges such as dependence on intermediaries, income instability and the effects of climate change on 

agricultural production. Furthermore, it seeks to integrate the principles of cooperativism with the 

Sustainable Development Goals (SDGs), promoting a model that prioritises collective well-being, equity 

and the responsible use of natural resources. 

 

The added value of this research, compared with other proposals, lies in the integration of 

traditional Mazahua knowledge with modern production and organisational practices. Unlike other 

models that replace traditions, this proposal seeks to strengthen them through innovation, striking a 

balance between culture and development. Furthermore, it incorporates a participatory approach based 

on the producers’ own perceptions, which enables the design of a more realistic proposal tailored to the 

local context. 

 

Among the main features of the study are an analysis of cooperativism as an organisational model 

and the identification of social, economic and cultural factors influencing its implementation. It also 

assesses producers’ willingness to join a cooperative. Furthermore, aspects such as agricultural 

production, marketing, teamwork, the preservation of the Mazahua language and the inclusion of 

vulnerable groups within community development are considered. 

 

The central problem addressed by this research lies in the difficulty of implementing a collective 

organisational model in a community where individual work predominates, which limits the effective 

use of resources and economic development. In this regard, the hypothesis posits that the creation of a 

rural production co-operative can contribute to the community’s sustainable development; however, its 

viability will depend on the willingness of producers, the building of trust, and the implementation of 

training and community organisation processes. 

 

To carry out this research, a mixed-methods approach is employed, combining qualitative and 

quantitative techniques through the use of surveys and interviews with producers in the community. This 

enables the collection of relevant information regarding their perceptions, needs and experiences, as well 

as the identification of the main challenges and opportunities for establishing the cooperative. 

 

Theoretical Framework 

 

There are different types of cooperatives, designed to meet the varying needs of their members, which 

allows them to adapt to diverse economic and social contexts; each type of cooperative addresses specific 

interests, such as production, consumption, savings, credit or services, thereby facilitating collective 

organisation; in Mexico, these organisations have contributed to economic and social development, 

particularly in rural communities and vulnerable sectors. 

 

Furthermore, there are significant differences between cooperatives and private companies: in a 

cooperative, ownership is collective and belongs to the members, whereas in a private company, 

ownership is held by individuals or investors; management in cooperatives is democratic, whilst in 

private companies decisions are centralised – this marks a significant difference. 

 

The establishment of a rural production co-operative in San Francisco Mihualtepec, in the 

municipality of Donato Guerra, State of Mexico, aims to boost the local economy and support farmers. 

Furthermore, it is necessary to understand the theoretical foundations of what a co-operative is, how it 

operates and other key aspects, in order to develop an understanding that enables the identification of 

cultural, social and economic factors. 
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The theoretical framework serves as a basis for understanding the concept, principles, values and 

mode of operation of cooperatives. It facilitates the analysis of successful experiences in countries, 

governments and businesses with varied cooperative models; integrating these perspectives helps to 

design sound and formal strategies for their establishment. 

 

a) Definitions of a cooperative 

 

A production cooperative is an organisation formed by people who contribute their labour to produce 

goods or services. In this type of organisation, members participate actively in both production and 

decision-making, thereby improving the economic and social conditions of its members. 

 

According to the International Labour Organisation, “A cooperative is an autonomous association 

of people voluntarily united to meet their common economic, social and cultural needs and aspirations 

through a jointly owned and democratically managed enterprise. Cooperatives are based on the principles 

of voluntary and open membership; democratic control by the members; economic participation of the 

members; autonomy and independence; education, training and information; cooperation amongst 

cooperatives; and concern for the community. They put into practice the values of self-help, personal 

responsibility, democracy, equality, equity and solidarity, and an ethic based on honesty, transparency, 

social responsibility and concern for others”,  (International Labour Organisation, 2026) 

 

(International Co-operative Alliance, 2026) Another definition: “A co-operative is an 

autonomous association of persons united voluntarily to meet their common economic, social and 

cultural needs and aspirations through a jointly owned and democratically controlled enterprise”,  

(International Co-operative Alliance, 2026). 

 

(Mexico, 2024) Furthermore, they may be regarded as “those whose members join together to 

work collectively in the production of goods and/or services, contributing their personal, physical or 

intellectual labour. Regardless of the type of production in which they are engaged, these organisations 

may store, preserve, transport and market their products”, (Government of Mexico, Tipos de cooperativas 

en México, 2024). 

 

Based on the above definitions, a cooperative is defined as a form of collective organisation in 

which a group of people voluntarily come together to pursue a common good through the shared 

management of resources and productive activities. In this model, members combine their contributions 

(services, goods, products, processes) jointly and independently, fostering economic autonomy and 

solidarity. 

 

b) Principles of the cooperative movement 

 

A cooperative promotes the democratic participation of its members in decision-making, based 

on the principle of equality, whereby each member has an equal right to a say and a vote. In this model, 

collective collaboration becomes an essential element of its operation, enabling organised and sustainable 

management. 

 

(Argüello, 2020) In this regard, it is essential to understand the principles that guide this type of 

organisation, as they foster cohesion amongst members, strengthen the internal structure, and ensure 

equitable participation. According to  (Argüello, 2020), the principles are a set of rules and/or laws that 

must be adhered to so that the cooperative society can function properly. 

 

The principles of cooperativism form the basis that guides the operation of cooperatives 

worldwide, as they define how decisions are made within the organisation. 

 

These guidelines aim to preserve the cooperative’s social and collective nature, which 

distinguishes it from other models focused primarily on profit-making. In this way, they promote its 

operation for the common benefit of those who participate in it. 

 

 

 

 

https://ica.coop/en/cooperatives/cooperative-identity
https://www.gob.mx/inaes/articulos/tipos-de-cooperativas-en-mexico
https://www.panslp.org/storage/news/bVqcMkzl2UaHjZxH45KjXBjvpwM1A365PGyKaCv7.pdf
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c) Values of the cooperative movement 

 

Within the cooperative movement, values are a fundamental element for the proper functioning of 

organisations, as they guide the behaviour of their members and strengthen cohesion within the group. 

They enable the establishment of solid foundations for decision-making, collaboration and equitable 

participation – essential elements for the development of a cooperative. 

 

(Argüello, 2020) Values are the set of qualities instilled in people from an early age, both at home 

and at school, and as they grow and gain experience, they come to understand the significance of each of 

these virtues. These elements can be classified as ideals  (Argüello, 2020). Values can be understood as 

qualities, principles or virtues that characterise each person and guide their actions, as they form part of 

their beliefs and determine their behaviour. 

 

In the context of the cooperative movement, values form the ethical foundation that guides the 

behaviour of members within the organisation. Elements such as solidarity promote mutual support; 

equity favours a fair distribution of benefits; and democracy enables equal participation in decision-

making. Together, these aspects contribute to strengthening social cohesion within the cooperative. 

 

d) Criteria for the operation of cooperatives 

 

Cooperatives operate within a legal framework that regulates their formation, organisation and 

functioning. Although this model exists worldwide, its regulation varies from country to country. In the 

case of Mexico, cooperatives are governed primarily by three fundamental laws that enable their proper 

development and operation. 

 

(Government of Mexico, 2012) The Social and Solidarity Economy Act aims to establish 

mechanisms for the promotion, development and strengthening of the social sector of the economy.  

(Government of Mexico, Ley de la Economía Social y Solidaria, 2012) 

 

(Supreme Court of Justice of the Nation, 2025) For its part, the General Act on Cooperative 

Societies regulates the formation, organisation, operation and dissolution of these organisations.  

(Suprema Corte de Justicia de la Nación, 2025) 

 

(Chamber of Deputies, 2026) Conversely, the Act Regulating the Activities of Savings and Loan 

Co-operatives focuses specifically on regulating this type of financial co-operative.  (Cámara de 

Diputados, 2026) 

 

To function effectively, a co-operative must have a sound business model that ensures its 

economic sustainability, as well as its commitment to social and environmental responsibilities. In this 

regard, the surpluses generated are not intended for individual profit, but are instead allocated to 

improving members’ quality of life through reinvestment in social funds. 

 

In this way, economic sustainability and collective well-being are closely linked, as both elements 

form an essential part of a cooperative’s operation. Together, they help to consolidate an organisational 

model that promotes social, economic and environmental development. 

 

e) Success Stories 

 

Cooperatives represent an organisational model that has become firmly established in various sectors 

internationally, standing out for their ability to combine economic development with social wellbeing. 

Through a range of case studies, it is possible to identify how this type of organisation adapts to different 

production, commercial and service contexts, generating benefits both for their members and for the 

communities in which they operate. 

 

Therefore, studying these cases enables us to identify key factors that contribute to the growth 

and consolidation of co-operatives, as well as their relevance to economic and social development at a 

global level. (See comparative table). 

 

 

https://www.panslp.org/storage/news/bVqcMkzl2UaHjZxH45KjXBjvpwM1A365PGyKaCv7.pdf
https://www.diputados.gob.mx/LeyesBiblio/pdf/LESS.pdf
https://legislacion.scjn.gob.mx/buscador/paginas/wfArticuladoFast.aspx?q=BlMmNv1ATzvoFEICwlV3qIAWOVfnShytUpMxwxD2jXGlNDGJaB5hst96CCBMyrHSZORmNTC9M5/07B+jX77tdw==
https://www.diputados.gob.mx/LeyesBiblio/ref/lrascap.htm
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Box 1  
 

Table 1 

Success stories of co-operatives 
 

Company Type of co-

operative 

Success 

 

Dcoop Agroalimentar (DCOOP, 2026) It is one of the leading co-operative enterprises in the sector. It has 

formed partnerships with companies across all five continents. Today, it exports 

produce from Spanish farms to countries such as Germany, Denmark, Norway, the 

United Kingdom, Portugal and Switzerland, amongst others.  (DCOOP, 2026) 

NCBA 

CLUSA 

International 

Associação de 

cooperativas 

(NCBA CLUSA, 2026) The National Cooperative Business Association (NCBA) has 

been working for over a century to support the solidarity economy in 80 countries. It 

provides technical assistance, access to finance, educational resources and strategic 

partnerships for cooperative enterprises, promoting inclusive development in many 

communities.  (NCBA CLUSA, 2026) 

Cooperative 

Coomeva 

Tourism (COOMEVA, 2026) Coomeva offers holiday packages at affordable prices; has 

agreements in place to enable members to enjoy cultural events and leisure activities; 

provides insurance and protection schemes; and also offers support for accessing 

housing, business development programmes, a health scheme and a wide range of 

educational opportunities, delivered both face-to-face and online.  (COOMEVA, 2026) 

Copservir Services (Copservir, 2026) It offers benefits, contributions and recognition schemes for its 

members. In fact, by 2025, it aims to be the leading pharmaceutical organisation in the 

market – not only because of the quality of its services, but also because of its social 

development model.  (Copservir, 2026) 
 

Own development based on (coomeva, comunicaciones, 2022)  

 

Based on an analysis of various cooperatives worldwide, it is evident that this organisational 

model has a positive impact on economic and social development by promoting collaboration, innovation 

and collective well-being. Furthermore, its success depends on effective organisation, the commitment 

of its members and the implementation of strategies that enable its growth and sustainability across 

different sectors. 

 

a) Social and solidarity economy 

 

This section analyses the social and solidarity economy, an approach that brings together forms of 

economic organisation focused on collective well-being rather than profit; various institutions define it 

in different ways, although they agree on the concept of voluntary association to meet common needs; 

key features include democratic management, equitable participation and social responsibility; 

furthermore, it is recognised as an alternative that promotes inclusion and sustainable development. 

 

(Caribe, Economic Commission for Latin America and the Caribbean, 2021) The social and 

solidarity economy encompasses enterprises, organisations and other entities that carry out economic, 

social and environmental activities of collective or general interest, based on the principles of voluntary 

cooperation and mutual aid, democratic or participatory governance, autonomy and independence, and 

the primacy of people and social purpose over capital in the distribution and use of surpluses or profits, 

as well as of assets  (Comisión Económica para América Latina y el Caribe, 2021). 

 

The social and solidarity economy is defined as a model that integrates economic, social and 

environmental activities to benefit the community, always prioritising people over capital. 

 

b) Sustainable Development Goals (SDGs) 

 

A key point is how the Sustainable Development Goals (SDGs) influence rural production cooperatives 

and generate concrete benefits. The UN’s 2030 Agenda, adopted in 2015, sets out 17 SDGs and 169 

targets to promote sustainable development across economic, social and environmental dimensions, 

thereby strengthening peace and global justice. 

 

 

 

https://www.dcoop.es/
https://ncbaclusa.coop/
http://www.coomeva.com/loader.php?lServicio=Album&lFuncion=galeria&id=530
https://www.copservir.com/
https://blog.coomeva.com.co/post/empresas-cooperativas-5-ejemplos-de-distintos-paises/178
https://www.cepal.org/es/temas/economia-social-solidaria
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(BBVA, 2025) The 17 Sustainable Development Goals (SDGs) are measures adopted by world 

leaders to protect the planet, combat poverty and strive to eradicate it, with the aim of building a more 

prosperous, fair and sustainable world for future generations. These goals were set out in the 2030 

Agenda for Sustainable Development.  (BBVA, 2025) 

 

The establishment of a co-operative in San Francisco Mihualtepec is directly aligned with several 

SDGs thanks to its principles of mutual aid, equity and fair distribution: 

 

SDG 1. No Poverty: Generates stable employment and income for rural families. 

SDG 2. Zero Hunger: Strengthens local food production and food security. 

SDG 8. Decent work and economic growth: It fosters decent employment and entrepreneurship in rural 

areas. 

SDG 10. Reduced inequalities: It promotes economic inclusion for vulnerable groups. 

 

(United Nations Development Programme, n.d.) SDG 12. Responsible consumption and 

production: It promotes sustainable practices in the use of natural resources.  (Programa de las Naciones 

Unidas para el Desarrollo, n.d.) 

 

In summary, this cooperative not only drives economic growth but also integrates social 

wellbeing and environmental conservation, establishing itself as a strategy aligned with the 2030 Agenda 

for fair and sustainable development in the community. 

 

San Francisco Mihualtepec, in the municipality of Donato Guerra, State of Mexico, is renowned 

for its fertile soil, temperate climate and rich agricultural tradition passed down through the generations. 

Key crops include sunflowers, vegetables (lettuce, watercress, radish, coriander, tomato, cucumber, 

squash, onion, spinach, apple chilli), avocado, peach, guava and the production of pulque, reflecting a 

diversity of production that is ideal for collective organisation. 

 

Its Nahuatl name, ‘Mihualtepec’, means ‘on the hill of the ears of corn’, reflecting its ancestral 

agricultural heritage. Traditions such as the patron saint’s festival on 4 October in honour of Saint Francis 

of Assisi and the preparation of mole verde strengthen community cohesion. Traditional sustainable 

practices—such as using lunar cycles for sowing, efficient irrigation and organic manure fertilisers—are 

adapted alongside innovations such as rotary tillers, which have replaced draught animals. 

 

These characteristics—natural resources, local knowledge and active participation—position the 

community to establish a cooperative that will drive economic and social development, integrating 

tradition with modern sustainable practices. 

 

Methodology 

 

The methodology used in this research is based on a mixed-methods approach, which integrates 

qualitative and quantitative methods, as well as field, documentary and historical research. The purpose 

of this approach is to understand the process of establishing a rural production cooperative and to analyse 

its viability within the Mazahua community of San Francisco Mihualtepec, in the municipality of Donato 

Guerra. In this way, it was possible to link theoretical information with data obtained directly from the 

local context. 

 

The research proposes the creation of the cooperative as a viable alternative or, where appropriate, 

as a medium-term initiative that contributes to strengthening community organisation, generating new 

employment opportunities and improving the economic conditions of the population. 

 

Objective 

 

To establish a rural production cooperative that contributes to sustainable development in the Mazahua 

community of San Francisco Mihualtepec, in the municipality of Donato Guerra, and to analyse its 

benefits through the implementation of agricultural and commercial strategies. 

 

https://www.bbva.com/es/sostenibilidad/que-sabes-de-los-objetivos-de-desarrollo-sostenible-ods/
https://www.undp.org/es/sustainable-development-goals
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For research purposes, two key data collection techniques were employed: a questionnaire and 

interviews with people engaged in agriculture, with the aim of obtaining both detailed, free-flowing 

responses and relevant quantitative data. 

 

The data collection process is described; this was carried out using a mixed-methods approach 

integrating quantitative and qualitative methods. To this end, a structured questionnaire comprising 12 

questions using a Likert scale was administered, along with an interview consisting of 14 open-ended 

questions. These instruments were administered to a total of 10 people from the community of San 

Francisco Mihualtepec, with the aim of obtaining relevant information on their circumstances, 

perceptions and willingness to establish a rural production cooperative. 

 

Sample 

 

The sample consists of 10 questionnaire respondents and 10 interview participants, making a total of 20 

people interviewed. 

 

Questionnaire 

 

The questionnaire comprises 12 questions which were administered to 9 men and 1 woman, aged between 

40 and 60, distributed across the age ranges 40–49, 50–59 and 60–69. 

 

Interview 

 

The interview comprised open-ended questions and consisted of 10 interviews with farmers. Nine men 

and one woman took part, all with more than 8 years’ experience. A mixed-methods approach was 

adopted, as the aim was to obtain comprehensive and relevant responses in order to ascertain their views 

on the establishment of the co-operative and whether they would participate in it. 

 

Analysis of results 

 

The first step was a meticulous data collection process. Subsequently, this information was used to 

formulate the questions for the questionnaire and interview. Upon analysis of the results, it became 

apparent that they were demographic in nature, specifically relating to age. 

 

Results 

 

The results obtained show that the creation of a rural production co-operative in the community of San 

Francisco Mihualtepec represents a promising alternative for promoting social, economic and 

environmental development, as well as strengthening the Mazahua cultural identity. 

 

However, significant limitations were also identified regarding the residents’ willingness to 

participate in this model. Key factors include a preference for working individually, differences in 

mindset, and a perception of inequality in production, as not all farmers achieve the same yields. 

 

Although participants recognise that the cooperative could represent an opportunity for growth, 

there is currently no willingness to work together. Nevertheless, they agree on the importance of 

preserving Mazahua traditions in their agricultural practices, which reflects a strong sense of cultural 

identity within the community. 

 

The findings of this study confirm that the creation of a rural production co-operative in the 

community of San Francisco Mihualtepec represents a viable opportunity to boost local development. 

However, at present, the majority of those interviewed do not consider joining, as they prefer to continue 

working individually. 

 

Nevertheless, the participants do not rule out the possibility of setting up a co-operative in the 

future, which indicates a potential openness towards this organisational model. It was also found that 

there is a small group of people willing to participate, provided that clear, transparent communication 

and an adequate information process are guaranteed. 
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In this regard, it is concluded that, although the co-operative is not viable in the short term, it does 

represent a medium- or long-term alternative, provided that trust, organisation and training are promoted 

within the community. 

 

Box 2 
 

 

Figure 1 

Years in the trade 
Own Elaboration (González-Gómez, 2026) 

 

As shown in Figure 1, it is important to know how long producers have been working: 50 per cent 

have spent more than 36 per cent of their lives working, whilst 30 per cent have worked for less than 15 

years and 20 per cent for between 16 and 25 years, as this helps to identify their level of experience and 

the knowledge they can contribute. Those with more experience tend to rely on traditional practices, 

which encourages the production of more organic produce and the limited use of machinery, whilst 

maintaining time-honoured methods. 

 

On the other hand, less experienced farmers can contribute new techniques and up-to-date 

knowledge relating to modern agriculture. Combining these two approaches allows for the integration of 

tradition and innovation, promoting more efficient and sustainable production. Furthermore, this 

exchange of knowledge helps to preserve the community’s agricultural culture, as many farmers, 

particularly older ones, maintain long-established practices that form part of their identity. Taken 

together, this enables production to be improved without losing local traditions. 

 

Box 3 
 

 
Figure 2 

Main activity  
Own Elaboration (González-Gómez, 2026)

 

0 1 2 3 4 5 6

Less than 15 years

16–25 years

26–35 years

More than 36 years

How many years have you been practicing your trade?

40%

0%

60%

What is your main occupation?

Agriculture

Trader

Both
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This situation is directly linked to marketing methods, as shown in Figure 2: some producers use 

their produce for household consumption or sell it through intermediaries, whilst others sell directly at 

local markets or at the central wholesale market. In both cases, these dynamics facilitate the sale of 

produce, although they have different effects on income and control over the marketing process. 
 

Box 4 
 

 

 

Figure 3 

Number of times crops are grown per year 
Own Elaboration (González-Gómez, 2026) 

 

As shown in Figure 3, 50 per cent of participants farm between 1 and 4 times a year, 30 per cent 

only during the growing season, and 20 per cent farm all year round; each producer generates a different 

quantity of produce throughout the year, which is mainly due to the seasonal nature of the crops. Whilst 

some crops can only be sown at certain times of the year, others allow for continuous production 

throughout the year, which offers advantages to those who maintain constant production compared to 

those who depend on specific seasons. 

 

Box 5 

 

 
 

Figure 4 

¿Do you know what a cooperative is? 
Own Elaboration (González-Gómez, 2026) 

 
 

0 1 2 3 4 5 6

1-4 times

6-8 times

More than 9 times

How often do you grow crops per year?

60%

40%

A cooperative is an organization where a group of people voluntarily come 

together to word collectively and meet common needs. Do you know the 

concept of a cooperative?

yes no
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As can be seen in Figure 4, opinions are divided regarding the economic benefits of a co-

operative. The majority of respondents state that they know what a co-operative is, whilst a minority say 

they do not; however, this latter group shows greater interest in joining one. 

 

Box 6 

 

 

Figure 5 

Income can be improved through a co-operative 
Own Elaboration (González-Gómez, 2026) 

 

Furthermore, Figure 5 shows that the results indicate a balanced view regarding income 

improvement, as 50 per cent of those interviewed believe that joining a co-operative would not increase 

their earnings, whilst the other 50 per cent feel that it could indeed bring financial benefits. This reflects 

the need to improve information and build trust regarding the functioning and advantages of the co-

operative model. 

 

Box 7 
 

 
 

Figure 6 

Trade needs to be improved 
Own Elaboration (González-Gómez, 2026) 

 

 

yes
50%

no
50%

Do you think a cooperative would improve your income?

yes

no

80%

10%

10%

How necessary do you consider improving marketing?

Very necessary

Necessary

Not very necessary
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As shown in Figure 6, 80 per cent of those interviewed consider it extremely important to improve 

the way in which products are marketed, whilst 20 per cent see this as of little or no importance. This 

indicates that the majority of participants recognise the need to optimise marketing processes, seeking 

reliable and efficient alternatives that will enable them to achieve better financial results. 

 

Box 8 
 

 

 

Figure 7 

Teamwork 
Own Elaboration (González-Gómez, 2026) 

 

As can be seen in the graph below⁷, 60 per cent of participants express a preference for working 

individually, as they do not feel comfortable working in a team. This situation is mainly due to differences 

in ideas and opinions, which they perceive as a factor that hinders collaboration. Furthermore, many of 

them are used to working on their own, which reinforces their preference for an individual working style. 

Meanwhile, 40 per cent express a willingness to work in a team, provided that there is respect for each 

member’s opinions and agreements are reached that satisfy everyone. This demonstrates that 

collaboration is possible under conditions of effective communication, trust and consensus-based 

decision-making. 

 

Interview findings 

 

Continuing the analysis of the findings, a series of interviews was conducted with producers in the 

community of San Francisco Mihualtepec, addressing questions such as: ‘How would you describe the 

current state of your production?’, ‘What strategies have you used to adapt to current changes?’ and 

‘What role do Mazahua traditions play in production?’ 

 

The responses obtained indicate that all participants face various difficulties in their production 

activities, albeit to differing degrees. Among the main problems are climatic factors, financial constraints 

and crop losses resulting from unexpected environmental events. 

 

Furthermore, it was found that not all interviewees have implemented strategies to adapt to current 

conditions, as some continue to work using traditional methods without making significant changes. 

 

Finally, the participants agree that Mazahua traditions play a fundamental role in production, as 

they represent knowledge passed down from generation to generation. They also recognise the need to 

adapt these traditions to current conditions, combining tradition and modernity in their agricultural 

practices. 
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https://docs.google.com/forms/d/1fCLhbgk8IUhIs1CT63pkUk55NMuya_Ndh4rDJxAksw4/edit
https://docs.google.com/forms/d/1fCLhbgk8IUhIs1CT63pkUk55NMuya_Ndh4rDJxAksw4/edit
https://docs.google.com/forms/d/1fCLhbgk8IUhIs1CT63pkUk55NMuya_Ndh4rDJxAksw4/edit
https://docs.google.com/forms/d/1fCLhbgk8IUhIs1CT63pkUk55NMuya_Ndh4rDJxAksw4/edit
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Therefore, as there are still quite a few people within the community who do not wish to 

participate in setting up the co-operative at present, outreach will be carried out to neighbouring 

communities to encourage them to join the co-operative. Efforts will also be made to participate in the 

development of government policies that promote the creation of rural production co-operatives and the 

social and solidarity economy, as well as in the legal mechanisms to facilitate such initiatives and the 

resolution of common problems. 

 

As part of the medium-term strategy, it is proposed to carry out a market study to identify 

marketing opportunities for future generations who will form part of the cooperative. This analysis will 

help to improve the production and sale of products, integrating innovation with traditions – not with the 

aim of replacing them, but of strengthening them and adapting them to current conditions. 

 

Furthermore, the proposal is to promote social inclusion by inviting members of the community 

to join the cooperative, prioritising vulnerable groups such as older people, women and people with 

disabilities. This strategy aims to create local employment opportunities, reduce migration and strengthen 

the social fabric within the community. 

 

Similarly, it is considered essential to promote the preservation of the Mazahua language through 

the implementation of courses within the cooperative, aimed at families keen for their children to retain 

their mother tongue. This initiative will help to strengthen cultural identity and promote the transmission 

of knowledge across generations. 

 

As part of the long-term strategy, the formal consolidation of the cooperative is proposed through 

its legal incorporation, internal organisation and the definition of roles and responsibilities. At this stage, 

it will be necessary to develop broader marketing strategies, such as direct sales in regional markets, 

reducing the number of intermediaries and creating a local brand to identify the community’s products, 

to name but a few. 

 

Furthermore, it is recommended that agricultural technologies and artificial intelligence be 

incorporated to improve production without compromising traditional practices, as well as establishing 

links with government institutions and support programmes that will bolster the cooperative’s growth. 

This process is projected to take approximately five years, provided there is ongoing participation from 

community members. 

 

Finally, it is considered essential to maintain a balance between innovation and the preservation 

of Mazahua traditions, ensuring that economic development goes hand in hand with cultural identity; this 

will guarantee the long-term sustainability of the project, provided that all members of the cooperative 

are on board. 

 

Conclusions 

 

The analysis based on the interview and questionnaire provides clear and precise information on 

perceptions regarding the establishment of a cooperative in the community of San Francisco 

Mihualtepec. The results show that, although the cooperative is considered a viable option, its 

implementation is more feasible in the medium to long term, as the majority of participants prefer to 

continue working independently, which indicates a limited initial willingness to engage in collective 

work. 

 

However, it was found that a minority of participants are interested in joining the cooperative, 

provided there is clear information, ongoing training and adequate communication. This group is more 

open to teamwork, particularly when agreements are put in place that benefit all members, demonstrating 

that cooperation is possible under the right conditions of organisation and trust. 

 

Furthermore, it was evident that producers face various difficulties during their production 

process, mainly related to climatic factors, such as unexpected changes in the weather, droughts, water 

shortages and off-season crop losses. Added to this are other challenges such as soil type and the need to 

adapt to new agricultural practices, which have a direct impact on their production and economic 

stability. 
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In other words, the integration of traditional and modern knowledge is recognised as a key 

opportunity to improve production without losing the Mazahua cultural identity, thereby providing a 

solid foundation for future rural development strategies based on the cooperative model. 

 

The Sustainable Development Goals relating to the End of Poverty, Zero Hunger, Decent Work 

and Economic Growth, Reduced Inequalities and Social Inclusion are present at every stage of the 

cooperative’s development, from the recruitment of members to its consolidation as a productive 

organisation. Their implementation is reflected in working practices both within and outside the 

premises, promoting employment opportunities for those who need them, as well as recognising work 

through principles of equity, cooperative values and professional ethics, which will benefit future 

generations through responsible practices and a social and solidarity economy. 
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Abstract 

 

Digital transformation has had a significant impact on accounting and business practices today, 

particularly on the way public accountants manage accounting and administrative processes, as well as 

on the economic growth of businesses. Digitization has given rise to digital tools and automated systems 

that have substantially changed the work methodologies of professionals in the field, challenging 

traditional practices and opening up new possibilities for business economic growth. This study aims to 

analyze the benefits of implementing a digital tool in both formal and informal businesses in the 

municipality of Jocotitlán—shifting from traditional practices to digital ones—with the goal of achieving 

economic growth based on increased sales compared to other municipalities in the northern part of the 

State of Mexico. Within the field of financial accounting, the profession of public accountant is being 

reshaped, evaluating both the benefits and challenges associated with this transformation, and providing 

a comprehensive view of current and future needs in the accounting field. 

 
Study of economic efficiency in formal and informal businesses, to identify the  

benefits of a digital transformation in the municipality of Jocotitlan 

 

Objectives  Methodology  Contribution 

   

 

 
 

 

 

 

 

 

Digital Transformation, Formal businesses, Informal businesses, Economic growth 

 

Resumen 

 

La transformación digital ha tenido un crecimiento e impacto muy importante en la actualidad en el 

manejo de la contabilidad y en los negocios, particularmente en la forma en que los contadores públicos 

gestionan los procesos contables y administrativos, así como en su crecimiento económico de los 

negocios. La digitalización ha dado paso a herramientas digitales y sistemas automatizados que han 

modificado sustancialmente las metodologías de trabajo de los profesionales del área, desafiando las 

prácticas tradicionales y abriendo nuevas posibilidades de crecimiento económico de los negocios. Este 

planteamiento busca analizar los beneficios de la implementación de una herramienta digital en los 

negocios formales e informales del municipio de Jocotitlan de pasar a las prácticas tradicionales a las 

ahora prácticas digitales con el objetivo de lograr un crecimiento económico en base a su incremento de 

sus ventas en comparación a otros municipios de la parte norte del estado de México, dentro de  la 

contabilidad financiera está reformulando la profesión del contador público, evaluando tanto los 

beneficios como los desafíos que conlleva esta transformación, y proporcionando una visión integral 

sobre las necesidades actuales y futuras en el campo contable.    

 
Estudio de la eficiencia económica en los negocios formales e informales, para identificar  

los beneficios de una transformación digital en el municipio de Jocotitlán 

 

Objectives  Methodology  Contribution 
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Introduction 

 

Technological developments have had a profound impact on various areas of knowledge and professional 

practice, and business accounting has been no exception. 

 

As noted by Florez (2012), in the digital age – the new reality for accountants – changes are 

constant as technology advances; this is a necessity for all professionals who work with new platforms 

in different environments, such as economics and accounting, and even the new use of accounting 

software or web-based tools. 

 

There are several key reasons why it is essential to examine this transformation. Firstly, the 

digitisation of accounting offers clear benefits, such as improved accuracy, a reduction in human error 

and increased operational efficiency, which represent a competitive advantage for business professionals 

who successfully adopt these technologies. However, there are also challenges that may hinder the 

successful implementation of these tools, such as resistance to change, a lack of adequate training and 

limited access to advanced technologies, particularly in the case of informal businesses or those owned 

by people aged between 40 and 70, due to their resistance to digital change. 

 

It is essential to understand how this change is affecting the accounting profession and businesses 

in terms of competencies and skills. Chartered accountants and businesses must constantly adapt to new 

tools and regulations, which requires continuous training in areas such as technology, process automation 

and data analysis. Accountants and businesses run the risk of falling behind in a competitive environment 

that demands agility and precision. 

 

Studying this evolution is crucial to understanding how businesses can leverage digital tools to 

improve their performance, whilst analysing the obstacles and strategies needed to facilitate the adoption 

of digital tools in business. In this way, this analysis provides a solid foundation for understanding the 

changes in financial accounting and offers insights into how professionals and both formal and informal 

businesses can prepare for the challenges and opportunities arising from the digitalisation of accounting. 

 

Whilst digital tools offer benefits in terms of efficiency, accuracy and regulatory compliance, 

questions remain regarding the adaptation of chartered accountants to these changes and the challenges 

faced by economic entities in implementing and optimising the use of accounting technologies. In this 

context, several questions arise: How has digitalisation impacted formal and informal businesses? What 

constraints do formal and informal businesses face in adopting these tools? What skills and competencies 

must accountants and local businesses develop to adapt to this new digital environment? 

 

Methodology 

 

This research project involved a study and analysis of digital tools in terms of efficiency, accuracy and 

regulatory compliance within formal and informal businesses in the municipality of Jocotitlán, as well 

as an examination of how business owners and chartered accountants are adapting to these changes and 

the challenges businesses face in implementing and optimising the use of technological tools. In this 

context, several questions arise: ¿How has digitalisation impacted formal and informal businesses? What 

constraints do formal and informal businesses face in adopting these tools? What skills and competencies 

must accountants and local businesses develop to adapt to this new digital environment? 

 

The impact of digitalisation on formal and informal businesses 

 

This section analyses the effect that digital transformation has had and will have on formal and informal 

businesses in the municipality of Jocotitlán, highlighting their economic growth at municipal and state 

level; the implementation of certain digital tools has improved financial management, decision-making 

and sales growth. 

 

The introduction of digital tools has not only transformed the work of accountants but has also 

brought about significant structural changes within both formal and informal businesses in the 

municipality. 
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With the implementation of technology in accounting processes, the role of the accountant has 

evolved towards a more analytical and strategic profile. Today, accounting professionals use digital 

platforms that automate processes, enable real-time recording, generate dynamic reports and facilitate 

regulatory compliance. This evolution has made proficiency in accounting software systems essential, as 

well as skills in financial analysis and the use of data visualisation tools. 

 

Virtually any digital technology can play a role in a business’s digital transformation strategy, but 

these technologies are most closely associated with transformation initiatives such as the following: 

 

− Mobile technology 

− The Internet 

− Artificial intelligence (AI) 

− Social media 

− Accounting software 

− CRM systems 

 

Digital accounting enables greater integration across business areas, strengthens internal control 

and improves access to financial information. 

 

Experts and organisations attribute a range of benefits to digital transformation, from 

improvements in the supply chain and resource management to significant increases in sales, profitability 

and competitiveness. 

 

Some of the benefits observed include: 

 

− Improved quality of information for decision-making. 

− Increased sales 

− Resource savings and operational efficiency 

− Greater customer satisfaction and loyalty 

− Rapid and continuous innovation 

− Greater resilience to change 

− More efficient workflows and operations 

− A more engaged workforce 

− Enhanced cybersecurity 

− New sources of revenue 

 

Economic growth of formal and informais businesses in the Municipality of Jocotitlan 

 

Our statistical data is based on the Municipal Economic Activity Index (IMAE), a basic statistical tool 

published by the Institute of Geographical, Statistical and Cadastral Information and Research of the 

State of Mexico (IGECEM). This tool enables us to understand the scale, composition, distribution and 

behaviour of economic activity across the 125 municipalities of the State of Mexico. 

 

The municipality of Jocotitlán has seen very little growth in the economic sector since 2017, 

which saw its highest increase of 0.736 per cent in its economic contribution compared with other 

municipalities in the State of Mexico. It currently has an economic contribution of 0.687 per cent, which 

is considered low compared with the businesses established in the municipal capital. 
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Box 1  

 

Table 1 

Economic contribution of the municipality of Jocotitlán in the State 

of Mexico, 2012–2023 

 
Año Percentage of the IMAE 

2012 0.583% 

2013 0.675% 

2014 0.700% 

2015 0.695% 

2016 0.706% 

2017 0.736% 

2018 0.725% 

2019 0.698% 

2020 0.688% 

2021 0.681% 

2022 0.681% 

2023 0.670% 

 
Source: Compiled by the author using information from IGECEM (2024) 

 

Box  2 

 

 
 

Figure 1 

Economic contribution of the municipality of Jocotitlán in the State 

of Mexico, 2012–2023 
Note: The figure for 2023 is a preliminary estimate obtained from IGECEM  

 

The municipality of Jocotitlán ranks 27th in the municipal ranking of economic activity generated 

in the State of Mexico; according to a source from the State of Mexico’s Tax Institute, this places the 

municipality low in terms of economic contribution. 
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Box 3 

 

Table 2 

Municipalities in the State of Mexico with the highest IMAE, 2023 

 
Position Ranking IMAE % of the total 

Municipality Mdp in real terms 

1 Naucalpan de Juárez  $   362,884.00  16.16% 

2 Tlalnepantla de Baz  $   263,035.00  11.71% 

3 Toluca  $   242,247.00  10.79% 

4 Ecatepec de Morelos  $   207,139.00  9.22% 

5 Cuautitlán Izcalli  $   130,766.00  5.82% 

6 Tultitlán  $     83,868.00  3.74% 

7 Atizapán de Zaragoza  $     71,193.00  3.17% 

8 Metepec  $     67,737.00  3.02% 

9 La Paz  $     64,029.00  2.85% 

10 Nezahualcóyotl  $     61,348.00  2.73% 

Suma parcial  $1,554,245.00  69.20% 

   
Source: Compiled by the author using information from IGECEM (2024).  

Note: The figure for 2023 is a preliminary estimate taken from IGECEM 

 

The main economic activity in the municipality of Jocotitlán is trade, which accounts for 56.7 per 

cent of the municipality’s economic structure. This includes businesses such as clothing shops, food 

shops, stationery shops, grocery shops, hardware shops, shoe shops, bakeries and patisseries, animal feed 

and fodder, dairy products and handicrafts, amongst others. 

 

Box 4 

 

Table 3 

Economic structure of the services sector in the municipality of Jocotitlán, 2023 

 
Economic activity Mdp in 

real terms 

% of the total 

Retail 389.28 56.70% 

Transport, postal services and warehousing 0.00 0.00% 

Mass media information 4.32 0.60% 

Financial and insurance services 0.00 0.00% 

Real estate services and rental of tangible and intangible property 37.26 5.40% 

Professional, scientific and technical services 0.41 0.10% 

Corporate services 0.00 0.00% 

Business support services, waste management and remediation services 128.87 18.80% 

Educational services 0.01 0.00% 

Health and social care services 10.93 1.60% 

Cultural, sporting and other recreational services 1.84 0.30% 

Temporary accommodation and food and beverage preparation services 28.77 4.20% 

Other services, excluding government activities 46.01 6.70% 

Legislative, governmental, judicial and international and extraterritorial 

organisation activities 

38.99 5.70% 

Total for the services sector 686.69 100.00% 

   

Source: Compiled by the author using data from IGECEM (2024). 

 Note: The figure for 2023 is a preliminary estimate obtained from IGECEM 

 

The study found that, whilst trade is the main economic activity in the municipality of Jocotitlán, 

its economic contribution at state level is considered low, given that there are more than 2,380 registered 

businesses throughout the municipality according to INEGI data, plus an estimated 1,600 unregistered 

informal businesses in the municipality; the municipality’s Economic Development Department’s 

database lists only 422 registered businesses, which indicates that, at the municipal level, there is a 

shortfall in the economic contribution made by the municipality’s businesses. 
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According to information obtained from the State of Mexico’s Tax Institute and the Economic 

Development Department of the municipality of Jocotitlán, we found that a considerable proportion – 48 

per cent – of businesses engaged in trade are not registered in the municipality’s database and therefore 

fall within the informal sector; it is important to analyse why they are not registered. 

 

How can digital transformation help both informal and formal businesses to increase their 

economic contribution at municipal and state level? 

 

Digital transformation is currently a key tool for businesses to increase sales and manage technological 

resources more effectively; this can help businesses improve their economic contribution as they would 

achieve better sales results. 

 

Most businesses located in the town of Jocotitlán are classified as small enterprises, as they 

employ between 5 and 20 staffs. These small businesses are currently facing an unprecedented digital 

revolution, as they have not yet implemented even basic digital tools such as websites, social media, 

mobile apps, CRM systems or accounting software. It was found that 3 out of every 10 businesses do not 

have a digital tool, which makes the need to digitise commerce in Jocotitlán all the more evident. 

 

We now live in a society where more and more everyday tasks and transactions are carried out 

using mobile phones, but the lack of training and the average age of established business owners—which 

ranges from 40 to 70 years— means they find it difficult or are reluctant to implement any technological 

tools, due to a lack of theoretical and practical training to help them use such tools; this has led to a digital 

divide in the main town of Jocotitlán. 

 

We will outline the most important aspects for initiating the digital transformation process in the 

main town of Jocotitlan: 

 

1. Planning 

 

When implementing a digital tool in a business, the first step is to assess the business’s actual needs in 

order to select the appropriate digital tool and ensure success, based on the following framework. 

 

Box  5 

 

 
 

Figure 2 

 

 

 

 

 

 

Planning 

1. PROBLEM ANALYSIS: 

Define the process to be 

improved or automated 

2. COMPARISON: Look for 

programmes or tools that suit 

your budget and the necesidades 

del negocio 

3. TESTING: Carry out pilot 

tests before implementation 
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2. Training, implementation and monitoring 

 

As previously mentioned, one of the challenges affecting the digitalisation of businesses in Jocotitlán is 

the adaptation of business owners, as this is essential to ensuring the success of the digital transformation. 

As a first step, it is important to recognise that all employees and business owners must adopt a new 

mindset regarding the digital world, through training in the use of digital tools in business, as well as 

monitoring the implementation of the digital tool. The following implementation plan is proposed: 

 

Box 6 

 

 
 

Figure 3 

 

 

Proposals for digital tools for businesses 

 

Based on an analysis of the various digital tools that can be implemented in both formal and informal 

businesses, we can cite the following examples: 

 

− Signing up for and implementing internet access in businesses, as 3 out of every 10 businesses 

do not have an internet connection for business use. 

− The use of AI (Artificial Intelligence), a computer tool that can help automate tasks, improve 

customer service and aid decision-making through data analysis, such as in the creation or 

redesign of logos, business names and slogans, amongst other basic business tasks 

− The use of CRM (Customer Relationship Management) software, which helps businesses 

organise customer data, track sales and automate tasks such as consolidating information on 

potential customers. 

− The use of social media platforms such as Facebook, TikTok and Instagram, to name a few, with 

the aim of raising the business’s profile and attracting new customers. 

− The use of mobile phones, including the WhatsApp app, to create a group with potential 

customers and add new customers to it, so that offers or new products can be shared with them; 

this is intended to gradually introduce the use of mobile apps into the business. 

− The use of card payment terminals and mobile banking to accept other forms of payment, not just 

cash, and to avoid losing customers due to a lack of alternative payment methods. 

 

By initially adopting some of these tools, the digital transformation of formal and informais 

businesses in Jocotitlán can be set in motion, with the aim of initially increasing their sales by 25 per cent 

to combat the digital divide, boost sales and thereby drive economic growth at the municipal level. 

 

 

 

 

 

TRAINING AND 

FOLLOW-UP 

1. TRAINING: Organise 

theoretical and practical 

sessions on the use of digital 

tools. 

2. IMPLEMENTATION: 

Implement the digital tool selected 

for the business in line with its 

requirements. 

3. MEASURING RESULTS: 

Check whether the tool is meeting 

the objective and addressing the 

need in question. 

4. IMPROVEMENTS: 

Implement any necessary 

improvements or adjustments 

in line with the results obtained 
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Results 

 

Following an analysis and survey of businesses established in the municipal capital of Jocotitlán, it was 

found that they are lagging behind digitally, as 3 out of every 10 businesses do not have an established 

digital tool to assist with their administrative and accounting management. The implementation of a 

digital tool in both formal and informal businesses will enable them to increase their sales, streamline 

their accounting and administrative processes, and facilitate decision-making, enabling them to be more 

competitive compared with other nearby municipalities such as Ixtlahuaca, Atlacomulco and Jilotepec, 

to name but a few. Similarly, informal businesses will be able to transition into formal businesses, 

enabling the municipality of Jocotitlán to boost its economic growth at state level. 

 

Conclusions 

 

In conclusion, we can say without a doubt that digital transformation can enable many of the businesses 

established in the municipality of Jocotitlán to improve their accounting and administrative processes 

with the aim of increasing their sales through the use of digital tools; we must emphasise that the 

implementation of digital tools opens up new channels for interacting with customers in a different way, 

providing faster services and communication. Digital transformation in Jocotitlán’s local businesses will 

have an impact on its main economic activity—trade—as the aim is for each business to attract new 

customers and thereby increase its rate of economic growth at the state level. 
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Abstract  
 

This research analyzes the financial and economic impact of digital transformation on the administrative 

operations of SMEs to ensure their sustainability. The study highlights that process automation, such as 

electronic invoicing, reduces human error, optimizes cash flow, and decreases fixed costs by eliminating 

repetitive tasks. Using a mixed qualitative and quantitative approach, the profitability of these 

investments is evaluated using indicators such as Return on Investment (ROI). The results point to 

adaptable digital solutions, such as Odoo or Microsoft Dynamics, which centralize information and 

facilitate regulatory compliance. 

 

 
Development, Digital transformation, financial productivity 

 

Resumen                                                                        
 

Esta investigación analiza el impacto financiero-económico de la transformación digital en las 

operaciones administrativas de las Pymes para asegurar su sostenibilidad. El estudio destaca que la 

automatización de procesos, como la facturación electrónica, reduce errores humanos, optimiza el flujo 

de caja y disminuye costos fijos al eliminar tareas repetitivas. Mediante un enfoque mixto cualitativo y 

cuantitativo, se evalúa la rentabilidad de estas inversiones utilizando indicadores como el Retorno de 

Inversión (ROI).  Los resultados concluyen en soluciones digitales adaptables, como Odoo o Microsoft 

Dynamics, las cuales centralizan la información y facilitan el cumplimiento normativo. 

 

 
 

Desarrollo, Transformación digital, Productividad Financiera 
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Introduction 

 

Over the last decade, digital transformation has gone from being a strategic option to becoming a matter 

of survival. Whilst its primary focus has been on the customer experience and sales channels, the real 

transformation is taking place at the heart of organisations: administrative operations. 

 

Small and medium-sized enterprises (SMEs) face multiple challenges in their digital 

transformation process, including a lack of resources, resistance to change and the need for training. 

 

Many SMEs operate on tight margins, which limits their ability to invest in new technologies and 

staff training. This results in low adoption of advanced technologies and a reliance on conventional 

systems. At the same time, traditional administration often suffers from delays or oversights. Adopting 

emerging technologies and developing digital capabilities are crucial steps for their survival and growth 

in today’s competitive market. 

 

The use of cloud computing enables administrative staff to work remotely, anywhere and at any 

time, with full access to records; it prevents the duplication of documents, reduces indirect administrative 

costs and minimises the number of errors or omissions. This research takes as its starting point the main 

difficulties faced by SMEs and businesses in carrying out their administrative operations, with a view to 

digital transformation. 

 

Consequently, the aim is to conduct a comprehensive analysis of the economic and financial 

impacts of intelligent automation, prioritising economic efficiency and strategic risk management. 

 

SMEs are advancing in digitalization at a slower pace than large enterprises, taking longer to 

capitalize on the advantages offered by digital technologies.  

 

According to Andrea Villagra (2023), SMEs generally lag behind in their digital transformation, 

achieving a lower level of digital maturity compared to large enterprises. 

 

Whilst digital transformation affects companies of all sizes, small and medium-sized enterprises 

are of particular interest in this regard due to their importance to the economy, as they represent a key 

pillar of the Mexican economy. 

 

According to data compiled by (INEGI, 2025), in 2025, there were 5,451,113 economic units 

operating in the private sector, with small and medium-sized enterprises predominating at 95.5 per cent, 

contributing 39.4 per cent of the country’s total revenue.   

 

Box 1 
 

Revenue in millions by size of economic unit 

 
 

Figure 1 

Annual revenue of economic units by size INEGI, I. N. (2025) 

 

Furthermore, they are a key source of employment, accounting for around 70 per cent of the 

workforce in Mexico. 

https://dialnet.unirioja.es/servlet/articulo?codigo=8901467
https://www.inegi.org.mx/contenidos/saladeprensa/aproposito/2025/EAP_MIPYMES_25.pdf
https://www.inegi.org.mx/contenidos/saladeprensa/aproposito/2025/EAP_MIPYMES_25.pdf
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That said, SMEs have specific strengths that can give them a competitive advantage over larger 

organisations; they tend to have a flatter organisational structure, which allows for faster decision-making 

– enabling, for example, the manager or managing director to be involved in important decisions. 

Furthermore, they are recognised for their ability to innovate, respond quickly to changing environments 

and meet the emerging and evolving needs of customers, although these attributes are rarely capitalised 

on when SMEs implement information systems. 

 

Digital transformation is not merely a change of software; it is a profound financial re-

engineering. 

 

For SMEs, there is considerable uncertainty about what to do and where to begin on the path to 

digital transformation; however, although it is often perceived as an expense, the correct approach should 

view it as a strategic investment with a specific return cycle. 

 

According to Westerman’s (2014) study of small and medium-sized enterprises, three key areas 

were identified as the focus of digital transformation: the customer experience, operational processes and 

business models. 

 

However, it is more common for the executives in charge to select only a few specific elements 

to initiate the digital transformation and, eventually, to continue expanding technological capabilities to 

the rest of the areas. 

 

The analysis proposed in this research aims to focus specifically on the area of operational 

processes. These processes include systematic activities that transform inputs into products or services, 

from the receipt of orders through to final delivery to the customer. 

 

Operational processes are divided as follows: 

 

Box 2 

 

 
 

Figure 2 

Operational processes, division 

 

According to the (National Service for Entrepreneurship and Small Businesses, 2021), the main 

support processes include the following activities: 

 

1. Resource development and management  

2. Procurement processes for capital goods, machinery, tools, hardware and software.  

3. Maintenance processes. 

4. Information management  

5. Financial and physical management of resources  

6. External relations management  

7. Management of improvement and change. 

 

 

 

https://books.google.com.mx/books?id=Fh9eBAAAQBAJ&printsec=frontcover&hl=es#v=onepage&q&f=false
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These activities are of great importance for the quality control of inputs; it is therefore advisable 

to establish long-term relationships with a single supplier. 

 

Within these activities, electronic invoicing represents, for SMEs, a transition from a manual and 

fragmented administrative model to a digital and integrated one. 

 

Managing invoicing at scale requires reliable, secure tools that are integrated with the 

organisation’s systems; therefore, the integration of an Enterprise Resource Planning (ERP) system is 

proposed, which enables the integration and automation of the company’s main processes from a single 

platform, allowing all departments to work with up-to-date information in real time. 

 

Electronic invoicing is not merely a mandatory tax requirement; it is the point where sales, 

inventory, accounting, and treasury operations converge. 

 

· The process begins when a sale is generated. The ERP system (invoicing software) collects information 

on the issuer, recipient, product/service and the relevant taxes.  

 

− The system applies a digital certificate that guarantees the integrity and authenticity of the 

information’s source. 

− Once the file has been generated, it must be validated by the tax authority: checks are carried out 

to ensure that the RFC/NIT is valid, that the arithmetic calculations are correct, and that the 

standards set out in the current technical annex are met.  

− If the invoice is correct, it is issued with a tax reference number, which validates it. This process 

takes place almost immediately, allowing business operations to continue straight away. 

− The system emails the XML file (legally binding) and the PDF (visual representation) to the 

customer. Furthermore, some platforms allow you to confirm whether the customer has received 

or accepted the invoice, improving delivery tracking.  

− The process concludes with the retention and use of the information for decision-making. 

 

An ERP system transforms electronic invoicing from an isolated process into an operational and 

financial engine for the company; however, the following aspects must be considered: 

 

1. Direct costs. 

 

− These are the costs initially budgeted for, and can be broken down according to the 

implementation model. 

− Licence or subscription: Recurring payments per user or module.  

 

− Technological infrastructure: Includes high-availability servers, backup systems, databases and 

improvements to network connectivity (particularly if there are multiple geographical locations) 

 

2. Indirect costs. 

 

− Consultancy and implementation: This requires specialist consultants to configure the system in 

line with complex processes.  

 

This investment delivers significant operational benefits, as it centralises information, eliminates 

repetitive tasks, improves financial management and facilitates compliance with legal regulations, 

enabling organisations to remain competitive in the market. 

 

Methodology 

 

Whilst large companies face technical challenges when implementing ERP systems, small and medium-

sized enterprises have to contend with something even more complex: limited resources and the impact 

on their day-to-day operations.  

 

What appears to be a viable investment actually has underlying factors that must be analysed in 

detail, as the costs of advanced ERP systems can vary depending on their complexity 
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The methodological proposal is detailed below: 

 

1. Approach: Quantitative. 

 

Based on the analysis of financial statements, ROI metrics and variations in cash flows. 

 

2. Scope: Explanatory and correlational. 

 

The aim is to determine the extent to which investment in an ERP system impacts variables such 

as profitability or operating costs. 

 

3. Design: Longitudinal. 

 

It compares financial metrics with data from before and after implementation. 

 

4. Population and sample: Directors, managers, or administrators of SMEs in the manufacturing 

sector in the municipality of Ixtlahuaca, State of Mexico. 

 

5. Instrument type: Structured questionnaire (administered online via Google Forms) consisting of 

closed-ended, multiple-choice questions, comprising four sections: 

 

Section 1: General information and profiling 

 

Section 2: Investment and Return on Investment (ROI) 

 

Section 3: Impact on operating costs and working capital 

 

Section 4: Profitability and overall assessment 

 

The questionnaire addresses fundamental aspects such as investment and return—specifically, the 

initial amounts disbursed and the timeframes required to recoup capital—as well as the operational 

efficiency of ERP systems and the role of tax and financial management in reducing workload and 

directly impacting company profitability. 

 

For an SME, the decision to adopt an ERP system usually comes down to comparing cost 

structures: 

 

a) On-premises model: This refers to an infrastructure model where servers, systems and data are 

physically housed at the organisation’s premises, whether in a local data centre, a server room or 

a dedicated facility. (Lerena, 2025) 

 

b) SaaS model: This is a cloud-based software delivery model that allows users to access 

applications via the internet without the need to install or maintain them locally. 

 

Among the most notable examples of ERP applications for SMEs are Microsoft Dynamics 365 

Business Central and Odoo. 

 

Below is a breakdown of the features and benefits of these systems when applied in SMEs: 

 

 

 

 

 

 

 

 

 

 

https://pandorafms.com/blog/es/on-premise-vs-saas-2025/
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Box 3 

 

 
 

Figure 3 

Comparison table: ERP systems, Microsoft Dynamics 365 vs Odoo 

 

Although operational benefits, such as improved efficiency in stock control and a reduction in 

errors, may only become apparent in the medium term, the impact on the accounts begins to be reflected 

from day one.  

 

The financial impact on each of the organisation’s main financial statements is detailed below: 

 

1) Statement of Financial Position 

 

Box  4 

 

Table 1 

 

Balance sheet item Impact 

Non-current assets Significant increase due to implementation, perpetual licences and hardware. These are 

capitalised as intangible assets and property, plant and equipment. 

Current assets Sharp decline in cash and bank balances due to the initial payment 

Liabilities If the purchase is financed, short- or long-term bank liabilities increase 

 
Current Assets 

Stock takes It improves stock control, reducing wastage and excess stock. This frees up working 

capital. 

Accounts receivable By automating invoicing and collections, you reduce the number of days’ sales 

outstanding, thereby speeding up cash inflows 

 

2) Profit and Loss Account 

 

Both the costs of the ERP system and the efficiencies it generates are taken into account: 

 

Box 5 

 

Table 2 

 

Expenditure/Cost Revenue/Efficiency 

Depreciation and amortisation Increase in gross margin 

The investment is written off over its useful life 

(usually 3 to 5 years) 

Reduction in the cost of sales through improved procurement 

management, reduced wastage of inputs and better traceability 

Operating expenses Reduction in administrative costs 

With cloud service subscriptions, the cost of software 

is 100 per cent operating expenditure on a month-to-

month basis. 

Automation of repetitive tasks (accounting, payroll, invoicing), 

thereby reducing overtime or the need to hire additional staff to 

scale the business 

Non-capitalisable expenses  

Staff training and routine maintenance are recognised 

as an expense in the period in which they occur 
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3) Cash Flow Statement 

 

Box 6 
 

 
 

Figure 4 

Cash Flow Statement 

 

Results 

 

Based on a representative sample of 18 companies predominantly in the $4–$50 million MXN revenue 

segment, the study demonstrates that the adoption of platforms such as Odoo (44.4%), Aspel (22.2%), 

and Microsoft Dynamics 365 (16.7%) generates tangible value in the short and medium term: 

 

− Low initial investment barrier: 61.1% of SMEs invested less than MXN $20,000 in 

implementation. 

− Efficient return: 77.7% recouped their investment within the first 24 months. 

− Optimization of accounting time: Over 88% reported reductions of more than 25% in the time 

spent on tax reconciliations and SAT-related documentation. 

− Increased profitability: 61.1% of participants confirmed a significant increase in their profit 

margin after 12 to 24 months of operating with the ERP. 

 

Regarding tax compliance and key benefits, the results indicate that 55.6% of accounting teams 

reduced the time spent on SAT-related tasks (CFDI 4.0 / tax reconciliations) by between 25% and 50%, 

while 33.3% achieved a time reduction of more than 50%. 

 

The following graph shows the results of implementing an ERP system and its impact on tax 

operations: 
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Box 7 

 
To what extent was the time spent by the accounting/finance team on tax reconciliation 

and the issuance of documents (CFDI 4.0 / payment supplements) for the SAT reduced? 

 

 
 

Figure 5 

Reduced time for tax reconciliations and CFDI stamping 
Enterprise Resource Planning (ERP) Systems in SMEs 

 

100% of respondents experienced a reduction in their accounting team's workload following the 

implementation of an ERP system, achieving time savings of over 25% in key processes such as CFDI 

4.0 stamping and tax reconciliations. 

 

61.1% of respondents agreed that the implementation of Enterprise Resource Planning (ERP) 

software significantly increased profit margins over a period of 12 to 24 months. 

 

In many SMEs, information is scattered across spreadsheets, emails, and mental notes. 

Implementing an ERP system creates a single, reliable source of information. 

 

This automation reduces the time spent on tasks such as invoicing and improves the accuracy of 

accounting records; it also facilitates compliance with tax regulations—thereby avoiding penalties—and 

enables access to information from anywhere, which is particularly useful for SMEs operating across 

multiple locations. 

 

Conclusions 

 

Given that SMEs account for 95.5 per cent of economic units and generate 70 per cent of employment in 

Mexico, their success in digital transformation is fundamental to the country’s economic stability. 

 

Although SMEs face challenges such as limited resources and resistance to change, there are now 

scalable and modular solutions (such as Odoo or Microsoft Dynamics 365) that can be adapted to their 

specific needs and size. 

 

Process automation, particularly in invoicing, drastically reduces human error (such as mistakes 

in tax identification numbers or amounts), eliminates rework and allows the volume of operations to 

grow without a proportional increase in fixed costs. 

 

Analysis shows that the implementation of enterprise resource planning (ERP) systems is a 

profitable investment; for example, a system in a large company can achieve a return on investment 

(ROI) of 62.5 per cent over a five-year period. 
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Abstract 
 

The research focuses on the urgent need to digitize management processes in institutions that protect women in 

vulnerable situations. The objective is to propose a comprehensive digital model that improves the administrative 

and operational management of shelters and support centers in Coacalco, State of Mexico, through a social 

innovation approach that ensures safety and efficiency in care. A qualitative and descriptive methodology is used, 

which includes a review of administrative protocols and interviews with staff to assess the current situation. This 

helps identify problems in information flow and resource management. The expected outcome is a digital 

architecture that enables real-time case tracking, the systematization of social impact indicators, and reduced 

response times. In conclusion, this digital ecosystem not only modernizes the infrastructure but also empowers 

institutions to better protect service users. 

 
Digital Ecosystems for the Administrative Management of Women’s Shelters and Support Centers: A Social 

Innovation Approach in Coacalco 

     

Objetives  Methodology  Contribution 

     
 

Propose a comprehensive digital model to 

improve the administrative and operational 

management of shelters and support centers in 
Coacalco, State of Mexico. 
 

 
 

 
 

1. Diagnosis                          

2. Requirements Analysis 

3. Model Design. 

 

 
 

This research is motivated by the urgent need to 

transition toward a Public Administration 4.0 that 

is not only efficient but also deeply humane. In the 
municipality of Coacalco, the fragmentation of 

information acts as a barrier that perpetuates 

women’s. 
 

 
 

 

Digital Ecosystems, Administrative Process Management, Innovation 

 

Resumen  
 

La investigación se centra en la urgente necesidad de digitalizar los procesos de gestión en instituciones que 

protegen a mujeres en situación de vulnerabilidad. El objetivo es proponer un modelo digital integral que mejore 

la gestión administrativa y operativa de refugios y centros de apoyo en Coacalco, Estado de México, mediante un 

enfoque de innovación social que asegure la seguridad y eficiencia en la atención. Se utiliza una metodología 

cualitativa y descriptiva, que incluye una revisión de protocolos administrativos y entrevistas al personal para 

diagnosticar la situación actual. Esto ayuda a identificar problemas en el flujo de información y gestión de recursos. 

Se anticipa que el resultado será una arquitectura digital que permita el seguimiento en tiempo real de casos, 

sistematización de indicadores de impacto social y reducción de tiempos de respuesta. En conclusión, este 

ecosistema digital no solo moderniza la infraestructura, sino que empodera a las instituciones para proteger mejor 

a las usuarias. 

 
Ecosistemas digitales para la gestión administrativa de refugios y centros de apoyo a mujeres: Un enfoque de 

innovación Social en Coacalco 

     

Objetivos  Methodología  Contribución 

     
 

Propose a comprehensive digital model to 

improve the administrative and operational 

management of shelters and support centers in 
Coacalco, State of Mexico. 
 

 
 

 
 

1. Diagnosis                           

2. Requirements Analysis  

3. Model Design 

  

 
 

Esta investigación surge de la urgente necesidad 

de avanzar hacia una Administración Pública 4.0 
que no solo sea eficiente, sino también 

profundamente humana. En el municipio de 

Coacalco, la fragmentación de la información 
actúa como una barrera que perpetúa la situación 

de las mujeres. 

 
 

 

Ecosistemas Digitales, Gestión de procesos administrativos, Innovación 
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Introduction 

 

State of the Art 2023–2026 

 

The digital transformation of public administration is no longer merely a practical matter; it has become 

a debate about the quality of the state, the protection of rights and the actual capacity to address complex 

social problems. In the most recent debates, algorithmic efficiency is understood not merely as speed or 

time savings, but as the ability to organise information, reduce duplication, strengthen traceability and 

free staff from repetitive tasks so that they can focus on providing personalised support. This discussion 

is particularly relevant in institutions serving women experiencing violence, because in such contexts 

technology cannot be measured solely by its technical performance, but by its ability to prevent 

revictimisation, safeguard sensitive data and facilitate timely responses without breaking the bond of care 

between the institution and the service user. (OECD, 2023). 

 

In Latin America and the Caribbean, recent literature on digital government has emphasised that 

the technological transformation of the public sector must be built on a people-centred approach, 

supported by interoperable data and aimed at improving the state’s responsiveness. The OECD has noted 

that governments making progress in digital maturity are those capable of establishing integrated 

databases, designing coherent strategies and using information to strengthen institutional resilience and 

proactivity. In this context, interoperability is no longer a secondary consideration, but a fundamental 

prerequisite for public bodies to act in a coordinated manner and prevent service users from having to 

repeat their stories time and time again. In the case of support for women who are survivors of violence, 

this fragmentation not only leads to administrative inefficiency, but also to emotional strain, a loss of 

continuity in the process, and risks associated with the scattered management of information. 

(CEPAL.org, 2023). 

 

From a gender perspective, contemporary debates show that technology is not neutral and that its 

effects depend on the way in which it is designed, organised and applied. D’Ignazio and Klein (2020) 

argue that data analysis is shaped by power relations, meaning that information systems can both reveal 

and conceal inequalities. In public institutions working on gender-based violence, this warning takes on 

particular importance, as recording categories, classification mechanisms and assessment criteria can 

reproduce biases or render trajectories of vulnerability invisible. For this reason, data feminism proposes 

a different way of constructing public information, where the aim is not merely to count cases or speed 

up procedures, but to generate useful knowledge for caring for, protecting and redistributing institutional 

power. In line with this approach, a digital ecosystem for shelters and support centres must prioritise 

confidentiality, restricted access, data integrity and the traceability of each case file, so that the use of 

data does not expose the service user or exacerbate her situation of risk. 

 

The discussion on women’s economic autonomy also occupies a central place in recent literature. 

ECLAC has warned that a recovery based on equality requires policies that strengthen women’s 

integration into the labour market, expand their economic capabilities and reduce the structural 

inequalities that limit their financial independence. Complementarily, UN Women has emphasised that 

the gender digital divide continues to perpetuate accumulated disadvantages, particularly when it 

overlaps with the burden of care, job insecurity and unequal access to technological resources. In this 

regard, economic autonomy cannot be approached solely as an immediate outcome of institutional 

support, but rather as a sustained process requiring monitoring, training, genuine income-generating 

opportunities and ongoing support following the initial intervention. Consequently, local productive 

programmes must be evaluated not only by the number of women enrolled, but also by their retention, 

their integration into the labour market, the continuity of their income and the effective reduction of their 

economic dependence over time. (CEPAL.org, 2023). 

 

This approach aligns with a contemporary conception of the state as an agent of social innovation. 

Bedoya-Parra et al. (2024) argue that the entrepreneurial state must focus on resolving specific public 

missions and not merely on managing bureaucratic routines. In this vein, digitalisation makes sense when 

it helps to reduce operational burdens, improve coordination between departments and support more 

effective and humane public policies. However, this transition is only legitimate if it retains a care-based 

approach, because in contexts of gender-based violence, technology cannot replace listening, empathy 

or the protection of life.  

https://www.oecd.org/en/publications/digital-government-review-of-latin-america-and-the-caribbean_29f32e64-en.html
https://www.cepal.org/es/publicaciones/48701-la-igualdad-genero-la-autonomia-mujeres-ninas-la-era-digital-aportes-la
https://www.cepal.org/es/publicaciones/48701-la-igualdad-genero-la-autonomia-mujeres-ninas-la-era-digital-aportes-la
chrome-extension://efaidnbmnnnibpcajpcglclefindmchrome-extension:/efaidnbmnnnibpcajpcglclefindmkaj/https:/www.redalyc.org/journal/2654/265478502018/265478502018_1.pdfkaj/https:/www.redalyc.org/journal/2654/265478502018/265478502018_1.pdf
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On the contrary, it must function as a ‘silent’ infrastructure that allows staff to devote more time 

to direct support and less to the repetitive collection of information. Thus, algorithmic efficiency ceases 

to be an isolated goal and becomes a tool for strengthening humanistic care and the institutional capacity 

to protect rights. 

 

The ethics of care also provides an indispensable theoretical foundation for this study. Martínez 

Flores and Pujal i Llombart, et al (2021) argue that public care services must recognise vulnerability as 

a condition that demands empathetic, responsible institutional practices aimed at sustaining processes of 

well-being. This perspective is fundamental to understanding that a digital platform does not replace 

human interaction, but can facilitate it by reducing repetitive administrative tasks, improving the 

organisation of information and minimising the exposure of sensitive data. In institutions serving women 

survivors, the value of digitalisation lies not only in its capacity to store information, but also in its 

potential to free up staff time, reduce the emotional burden on service users and enable a more dignified, 

orderly and secure intervention. 

 

In the case of Coacalco, these considerations are particularly relevant, as the study’s findings 

reveal a management system that remains fragmented, reliant on physical files, scattered records and 

limited inter-institutional communication. This situation aligns with recent literature highlighting the 

limitations of traditional administrative models in contexts of high social complexity. When information 

does not flow between departments, service delivery becomes slow, institutional memory becomes 

fragmented, and service users are forced to repeat accounts that should be protected and not re-exposed. 

Therefore, the proposal for a single digital record not only addresses an operational need but also fulfils 

an ethical and political imperative to build an administration more consistent with care, data protection 

and social justice. 

 

Building on this discussion, economic autonomy must be understood as an indicator of long-term 

impact and not merely as an indirect consequence of public intervention. If a productive programme fails 

to demonstrate sustainability, income stability, ongoing training and an improvement in living conditions, 

then its effectiveness remains incomplete. Contemporary literature on digital transformation and gender 

inequality emphasises that public policy must incorporate longitudinal monitoring mechanisms to 

ascertain whether initial benefits are actually sustained over time. In this regard, the aim of this study is 

to design a system that not only captures input data but also enables the monitoring of trajectories, the 

comparison of progress and the evaluation of actual outcomes in terms of economic autonomy, social 

reintegration and risk reduction. 

 

Thus, the theoretical framework of this research rests on four interlinked pillars. The first is 

algorithmic efficiency, understood as a means of freeing up time and reducing bureaucratic burdens. The 

second is humanistic public management, which prioritises dignity and care over purely administrative 

logic. The third is economic autonomy as a prerequisite for a sustainable exit from violence. The fourth 

is the need for diagnostic tools with longitudinal monitoring that enable the real impact of local 

productive programmes to be measured. Taken together, these elements help us understand that 

digitalisation should not be assessed solely on the basis of its technical modernisation, but rather on its 

effective contribution to the protection, continuity of support and strengthening of women’s autonomy. 

 

Recent literature and contemporary debates 

 

Over the last three years, the discussion on public digitalisation has shifted from focusing solely on 

operational efficiency to incorporating debates on data justice, institutional traceability and humanistic 

care. In the field of public administration, algorithmic efficiency is increasingly valued not for speed in 

itself, but for its ability to reduce bureaucratic burdens without displacing empathetic care or producing 

new forms of exclusion. From this perspective, automation should be understood as a support 

infrastructure rather than a substitute for human connection. 

 

At the same time, recent literature on data feminism and applied ethics warns that the collection 

of information in contexts of gender-based violence can reproduce biases if coverage or productivity 

metrics are prioritised over safety, confidentiality and the experiences of female users. For this reason, 

digital ecosystems in public services must be designed with longitudinal indicators that make it possible 

to assess whether programmes genuinely improve economic autonomy, sustain participation in training 

programmes and reduce the recurrence of cycles of dependency. 

https://www.scielosp.org/article/scol/2021.v17/e2966/
https://www.scielosp.org/article/scol/2021.v17/e2966/
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Consequently, a human-centred approach to public administration requires that technology be 

assessed not only for its ability to streamline procedures, but also for its capacity to preserve dignity, 

minimise revictimisation and produce verifiable results over time. This implies that diagnostic systems 

must include follow-up monitoring, the measurement of progress trajectories and the evaluation of actual 

long-term effects, particularly in productive programmes aimed at women in vulnerable situations. 

 

Statement of the problem 

 

In the municipality of Coacalco de Berriozábal, support for women who are survivors of violence faces 

a structural paradox: whilst state regulations and the Sustainable Development Goals (SDGs) demand 

comprehensive and prompt responses, local administrative practice remains rooted in analogue and 

fragmented models. This technological disconnect is not merely a technical shortcoming, but a barrier 

that undermines the dignity of service users. 

 

The crux of the problem lies in the fragmentation of information. Currently, support institutions operate 

as silos, where the use of physical files and isolated databases forces women to recount their experiences 

of violence repeatedly at each agency (Institute for Women, DIF, Public Safety). This phenomenon of 

administrative revictimisation drains the survivor’s emotional resources and delays institutional response 

times, moving us further away from the goals of the 2030 Agenda. 

 

Furthermore, the lack of a digital ecosystem prevents the tracking of economic autonomy. Without 

integrated data, the municipal administration cannot accurately measure whether support programmes 

are achieving genuine integration into the labour market or whether women remain trapped in a cycle of 

dependency. Insecurity regarding the safeguarding of sensitive information and the lack of technical 

interoperability turn bureaucracy into an obstacle to social justice. 

 

The research question therefore arises: How can a digital ecosystem designed with a focus on 

social innovation and humanism optimise administrative management in Coacalco to strengthen the 

economic autonomy and protection of women who are survivors of violence? 

 

Gender-based violence is not merely a violation of women’s physical and psychological integrity; 

it also manifests as a structural barrier that prevents their full development in both the public and private 

spheres. According to the 2021 National Survey on the Dynamics of Household Relationships 

(ENDIREH), 70.1 per cent of women aged 15 and over have experienced at least one incident of violence 

in their lifetime, with economic violence being one of the most prevalent and silent forms, affecting 27.4 

per cent of women in intimate partner relationships (INEGI, 2022). This financial dependence acts as a 

mechanism of control that undermines decision-making capacity. For this reason, the transition towards 

digitalisation offers a unique window of opportunity: it allows for flexible working hours, access to global 

markets and continuous training – vital elements for those who must rebuild their lives through resilience.  

 

Historically, the approach to violence against women has centred on welfare-based models and 

immediate protection, such as shelters and emergency psychological support. Whilst these interventions 

are vital for survival, international experience has shown that, without an exit strategy guaranteeing 

financial independence, a high percentage of women were forced to return to the violent environment 

due to a lack of resources. Following the adoption of the Beijing Platform for Action, economic autonomy 

began to be conceptualised not only as a human right, but also as a prerequisite for the eradication of 

structural violence (ECLAC, 2023). At a technological level, Artificial Intelligence (AI) and Digital 

Psychoeducation have emerged as disruptive tools. A notable example is the development of intelligent 

chatbots with a gender perspective, such as the ‘Violetta’ platform, which uses AI to offer personalised 

guidance and connect users with employment opportunities and support networks anonymously and 

securely (Tec de Monterrey, 2025). These developments help to lower the barriers to entry for women 

who, due to fear or stigma, do not access physical institutions, thereby facilitating their participation in 

financial and technical education programmes remotely. 

 

 

 

 

 

 

https://www.inegi.org.mx/programas/endireh/2021/
https://www.inegi.org.mx/programas/endireh/2021/
https://www.inegi.org.mx/
https://oig.cepal.org/es/documentos/nota-la-igualdad-ndeg-16-20-anos-la-declaracion-la-plataforma-accion-beijing
https://conecta.tec.mx/es/noticias/santa-fe/emprendedores/con-ia-y-psicoeducacion-mexicana-busca-erradicar-violencia-de-genero
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Conceptual Framework and Typology of Violence 

 

Violence against women is not an isolated incident, but a system of oppression that manifests itself in 

many forms. According to Mexico’s General Law on Women’s Access to a Life Free from Violence 

(LGAMVLV) and its counterpart in the State of Mexico, the Law on Women’s Access to a Life Free 

from Violence in the State of Mexico, various types of abuse are recognised. These include 

psychological, physical and sexual violence and, of particular relevance to this project, economic and 

property-related violence. The latter is defined as the control of income, the dispossession of assets or 

the restriction of resources necessary for survival, which creates a dependency that prevents women from 

escaping the cycle of abuse. (Chamber of Deputies, 2023). 

 

According to the National Survey on the Dynamics of Household Relationships (ENDIREH, 

2021), 70.1 per cent of women aged 15 and over in Mexico have experienced at least one incident of 

violence in their lifetime. The State of Mexico presents alarming figures, consistently lying above the 

national average. Nationally, 27.4% of women have reported economic or property-related violence 

(INEGI, 2022). 

 

Women Survivors 

 

The concept of ‘survivor’ is fundamental. According to UN Women (2022), a survivor is a woman who, 

having experienced the trauma of violence, begins a process of regaining her agency. However, data from 

the Executive Secretariat of the National Public Security System (SESNSP, 2023) indicate that the State 

of Mexico leads the country in 911 emergency calls regarding domestic violence, highlighting the 

existence of a vast population in urgent need of mechanisms for economic autonomy to prevent them 

from falling back into the cycle of violence. 

 

Digital Management Ecosystem 

 

This is defined as an integrated technological environment that enables the interoperability of data, 

processes and services across various agencies to optimise decision-making. According to the OECD 

(2020), digital ecosystems in the public sector should focus on designing proactive services that reduce 

the administrative burden on citizens. In the context of public administration, (Navarrete Villalba, 2017) 

argues that the Fourth Industrial Revolution requires institutions to use network technologies to create 

social value and protect individual privacy. 

 

The National Institute for Women [INMUJERES] (2022) states that economic autonomy is the 

cornerstone for breaking the cycle of violence. For its part, ECLAC (2021) indicates that, to achieve an 

equitable recovery, it is imperative that local governments implement systems that link social protection 

with productive empowerment, integrating women into the digital economy. 

 

Administrative Management with a Humanistic Approach is a management model that prioritises 

dignity, empathy and human rights over traditional bureaucratic indicators. (Bedoya-Parra et al., 2024) 

propose that the State should act as a purpose-driven ‘entrepreneurial State’, where administrative 

success is measured by its capacity to fulfil social missions. In this sense, humanistic management 

involves what D’Ignazio and Klein (2020) term ‘data feminism’, where information is collected not to 

control, but to care for and highlight the needs of marginalised populations. 

 

In recent years, public sector automation has taken on a central role in the debate on state 

modernisation, service improvement and the strengthening of institutional capacity. However, 

contemporary literature warns that the adoption of artificial intelligence in the public sector cannot be 

assessed solely on the basis of its operational efficiency, but rather on its ability to uphold principles of 

transparency, accountability, human oversight and respect for fundamental rights. In this regard, the 

OECD has noted that the use of artificial intelligence in government can increase productivity, 

responsiveness and the quality of public services, but it also requires safeguards to prevent errors, opaque 

decision-making and over-reliance on technology OECD, et al (2024). Complementarily, the G7’s 

Toolkit for Artificial Intelligence in the Public Sector emphasises that governments must translate the 

principles of trust, security and accountability into concrete policies, particularly when automated 

systems are involved in sensitive citizen service processes. 

 

https://www.diputados.gob.mx/LeyesBiblio/index.htm
https://www.inegi.org.mx/programas/endireh/2021/
https://www.inegi.org.mx/programas/endireh/2021/
https://www.inegi.org.mx/tablerosestadisticos/vcmm/
https://www.gob.mx/sesnsp/documentos/informe-de-violencia-contra-las-mujeres
https://oecdecoscope.blog/2025/12/02/un-sector-publico-mas-digital-para-una-america-latina-mas-productiva/
https://oecdecoscope.blog/2025/12/02/un-sector-publico-mas-digital-para-una-america-latina-mas-productiva/
https://www.youtube.com/watch?v=VlegcaseYZc&t=53s
https://www.cepal.org/es/publicaciones/46633-la-autonomia-economica-mujeres-la-recuperacion-sostenible-igualdad
https://direct.mit.edu/books/book/4660/Data-Feminism
https://www.oecd.org/es/publications/gobernar-con-la-inteligencia-artificial_dc00e56a-es/full-report/ai-in-public-service-design-and-delivery_09704c1a.html
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From this perspective, public automation with an ethical approach does not involve replacing 

human judgement with algorithmic rules, but rather designing systems that expand the state’s capacity 

without undermining the protection of service users. UNESCO’s recommendation on the ethics of 

artificial intelligence emphasises that any application of AI must uphold human dignity, transparency, 

equity and meaningful human oversight, as well as incorporating a gender perspective throughout the 

entire system lifecycle. This emphasis is particularly relevant for institutions serving women 

experiencing violence, where any error in data handling, any bias in classification or any uncontrolled 

automation can result in exclusion, revictimisation or a direct risk to the user’s safety. Consequently, 

ethical automation should not be viewed as a mere digitisation of procedures, but rather as a means of 

reorganising public services based on care, proportionality and enhanced protection of sensitive data. UN 

Women (2023). 

 

The risk of algorithmic bias is one of the most widely discussed topics in recent literature. 

International studies and position papers agree that automated systems can reproduce inequalities if they 

are trained using incomplete, historical or unbalanced data, or if they are designed without considering 

the differential impact they have on historically marginalised groups. UNESCO warns that artificial 

intelligence can reinforce stereotypes, discrimination and exclusion, particularly when used without 

impact assessments or corrective mechanisms. Furthermore, recent documents on AI governance 

highlight that the risk lies not only in the algorithm itself, but also in the quality of the data, the lack of 

transparency in the models and the absence of oversight mechanisms. In the public sector, these warnings 

are crucial because a biased automated decision can affect access to support, incorrectly prioritise cases 

or render the urgent needs of vulnerable populations invisible. (Digital, 2023). 

 

In the context of gender, these risks are even more acute. The UNESCO (2024) study on artificial 

intelligence and gender notes that women remain under-represented in research, design and technological 

leadership roles, which limits the diversity of perspectives in the development of digital systems. Added 

to this is the fact that women may face discrimination, disinformation, stereotypical representation and 

exposure to harmful content generated or amplified by algorithmic systems. In institutional contexts, this 

means that the evaluation of a digital tool cannot be limited to its technical functioning, but must 

incorporate questions about who designs it, using what data, under what assumptions and with what 

effects on equality. Consequently, the contemporary approach to algorithmic governance requires audits, 

ethical impact assessments and control mechanisms that enable us to detect whether the system 

reproduces inequalities or, conversely, helps to correct them. 

 

The perspective of data feminism provides a particularly useful theoretical foundation for this 

study, as it shifts the focus from the mere accumulation of information to the way in which data is 

produced, organised and used. In an institution that supports women who are survivors of violence, data 

cannot be treated as a neutral or purely administrative resource, as every field, every classification and 

every report can affect a service user’s safety and experience. Recent discussions on AI ethics and data 

governance emphasise that decision-making must be guided by principles of human rights, inclusion and 

vigilance against structural biases. Within this framework, data feminism not only challenges the 

invisibilisation of women in digital systems, but also proposes designing infrastructures capable of 

recognising their experiences, reducing institutional harm and supporting more dignified and safer care 

pathways. (UNESCO, 2024 et al) 

 

The user experience has also become a decisive criterion in the evaluation of public technologies. 

Recent literature on digital government emphasises that the quality of a system is not measured solely by 

its ability to automate tasks, but by its capacity to make interaction with the state more accessible, 

understandable, reliable and useful. In social care institutions, this means that technology must simplify 

the access pathway, reduce administrative friction and allow staff to focus on providing personalised 

support. In this context, user experience should not be understood as a market category, but as a 

dimension of the right to be treated well by public institutions. When a platform ensures that a woman 

does not have to repeat her story, that her file is transferred securely between departments, and that staff 

have time to listen, then technology becomes a tool for care rather than a bureaucratic barrier. (OECD, 

et al 2023). 

 

 

 

https://lac.unwomen.org/es/digital-library/publications/2023/02/la-igualdad-de-genero-y-la-autonomia-de-las-mujeres-y-las-ninas-en-la-era-digital
https://lac.unwomen.org/es/digital-library/publications/2023/02/la-igualdad-de-genero-y-la-autonomia-de-las-mujeres-y-las-ninas-en-la-era-digital
https://www.oecd.org/en/publications/2023-oecd-idb-digital-government-index-of-latin-america-and-the-caribbean_10b82c83-en.html
https://www.unesco.org/es/articles/ia-generativa-un-estudio-de-la-unesco-revela-pruebas-alarmantes-de-estereotipos-de-genero-regresivos
https://www.oecd.org/en/publications/digital-government-review-of-latin-america-and-the-caribbean_29f32e64-en.html
https://www.oecd.org/en/publications/digital-government-review-of-latin-america-and-the-caribbean_29f32e64-en.html
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Institutional care, for its part, is increasingly emerging as a criterion of legitimacy for public 

innovation. In contexts of gender-based violence, it is not enough for a tool to be functional; it must also 

be sensitive, secure and consistent with the needs of the population being served. UNESCO has 

emphasised that the ethical governance of AI must incorporate risk assessment, human oversight, 

institutional accountability and social participation in the design of systems. This aligns with the idea 

that public administration must provide services that are not only efficient, but also trustworthy, fair and 

protective. Consequently, the quality of a digital ecosystem for shelters and support centres must be 

measured by its ability to uphold confidentiality, reduce revictimisation and strengthen support, not 

merely by the number of automated processes. UNESCO, et al (2024). 

 

In summary, recent contributions agree that ethical public automation, the control of algorithmic 

biases, data feminism and user experience must be integrated within a single framework of institutional 

care. For the present study, this means that the proposed digital ecosystem cannot be assessed solely on 

the basis of its technical efficiency, but rather on its capacity to improve care, protect service users and 

generate reliable information to measure the actual impact of interventions. Under this logic, technology 

must operate as an invisible support for humanistic public management; that is, as a means of freeing up 

time, protecting rights and strengthening women’s paths to autonomy. 

 

The State and Social Innovation 

 

Contemporary public administration has evolved towards a ‘Entrepreneurial State’ model, where 

technology is not an end in itself, but a vehicle for addressing critical social challenges. According to 

Navarrete Villalba (2017), institutions must direct their capacity for innovation towards solving pressing 

problems, such as inequality and violence. In Coacalco, this translates into an approach that prioritises 

women’s wellbeing over bureaucratic inertia. 

 

The digitalisation of the public sector requires a transition from ‘e-government’ to ‘smart 

government’. According to the OECD (2020), interoperability is the cornerstone that enables various 

agencies to act as a single entity in their dealings with citizens. This concept is vital when providing 

support to survivors of violence, since, as Schwab (2017) points out, the integration of systems in the 

Fourth Industrial Revolution must ensure that technology is inclusive and protects the integrity of 

personal data. 

 

The handling of information on gender-based violence requires a higher standard of ethics. 

D’Ignazio and Klein (2020) propose “Data Feminism”, a theory that questions how information is 

collected and used to challenge power structures. In this regard, a digital ecosystem not only organises 

data but also brings to light realities that have historically been silenced, enabling the municipal 

administration of Coacalco to make decisions based on empathetic evidence rather than merely statistical 

data. 

 

Model of Technological Acceptance in Social Institutions 

 

The success of the technical proposal in the municipality depends on perceptions of its usefulness 

and ease of use. (Yong Varela and Rivas Tovar, 2016), if staff at the Women’s Institute perceive that the 

digital ecosystem reduces their administrative burden and protects service users, adoption will be organic. 

However, change management must address ‘technophobia’ or resistance to organisational change by 

transforming perceptions of the tool: from a system of control to a humanistic support system. 

 

Organisational Culture and the Ethics of Care 

 

In organisations addressing gender-based violence, the culture must shift towards an “Ethics of Care” 

(Martínez Flores and Pujal i Llombart, 2021). This implies that Coacalco’s administrative structure must 

move away from a rigid hierarchy to become an interconnected support network. Under this approach, 

digitalisation is not cold automation, but rather the infrastructure that underpins sisterhood and 

institutional empathy. 

 

 

 

 

https://www.unesco.org/es/articles/ia-generativa-un-estudio-de-la-unesco-revela-pruebas-alarmantes-de-estereotipos-de-genero-regresivos
https://oecdecoscope.blog/2025/12/02/un-sector-publico-mas-digital-para-una-america-latina-mas-productiva/
https://direct.mit.edu/books/book/4660/Data-Feminism
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S0121-50512010000100014
https://www.scielosp.org/article/scol/2021.v17/e2966/
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Methodology 

 

This research adopts a qualitative approach, with a descriptive-propositional scope and a non-

experimental, cross-sectional design, centred on the case study of the municipality of Coacalco de 

Berriozábal. 

 

A situational assessment was carried out through an analysis of the current administrative 

infrastructure in the municipality’s support centres; it was found that case files are managed in paper 

form and that security levels for sensitive information are low. In phase 2, a requirements analysis was 

carried out by identifying the specific needs of the female social workers, psychologists and 

administrative staff who provide support at the centres for women survivors in the area. 

 

The final phase involves proposing a logical structure for the digital ecosystem, including service 

modules, secure databases, etc. 

 

Staff testimonies reveal a fundamental tension between the need for administrative efficiency and 

the duty of institutional care. The responses reveal that duplicate data entry, the physical handling of files 

and fragmented communication between departments not only slow down the process but also affect the 

quality of support provided. In this regard, the testimonies should not be read as isolated anecdotal 

evidence, but rather as qualitative indicators of a structural failure in information governance. 

 

However, caution is required when interpreting them: as they come from operational staff directly 

involved in day-to-day management, the responses may be influenced by institutional desirability bias, 

work-related fatigue or a tendency to attribute failures to the technological system rather than to broader 

organisational problems. It is therefore advisable to cross-check them against protocols, documentary 

observation and monitoring indicators. 

 

Data Collection Techniques and Instruments 

 

A. Semi-structured interviews with experts 

 

The semi-structured interviews were conducted with management and administrative staff at the 

Women’s Institutes in Coacalco or in public safety departments and gender-focused police units involved 

in gender-related support services. The aim was to gather accounts of technical limitations in case 

management and the duplication of administrative functions. An interview script was used covering the 

following areas: Data Security, Process Efficiency and Technological Barriers. 

 

B. Focus Groups with Operational Staff 

 

Focus group discussions were held with social workers and psychologists providing first-point-of-contact 

support in the municipality, with the aim of understanding the ‘critical path’ a woman follows when 

seeking support and how technology could reduce administrative revictimisation. To this end, two group 

sessions were held to identify pain points in the flow of information between municipal departments. 

When comparing these findings with recent literature, it is evident that the demand for integrated digital 

systems aligns with the contemporary trend towards building proactive, interoperable and user-centred 

public services. However, the evidence also warns that algorithmic efficiency can have 

counterproductive effects if implemented without bias controls, data auditing or longitudinal evaluation. 

In contexts of gender-based violence, a faster system is not necessarily a better system if it does not 

guarantee safety, case traceability and continuity of support until economic autonomy is achieved. 

 

C. Literature Review and Analysis Matrix 

 

We reviewed organisational manuals, current care protocols in Coacalco and the State of Mexico’s Law 

on Women’s Access to a Life Free from Violence; this information was examined using data sheets to 

compare current processes against international standards for digital management. 
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Definition of the Population and Sample in Coacalco 

 

The population is strategically segmented at the institutional level. The subjects of the study consist of 

staff assigned to gender-based violence support units in Coacalco, such as the Municipal Institute for 

Women and search/immediate response teams. Sampling is non-probabilistic and based on convenience, 

selecting officials with at least six months’ experience in providing support or managing cases of violence 

within the municipality, as staff with access to internal administrative management processes are 

required. 

 

Data collection 

 

In the situational analysis of the administrative infrastructure in Coacalco, case management in municipal 

units (such as the Municipal Institute for Women and the Search Teams) currently operates under a 

hybrid-analogue model. In this model, 70 per cent of the initial documentation (initial contact and 

psychological interviews) is carried out on paper, resulting in bulky files and delays in retrieving records. 

Basic office tools (Excel spreadsheets) are used for monthly statistical reports, but there is no 

interconnected case management system that allows the psychological, legal and social work departments 

to view the user’s comprehensive history in real time. There is a disparity in computer equipment; whilst 

the administrative departments have functional workstations, the frontline service departments often lack 

up-to-date equipment for immediate data entry. Consequently, there is no automated connection to state 

databases (such as those of the Attorney General’s Office of the State of Mexico), which necessitates the 

duplication of data entry and increases the administrative burden (bureaucratic revictimisation). 

 

As physical files are used, access control relies on locks and locked filing cabinets, which is 

insufficient under the standards of the State of Mexico’s Law on the Protection of Personal Data Held by 

Obligated Entities. In digital management (emails and commercial, non-institutional cloud services), 

end-to-end encryption protocols are not applied, which poses a risk to the confidentiality of women in 

high-risk situations. 

 

Functional Requirements for Management Capacity. 

 

There is a need for a ‘single digital record’ that allows controlled access between the Women’s Institute, 

the Search Unit and the municipal DIF system, thereby preventing service users from having to repeat 

their stories. The automation of monthly reports is required to feed into the SDG 5 indicators and the 

State System for Women’s Access to a Life Free from Violence (SEAMVLV). 

 

Given the nature of the population in Coacalco, the system architecture must incorporate end-to-

end encryption; sensitive data such as addresses, perpetrators’ names and testimonies must be encrypted 

under strict protocols to prevent data leaks in the event of a breach of local hardware. Therefore, an 

immutable audit trail must be implemented to record who accessed a file, when and for what purpose, 

thereby ensuring administrative transparency. The software must be intuitive and lightweight, capable of 

running on the mid-range computers identified in the Phase I assessment. 

 

The system must allow women survivors to check the status of their administrative or legal 

proceedings securely via a web platform featuring a ‘quick exit button’ for safety. 

 

Therefore, a single digital case management module is required to centralise legal, psychological 

and medical information. It must implement “technical interoperability”, allowing data to flow securely 

between the Municipal Institute for Women and other agencies in Coacalco without the woman having 

to repeat her story. In turn, there must be a system for monitoring economic autonomy (SDG 8) that 

connects service users with administrative training programmes and local job boards, measuring their 

progress towards financial independence through talent management indicators. 

 

Administrative Implementation Protocol 

 

To ensure the model is sustainable in Coacalco, a Data Governance framework is proposed: 

 

1. A training programme is required for municipal civil servants on the use of the platform, data 

ethics and awareness of individual cases. 
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2. Cloud infrastructure, where sensitive data is stored on local servers encrypted to international 

security standards. 

 

Data Analysis and Results 

 

The following data were obtained from the semi-structured interviews conducted with civil servants from 

the DIF, the Institute for Women and the Search Unit, as mentioned above: 
 

Box 1  
 

Table 1 

Degree in Information Management and Digitalisation 
 

Dimension Categories Responses from public servants 

Assess how users’ 

information is collected, 

stored and retrieved. 

Physical/digital media, 

response time and data 

redundancy. 

"Sometimes a client arrives in a state of despair and, 

whilst I’m taking her details down on paper, she breaks 

down. I feel like I’m wasting valuable time filling in 

repetitive forms that she’s already completed at another 

office, instead of listening to her." 

"The problem is that (sic) if the file gets wet or goes 

missing in the archive, we lose months of legal history. A 

digital system would give us that peace of mind." 

 

 

Data Security and Ethics 

(Confidentiality) 

Analyses the level of protection 

afforded to the identity and 

integrity of sensitive 

information. 

Access protocols, encryption 

and the risks of data breaches. 

"We’re very concerned about security. Coacalco isn’t 

that big, and sometimes the perpetrators know people 

here. If a file is left lying on a desk, the risk to the woman 

is very real." 

"We don’t have personal passwords for the shared 

folders; we all use the same computer. That’s a security 

loophole that keeps us awake at night." 

Interoperability and 

Institutional 

Interconnection 

Measures the ability of 

municipal departments to 

share data efficiently. 

Interdepartmental 

communication, ‘critical path’ 

workflow and collaboration. 

"To find out whether the DIF has already provided her 

with psychological support, I have to call them and wait 

for them to track down the report. We’re not connected; 

we’re like islands, each dealing with the same person." 

"If the Search Unit had access to the information I record 

at the Women’s Institute, the response would be 

immediate – not a matter of hours, but of minutes." 

Humanistic Sensitivity and 

Gender Perspective 

Assess whether the 

technological tool facilitates 

or hinders dignified 

treatment. 

 

Technology-mediated 

empathy, reducing 

revictimisation and 

empowerment. 

"Technology should be invisible. I don’t want to be 

staring at a screen whilst ignoring a woman’s tears. The 

system must be so fast that it allows me to put down the 

keyboard and take her hand." 

"For me, success would mean that the woman feels in 

control of her own process, that she knows her 

information is secure, and that Coacalco is there to 

support her." 

 

Source: Compiled by the author based on the results of the semi-structured interview with civil servants 

 

The assessment reveals a critical disconnect between institutional will and technical operational 

capacity. Testimonies point to ‘duplicate data’ as a factor in administrative inefficiency that directly 

impacts the emotional well-being of service users. Whilst the public servant fills in forms, the opportunity 

to provide emotional support is lost. The use of shared passwords and the physical storage of files in a 

local context where ‘everyone knows each other’ increases the risk of information leaks to perpetrators. 

The implementation of a digital ecosystem under encryption protocols is, therefore, a measure to protect 

lives, not just data. The analysis identifies a fragmented management model. The lack of coordination 

between the DIF, the Search Unit and the Institute for Women forces reliance on archaic methods of 

communication (telephone calls and long waits). The ideal digital system for the shelters in Coacalco 

must be so efficient that it frees staff from administrative burdens, allowing them to prioritise human 

contact and empathy. The success of social innovation lies in the tool’s ability to reduce revictimisation 

and empower women in their own recovery process. 
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Box 2 

 

Table 2 

Title: Expected findings 
 

Dimension Analysis variable An expected finding 

Operational Administrative efficiency Heavy manual workload and fatigue caused by repetitive tasks 

Technology Digital Divide Outdated infrastructure causing insecurity in the reserve 

Humana Revictimisation The lack of a single case file forces the user to relive the trauma 

Regulations ODS 5 and 15 Difficulty in reporting indicators of actual impact due to a lack of data 

 

Source: Compiled by the author based on the results of the semi-structured interview with civil servants 

 

Findings 

 

For Coacalco to become a benchmark in gender equality, we must move from a system of ‘file clerks 

and suspicions’ to a Comprehensive Digital Ecosystem. Social innovation here lies in using algorithms 

and networks to restore dignity to public services, ensuring that, whilst technology manages the data, 

people protect lives. 

 

The diagnostic tools are designed to assess not only the immediate efficiency of the process, but 

also its sustained effects over time. Therefore, in addition to interviews and document reviews, we 

propose incorporating longitudinal follow-up forms, scales measuring retention in productive 

programmes, and records tracking progress towards economic autonomy at 3, 6 and 12 months. In this 

way, the assessment is not limited to describing the initial experience of care, but enables an evaluation 

of the actual success of the public intervention in terms of continuity, independence and well-being. 

 

Conclusions 

 

The research shows that the support system for women in Coacalco continues to operate under a 

fragmented structure and remains heavily reliant on physical records, leading to delays, duplication of 

tasks and an administrative burden that reduces the time available for active listening and personalised 

care. This situation not only affects institutional efficiency but also limits the quality of the support 

provided to service users, particularly in cases requiring continuity, discretion and sensitivity. 

 

Added to this is the absence of digital security protocols, such as individual passwords and 

institutionalised file storage, which poses concrete risks to the confidentiality and integrity of the 

information. In a context where perpetrators may have close ties to the community, these shortcomings 

represent a significant weakness in the protection of victims. Similarly, the lack of effective coordination 

between agencies such as the DIF, the Institute for Women and the Search Unit fragments the care 

pathway and forces service users to repeat their story at every stage, which leads to emotional strain and 

administrative revictimisation. 

 

In light of this, the proposal for a comprehensive digital ecosystem emerges as a relevant 

alternative for reorganising information, improving interoperability and reducing response times. Its 

value lies not merely in incorporating technology, but in providing staff with tools that enable a more 

humane, organised and secure service. In this sense, digitalisation should not be seen as an end in itself, 

but as a means of freeing staff from repetitive tasks, improving data protection and facilitating 

institutional continuity. 

 

However, based on the methods used in this research, it is not possible to assert that digitalisation, 

on its own, will directly optimise women’s economic autonomy or definitively resolve the risks 

associated with their vulnerable situation. Such effects depend on broader factors, such as staff training, 

data governance, inter-institutional coordination and the design of productive programmes with effective 

monitoring. 
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With regard to the overall objective, the research does achieve its aims in terms of diagnosis and 

proposal-making, as it identified the existing administrative fragmentation in shelters and support 

centres, whilst also demonstrating the relevance of a digital ecosystem aimed at improving management, 

strengthening information security and reducing administrative revictimisation. In this regard, the 

proposal developed provides a coherent response to the issues identified and offers a viable operational 

basis for inter-institutional coordination and humanistic care. However, it is not methodologically valid 

to assert that digitalisation, on its own, will directly lead to women’s economic autonomy or definitive 

outcomes in terms of the protection of life, as such effects require longitudinal measurements and 

subsequent impact assessments that go beyond the scope of this research. 

 

It is therefore concluded that the digital ecosystem provides a functional foundation for 

modernising public administration and strengthening comprehensive support; however, its social impact 

must be assessed at a later stage through longitudinal studies that allow for the observation of users’ 

retention within the programmes, the continuity of support, and the actual outcomes in terms of economic 

autonomy. In this regard, the present study provides a useful assessment and a viable operational 

proposal, although it highlights the need for future evaluations to measure its long-term effectiveness 

more precisely. 
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Abstract 

 
This study analyzes the impact of social media on the promotion of fair trade in Huixquilucan, State of Mexico, 

considering the particularities of a municipality with urban and rural contrasts. It identifies problems such as low 

awareness of fair trade, limited dissemination of content on digital platforms, and a gap in technological skills among 

local producers. Using a quantitative-descriptive approach, a structured survey was administered to 74 participants, 

including consumers, producers, and community stakeholders, to assess their perceptions, use of social media, and 

digital barriers. The results provide insight into the level of knowledge, the perceived effectiveness of social media, and 

opportunities for improvement in its use. The study provides a foundation for designing strategies that strengthen the 

dissemination of fair trade, promote responsible consumption, and contribute to the sustainable and inclusive 

development of the community. 

 
Impact of social networks on the promotion of fair trade in Huixquilucan: An analysis of community perception 

Objective Methodology Contribution 

To analyze the perceptions of local 

stakeholders in Huixquilucan regarding the 

usefulness of social media in promoting fair 

trade, considering their level of knowledge, 

usage patterns, access conditions, and digital 

barriers, in order to identify opportunities and 

limitations for disseminating fair trade and 

strengthening responsible consumption. 

 

 

A quantitative approach with a descriptive and exploratory scope 

was adopted. A structured survey was administered, both in person 

and online, to 74 participants from various communities in 

Huixquilucan, including consumers, producers, entrepreneurs, and 

members of community organizations. The instrument included 

closed-ended questions, items measured on a five-point Likert 

scale, and one open-ended question; the Likert-scale items showed 

excellent internal consistency (Cronbach’s alpha = 0.905). Closed-

ended data were analyzed using frequencies and percentages, while 

open-ended responses were grouped into thematic categories to 

identify knowledge of fair trade, social media usage patterns, 

perceived usefulness, and the main digital barriers. 

 

 
 

The study provides descriptive empirical evidence 

from an underexplored territorial and community-

based perspective by examining the perceived 

usefulness of social media for promoting fair trade in 

a municipality characterized by urban-rural contrasts. 

The findings identify varying levels of knowledge, 

digital platform usage patterns, and barriers related to 

digital literacy, access, and connectivity. Thus, the 

research provides a basis for designing context-

specific digital communication, training, and 

collaboration strategies among producers, consumers, 

institutions, and local authorities, aimed at 

strengthening the dissemination of fair trade, 

responsible consumption, and local sustainable 

development. 

 

 

 
Fair trade, Social media, Community perception 

 

Resumen 

 
El presente estudio analiza el impacto de las redes sociales en la promoción del comercio justo en Huixquilucan, Estado 

de México, considerando las particularidades de un municipio con contrastes urbanos y rurales. Se identifican 

problemáticas como el bajo conocimiento del comercio justo, la limitada difusión de contenidos en plataformas digitales 

y la brecha en habilidades tecnológicas entre productores locales. Bajo un enfoque cuantitativo-descriptivo, se aplicó 

una encuesta estructurada a 74 participantes, incluyendo consumidores, productores y actores comunitarios, para evaluar 

su percepción, uso de redes sociales y barreras digitales. Los resultados permiten comprender el nivel de conocimiento, 

la efectividad percibida de las redes sociales y las oportunidades de mejora en su aprovechamiento. El estudio aporta 

bases para el diseño de estrategias que fortalezcan la difusión del comercio justo, promuevan el consumo responsable y 

contribuyan al desarrollo sostenible e inclusivo de la comunidad. 

 
Impacto de las redes sociales en la promoción del comercio justo en Huixquilucan: Un análisis de la percepción comunitaria 

Objectivo Methodología Contribución 

Analizar la percepción de los actores locales de 

Huixquilucan sobre la utilidad de las redes 

sociales para promover el comercio justo, 

considerando su nivel de conocimiento, 

patrones de uso, condiciones de acceso y 

barreras digitales, con el fin de identificar 

oportunidades y limitaciones para su difusión y 

el fortalecimiento del consumo responsable. 

 

 

 

Se adoptó un enfoque cuantitativo, con alcance descriptivo y 

exploratorio. Se aplicó una encuesta estructurada, en modalidades 

presencial y digital, a 74 participantes de diversas comunidades de 

Huixquilucan, incluidos consumidores, productores, 

emprendedores y miembros de organizaciones comunitarias. El 

instrumento integró preguntas cerradas, reactivos medidos 

mediante una escala Likert de cinco puntos y una pregunta abierta; 

los reactivos de la escala mostraron una consistencia interna 

excelente (alfa de Cronbach = 0.905). Los datos cerrados se 

analizaron mediante frecuencias y porcentajes, mientras que las 

respuestas abiertas se agruparon en categorías temáticas para 

identificar el conocimiento del comercio justo, los patrones de uso 

de las redes sociales, su utilidad percibida y las principales barreras 

digitales. 

 
 

El estudio aporta evidencia empírica descriptiva 

desde una perspectiva territorial y comunitaria poco 

explorada, al analizar la utilidad percibida de las redes 

sociales para promover el comercio justo en un 

municipio caracterizado por contrastes urbanos y 

rurales. Los hallazgos identifican niveles 

diferenciados de conocimiento, patrones de uso de las 

plataformas digitales y barreras relacionadas con la 

alfabetización digital, el acceso y la conectividad. De 

esta manera, la investigación proporciona bases para 

diseñar estrategias contextualizadas de comunicación 

digital, capacitación y colaboración entre 

productores, consumidores, instituciones y 

autoridades locales, orientadas a fortalecer la difusión 

del comercio justo, el consumo responsable y el 

desarrollo sostenible local. 

 

 

 

Comercio justo, Redes sociales, Percepción comunitaria 
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Introduction 

 

In the current context, social media has become a strategic tool for promoting responsible consumption 

models, such as fair trade, by facilitating interaction between producers and consumers, as well as for 

disseminating practices geared towards equity and sustainability. Its importance lies in its wide reach, 

immediacy and low cost, which make it an accessible alternative to traditional marketing channels, 

particularly in settings where the aim is to strengthen local economies. 

 

However, in municipalities with mixed characteristics, such as Huixquilucan in the State of 

Mexico, where urban areas with high levels of digital development coexist with rural communities with 

limited connectivity and access to technology, challenges arise that hinder the full utilisation of these 

tools. Among the main problems identified are the low level of awareness of fair trade — less than 40 

per cent of Mexican consumers understand what it means (INEGI, 2023) — as well as the limited 

visibility of related content on platforms such as Facebook, Instagram and TikTok. This is exacerbated 

by the limited use of social media by local producers, due to a lack of digital skills and access to 

technological infrastructure. 

 

The added value of this study lies in its community- and region-based approach, which analyses 

the relationship between social media and fair trade from the perspective of local stakeholders—

consumers, producers and entrepreneurs—and incorporates variables such as awareness, usage, 

accessibility and digital barriers. Unlike other studies focused on urban contexts or broad markets, this 

research addresses a local reality with direct implications for economic and social development. 

 

In this regard, the research problem is to determine how social media influences the promotion 

of fair trade in Huixquilucan, taking into account the population’s conditions of digital access and use. 

The central hypothesis posits that the use of social media contributes positively to the dissemination and 

understanding of fair trade; however, its impact is limited by low digital literacy, a scarcity of specialised 

content and connectivity gaps in rural areas. 

 

To address this issue, a quantitative-descriptive approach was adopted using a structured 

questionnaire administered to 74 participants from different sectors of the community. The questionnaire 

enabled an analysis of the level of knowledge, the use of social media, perceptions of its effectiveness, 

as well as the main barriers and areas of opportunity. 

 

This chapter is organised systematically to facilitate a comprehensive understanding of the 

phenomenon under study. Section 1 sets out the conceptual framework underpinning the analysis, 

addressing the fundamentals of fair trade and the role of social media in its promotion. Subsequently, 

Section 2 describes the methodological design adopted, detailing the approach, data collection 

instruments and sample characteristics. Section 3 presents the results obtained, together with their 

respective analysis and interpretation based on the community’s perceptions. Finally, Section 4 presents 

the conclusions and proposals, aimed at strengthening the use of social media as tools for promoting fair 

trade in local contexts. 

 

Products under development No. 12 TNRoman, single spacing 

 

Social media and digital communication 

 

Marketing 2.0 represents a new perspective, utilising personalised information and harnessing new 

information technologies to build lasting relationships based on the trust that the product or manufacturer 

inspires in the consumer, as well as on the emotions evoked by brands. It also involves collaborative 

content and two-way interactive communication, in contrast to the traditional one-way communication 

model. 

 

Currently, many organisations already use these channels to promote their products, encourage 

discussion and generate recommendations. This level of interaction encompasses aspects ranging from 

communication via email, blog posts or short messages (Twitter, where messages are limited to 140 

characters) to collaboration, where members contribute information and experiences (LinkedIn). It also 

includes education, to convey and disseminate information on all kinds of topics, services, products and 

causes.  
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We can download presentations or connect in real time with authors and take part in 

conversations. Finally, there is entertainment, a different and creative approach that can generate 

excitement around our product, for example, by creating a video and uploading it to YouTube. Social 

media are communication platforms where information and content are created by the users themselves 

using new technologies, which allow for easy access and use through powerful editing, publishing and 

sharing tools. (Cervantes and Díaz de la Garza, 2011). 

 

Communication is conceived as a dynamic phenomenon that has generated both major advances 

and significant challenges in society. In this sense, digital communication integrates traditional forms of 

interaction with technological contributions, bringing together language, innovations and discourse in a 

single space, thereby becoming a collective manifestation of global interaction. (Latuff and Nakhoul, 

science fiction). 

 

In this context, digital transformation has given rise to new communication strategies that harness 

the potential of digital platforms. In the current era, characterised by a high level of interaction with 

technological devices, the combination of social media and influencers has become an effective 

mechanism for promoting products and services, enabling closer and more authentic communication with 

both the brand and the consumer audience, thereby generating mutual benefits. (Rodrigo Martín et al., 

2025) 

 

Fair trade and responsible consumption 

 

The transformations resulting from cultural, social and economic influences, as well as from the process 

of globalisation, have brought about significant changes in lifestyles and consumption habits. In this 

context, unchecked consumerism has fostered unsustainable development dynamics, with negative 

effects both within and across generations. Furthermore, the liberalisation of trade resulting from 

globalisation has increased export and import flows without guaranteeing equitable benefits for all 

stakeholders. In response to this problem, two complementary concepts have emerged: responsible 

consumption and fair trade. Both fall within the framework of sustainable development, promoting the 

fulfilment of present needs without compromising those of future generations. Both approaches rely on 

the availability of reliable information that enables consumers to make informed and ethical decisions. 

(Boggino & Palacios, 2013). 

 

In this regard, fair trade is presented as an alternative aimed at building more equitable trade 

networks, the primary objective of which is to promote the consumption of products that guarantee fair 

payment to producers, as well as the promotion of social values and respect for the environment. This 

model helps to counteract the effects of traditional market dynamics by establishing alternative marketing 

channels that seek to balance the relationships between different economic actors (Ceccon Rocha & 

Ceccon, 2009). 

 

Furthermore, fair trade encompasses a series of principles and approaches which, although 

expressed through different terms such as ‘fair’, ‘equitable’, ‘alternative’ or ‘solidarity-based’, share a 

common objective: the pursuit of equity, sustainable economic development, respect for the natural 

environment and the generation of benefits for all participants in the value chain, including producers, 

organisations and consumers (Ceccon Rocha and Ceccon, 2009). 

 

From this perspective, responsible consumption plays a fundamental role as a link between 

individual practices and social and environmental dynamics. Current levels of consumption reveal an 

imbalance between the resources the planet can provide and society’s excessive habits, making it 

necessary to foster greater awareness among both individuals and organisations. Responsible 

consumption does not mean eliminating consumption altogether, but rather making informed, ethical and 

sustainable decisions that take into account environmental, social and economic impacts. From this 

perspective, the consumer takes on an active role, focused not only on meeting their own needs, but also 

on contributing to collective well-being through practices such as reducing, reusing and recycling 

resources. Furthermore, promoting strategies such as the 6Rs and supporting social projects centred on 

fair trade enables us to move towards more sustainable development models, where shared responsibility 

amongst consumers, businesses and government is key to mitigating problems such as inequality, poverty 

and environmental degradation. (Husain-Talero and Ávila Garavito, 2021). 

 

https://repositorios.fca.unam.mx/investigacion/memorias/2011/14.02.pdf
https://misionsucre2001.wordpress.com/wp-content/uploads/2016/02/la-comunicacion-digital-en-la-sociedad-del-conocimiento.pdf
https://misionsucre2001.wordpress.com/wp-content/uploads/2016/02/la-comunicacion-digital-en-la-sociedad-del-conocimiento.pdf
https://www.esic.edu/sites/default/files/2025-07/978-84-1192-160-2%20Comunicaci%C3%B3n%20digital%20y%20sociedad.pdf
https://www.esic.edu/sites/default/files/2025-07/978-84-1192-160-2%20Comunicaci%C3%B3n%20digital%20y%20sociedad.pdf
https://www.deepl.com/1103670990/Desktop/DOCENCIA%20TESH/2026/ARTICULO%20CONEICA/Marco%20teorico/La_importancia_del_balance_social_y_los%20cita%204.pdf
https://www.scielo.org.mx/scielo.php?pid=S0188-46112010000100008&script=sci_arttext
https://www.scielo.org.mx/scielo.php?pid=S0188-46112010000100008&script=sci_arttext
https://www.scielo.org.mx/scielo.php?pid=S0188-46112010000100008&script=sci_arttext
https://repository.uniminuto.edu/server/api/core/bitstreams/e74efcf7-e892-4ff8-a357-c2e9c856989a/content
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Theory of Planned Behaviour 

 

Various theories have been used to explain the factors influencing consumer behaviour, particularly in 

contexts related to responsible and sustainable consumption. Among these, the Theory of Planned 

Behaviour (TPB) has been widely used to analyse purchase intentions in areas such as eco-friendly and 

ethical consumption, due to its explanatory power regarding the relationship between beliefs, attitudes 

and behavioural intentions (Carrión & Salinas, 2021) . In this regard, numerous studies have employed 

this theoretical framework to understand the factors that determine the adoption of more responsible 

consumption behaviours. 

 

The Theory of Planned Behaviour, proposed by Ajzen (1991), constitutes a general model for 

explaining individual behaviour, positing that individuals’ actions are preceded by conscious decisions. 

These decisions translate into behavioural intentions, which are the result of attitudes, social norms and 

perceptions shaped by previous experiences and personal characteristics (Osorio and Londoño Roldán, 

2015). 

 

According to this model, there are three determinants of the intention to engage in a behaviour: 

 

1. Attitude towards the behaviour: This refers to the extent to which an individual views the 

behaviour in question—in this case, undertaking an entrepreneurial action—favourably or 

unfavourably. It reflects the individual’s beliefs and opinions regarding that behaviour. 

 

2. Subjective norms: These refer to the perceived social pressure to perform or not to perform a 

particular behaviour. They indicate the extent to which the desired behaviour aligns with the 

wishes of significant others in the individual’s life. For example, the family’s expectations 

regarding the desirability of the individual becoming an entrepreneur. 

 

3. Perceived behavioural control: This refers to the perceived ease or difficulty of performing a 

specific behaviour. It is the individual’s perception of their ability to carry out a particular action. 

(Osorio and Londoño Roldán, 2015) 

 

Technology Acceptance Model (TAM) 

 

The Technology Acceptance Model has its origins in Davis’s conceptual model, which posits that the 

current use of technology is directly influenced by the user’s motivation to use the system and that, in 

turn, this is directly related—via an external stimulus—to the system’s characteristics and capabilities. 

(Reyes, M. & Castañeda, 2020) 

 

There are several models for measuring technology acceptance; the Technology Acceptance 

Model (TAM) developed by Davis (1989) and Davis et al. (1989) stands out as a highly effective model 

that has been shown to predict the use of information and communication technologies. 

 

The Technology Acceptance Model (TAM) is used to predict the use of ICT, based on two main 

characteristics: 

 

Perceived usefulness 

 

Perceived ease of use. 

 

Perceived usefulness (PU) refers to the extent to which a person believes that using a particular 

system will improve their work performance. Perceived ease of use (PEU) indicates the extent to which 

a person believes that using a particular system will require less effort to carry out their tasks. 

 

Perceived usefulness (PU) refers to the extent to which a person believes that using a particular 

system will improve their work performance, and perceived ease of use (PEU) indicates the extent to 

which a person believes that using a particular system will require less effort to carry out their tasks. 

(Varela, 2004) 

 

 

https://www.deepl.com/1103670990/Downloads/ElconsumoverdeUnaportetericodesdeTeoradelComportamientoPlanificado.pdf
https://revistas.javeriana.edu.co/index.php/cuadernos_admon/article/view/15206
https://revistas.javeriana.edu.co/index.php/cuadernos_admon/article/view/15206
https://revistas.javeriana.edu.co/index.php/cuadernos_admon/article/view/15206
https://revistasinvestigacion.unmsm.edu.pe/index.php/rpcsis/article/view/18350
https://www.redalyc.org/pdf/654/65414107.pdf


54 

 

 

Diffusion of innovations 

 

Based on the premise that organisations must be competitive and generate value for their stakeholders, 

this should become the primary commitment of their leaders, in the sense of innovating. 

 

Currently, innovation is understood as a social process in which scientific and technological 

knowledge is an important factor, but where other factors may be even more decisive, depending on the 

nature of the change, the environment in which it is attempted, the objective pursued and the capabilities 

of the actors involved. Given these factors, each innovation is a unique case. (Garzón, MA & Ibarra, A., 

2013). 

 

Consequently, the earliest research into the theory of the diffusion of innovations emerged in the 

late 19th century, when sociology and anthropology emerged as new fields of knowledge within the 

social sciences in Europe. The French scholar Gabriel Tarde (1890, 2003; 2010) is regarded as one of the 

leading proponents of the diffusion of innovations, having proposed his ‘theory of imitation’ based on 

three fundamental concepts: invention, imitation and opposition. Tarde argued that the more similar 

innovations are to already accepted ideas, the greater the likelihood of their adoption. In this way, 

adoption would follow an S-shaped curve over time. His theory of innovation adoption was not supported 

by empirical studies in this field, and it took almost 50 years for it to be applied in a study on hybrid 

maize seeds in the United States (Rogers, 2003). 

 

(2003) seeks to explain how a population adopts innovations. The level of awareness of an 

innovation amongst the population adopting it (for example, in bibliometric models) will always exceed 

its adoption rate. The decision to adopt an innovation is an individual event that unfolds over an extended 

period and consists of a series of distinct actions, including: 

 

1. Awareness: this occurs when an individual is exposed to an innovation and becomes aware of 

how that innovation works. 

 

2. Persuasion: this occurs when an individual, having already been exposed to the innovation, adopts 

a favourable or unfavourable attitude towards it. 

 

3. Decision: this occurs following persuasion, when the individual takes steps leading to the 

adoption or rejection of an innovation. 

 

4. Implementation: this occurs when the individual decides to adopt the innovation and puts it into 

practice; in other words, begins to use it. 

 

5. Confirmation: this occurs when the individual seeks to reinforce the implementation decision 

they have made and may modify their decision if exposed to contradictory messages about the 

innovation. (Rubén, 2019) 

 

Social capital and trust 

 

From the perspective of rational action theory, Coleman (1988) regards trust as the foundation of the 

reciprocal relationships on which social capital is based. This explains its nature as a resource embedded 

in social relationships, from which individual benefits can be derived. Furthermore, the norm of 

reciprocity based on trust, together with various social norms that encourage certain behaviours and 

restrict others, helps to resolve problems relating to public goods within a community. Therefore, social 

capital can also benefit groups and, consequently, has a collective nature. Building on the recognition of 

the norm of reciprocity linked to trust, Putnam posits that social capital consists of those ‘features of 

social life expressed in the form of norms of reciprocity, networks, association, trust and civic 

engagement that enhance the effectiveness of society by facilitating coordinated action’. In this context, 

voluntary organisations are regarded as instruments for the formation of social capital, since, through 

repeated interactions, they facilitate social connections and cooperation, and foster trust amongst their 

members. (Gordon, 2005) 

 

 

 

https://d1wqtxts1xzle7.cloudfront.net/68574239/Dialnet-InnovacionEmpresarialDifusionDefinicionesYTipologi-4714355-libre.pdf?1628037691=&response-content-disposition=inline%3B+filename%3DInnovacion_empresarial_difusion_definici.pdf&Expires=1777874545&Signa
https://d1wqtxts1xzle7.cloudfront.net/68574239/Dialnet-InnovacionEmpresarialDifusionDefinicionesYTipologi-4714355-libre.pdf?1628037691=&response-content-disposition=inline%3B+filename%3DInnovacion_empresarial_difusion_definici.pdf&Expires=1777874545&Signa
https://www.scielo.org.ar/scielo.php?pid=S1853-99122019000200071&script=sci_arttext#redalyc_350560860001_ref13
https://www.scielo.org.ar/scielo.php?pid=S1853-99122019000200071&script=sci_arttext#redalyc_350560860001_ref14
https://www.scielo.org.ar/scielo.php?pid=S1853-99122019000200071&script=sci_arttext#redalyc_350560860001_ref12
https://www.scielo.org.ar/scielo.php?pid=S1853-99122019000200071&script=sci_arttext#redalyc_350560860001_ref12
https://www.scielo.org.ar/scielo.php?pid=S1853-99122019000200071&script=sci_arttext
https://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0185-19182005000100041
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Digital divide 

 

According to ECLAC (2020), the digital divide is “inequality in access to, use of and exploitation of 

information and communication technologies, which limits full participation in the information society”. 

Meanwhile, (Gómez, n.d.) states that the digital divide refers to the existing inequality in access to, use 

of and benefit from information and communication technologies, and that, far from being merely a 

technological problem, it constitutes a manifestation of the social, economic and educational inequalities 

affecting different sectors of the population. 

 

Whilst it is true that social media has become an essential tool for social interaction, global 

communication and the development of economic, educational and cultural activities—transforming the 

way people interact and share information in the digital age—a wide digital divide still persists, 

highlighting social inequalities. 

 

This divide manifests itself in three main dimensions: 

 

1. Access divide: This refers to the availability of devices and internet connectivity. Despite 

technological advances, significant differences persist between households depending on their 

socio-economic status, which limits the full digital participation of the most vulnerable groups. 

 

2. The usage divide refers to digital skills and the frequency or variety with which technology is 

used. People with lower levels of education or less digital training tend to limit their use to basic 

communication tasks, whilst more complex activities, such as online administrative procedures, 

reveal greater inequalities. 

 

3. The benefit gap focuses on the actual benefits people derive from using technology. Effective 

digital inclusion is not achieved solely through access or use, but through equitable opportunities 

to capitalise on its advantages. Factors such as education, gender and confidence in one’s own 

digital skills directly influence this level of inequality. 

 

Methodology 

 

This study was conducted using a descriptive quantitative approach to analyse the perceptions of the 

community in the municipality of Huixquilucan, State of Mexico, regarding the impact of social media 

on the promotion of fair trade. 

 

For data collection, a structured survey instrument was designed, comprising closed-ended 

questions, items measured using a Likert scale, and an open-ended question aimed at gathering qualitative 

information from participants. The survey was organised into thematic sections covering: awareness of 

the concept of fair trade; consumption of related products; use of social media; perceptions of its 

effectiveness as a promotional tool; identification of technological and digital barriers; and proposals to 

strengthen its dissemination. 

 

The Likert scale used consisted of five levels, where 1 corresponded to ‘Strongly disagree’ and 5 

to ‘Strongly agree’, enabling the measurement of the degree of agreement or disagreement with various 

statements relating to the subject under study. Furthermore, the reliability of the instrument was assessed 

using Cronbach’s alpha coefficient, yielding a value of 0.905, which indicates an excellent level of 

internal consistency. 

 

The instrument was administered using a mixed-methods approach (face-to-face and digital) to a 

sample of 74 participants from various communities within the municipality. The sample included 

consumers, producers, entrepreneurs and members of community organisations linked to or interested in 

fair trade, which provided a diverse and contextualised perspective. 

 

The methodological design adopted facilitated the collection of relevant information on the level 

of knowledge, patterns of social media use, technological accessibility, digital barriers and areas of 

opportunity for the promotion of fair trade. These data constitute a fundamental input for the analysis 

and interpretation of the results, as well as for the formulation of strategies aimed at strengthening the 

connection between producers and consumers through digital environments. 

https://eulacfoundation.org/system/files/digital_library/2023-07/s2200363_es-2_rutas_y_desafios_para_cerrar_las_brechas_de_genero_en_materia_de_habilidades_digitales.pdf
https://www.ferrerguardia.org/blog/articulos-8/la-brecha-digital-las-tres-dimensiones-de-las-desigualdades-sociodigitales-288
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Finally, it is important to note that, whilst the sample size does not allow for inferences that can 

be generalised to the entire population, its exploratory nature and the diversity of profiles included 

provide significant insights for understanding the phenomenon under study and generating proposals for 

improvement within the local context. 

 

Results 

 

With regard to the level of awareness of fair trade, the results show that 52.7 per cent of participants 

stated that they were familiar with the concept, whilst 25.7 per cent indicated they had some knowledge 

of it and 21.6 per cent stated they were unaware of it. This demonstrates that, whilst there is an acceptable 

level of familiarity, a significant proportion of the population still has limited knowledge (see Table 1). 

 

Box 1 

 

Table 1 

Level of awareness of the concept of fair trade amongst the surveyed population 

 
Question 1 Yes N0 Partially Total 

Are you familiar with the concept of fair trade? 52,7% 21,6% 25,7% 100% 

 
Source: Compiled by the author 

 

As regards fair trade products, natural foods were the most widely recognised (80 per cent), 

followed by clothing and textiles (53 per cent) and cosmetics (27 per cent). To a lesser extent, handicrafts 

(19 per cent) and other products such as personal care items, cleaning products and food in general (14 

per cent each) were identified. These results indicate that perceptions of fair trade are mainly concentrated 

on certain types of products, which limits the general understanding of the concept (see Table 2). 

 

Box 2 

 

Table 2 

Perceptions of fairtrade products within the community 

 
Natural 

foods 
Handicrafts Cosmetic 

products 
Clothing 

or textiles 
Intimate care 

products 
Food in 

general 
Cleaning 

products 

80% 19% 27% 53% 14% 14% 14% 

 
Source: Compiled by the author 

 

With regard to the use of social media, WhatsApp was identified as the most widely used platform 

(72 per cent), followed by Facebook (61 per cent), TikTok (42 per cent) and Instagram (34 per cent). 

Other platforms such as Telegram, YouTube and Mercado Libre are used less frequently (14% each), 

which helps to identify the main potential channels for promoting fair trade within the community (see 

Table 3). 

 

Box 3 

 

Table 3 

Frequency of social media use among the surveyed community  

 
Question 3 Facebook Instagram TikTok WhatsApp Telegrama YouTube Mercado 

libre 
Which social 

media platforms 

do you use most 

often? 

61% 34% 42% 72% 14% 14% 14% 

 
Source: Compiled by the author 
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Furthermore, the analysis of attitudes towards the promotion of fair trade, assessed using a Likert-

type scale, shows a favourable trend. Most participants fall into the ‘agree’ and ‘strongly agree’ 

categories, with predominant figures ranging from approximately 33 per cent to 41 per cent for ‘agree’, 

and up to 9 per cent for ‘strongly agree’ on some items. In contrast, the levels of disagreement show 

lower percentages, suggesting a positive perception of the use of social media as a promotional tool (see 

Table 4). 
 

Box 4 

 

Table 4 

Level of agreement among respondents regarding the promotion of fair trade on social media 
 

Question 4 5 6 7 8 9 10 11 12 

I completely disagree. 12.16 13.51 18.92 21.62 14.86 18.92 13.51 17.57 16.22 

To disagree 18.92 13.51 14.86 18.92 17.57 10.81 14.86 10.81 5.41 

Neither agree nor disagree 22,97 21.62 32.43 24.32 22,97 20.27 20.27 16.22 6,76 

Accept 39.19 44.59 29,73 31.08 36.49 39.19 41.89 36.49 37,84 

I couldn’t agree more 6,76 6,76 4.05 4.05 8.11 10.81 9.46 18.92 33,78 

 

Source: Compiled by the author 

 

Finally, with regard to recommendations for strengthening awareness of and support for fair trade, 

32 per cent of participants highlighted the need to increase publicity and outreach. Similarly, 14 per cent 

emphasised the importance of improving access to the internet and technology, whilst 13 per cent 

proposed promoting local consumption and organising fairs. Other suggestions included education and 

training (13 per cent), transparency and security (12 per cent), the development of official platforms and 

channels (9 per cent) and support for vulnerable communities (7 per cent) (see Table 5). 

 

Box 5  
 

Table 5 

Suggestions from respondents for promoting fair trade in their community 

 
Question 13 What would you recommend to encourage more people in your 

community to learn about and support fair trade? 
Thematic category   
Advertising and outreach 22 32 
Internet access and technology 10 14 
Local consumption and fairs 9 13 
Education and training 9 13 
Transparency and security 8 12 
Official platforms and channels 6 9 
Support for vulnerable communities 5 7 

 
Source: Compiled by the author 

 

Conclusions 

 

The findings of the research suggest that social media represents a strategic tool with great potential for 

promoting fair trade in local contexts such as Huixquilucan; however, its impact is limited by structural 

and educational factors. Whilst there is a favourable perception of their use, as well as the presence of 

widely used platforms such as WhatsApp and Facebook, significant barriers remain, such as low digital 

literacy, limited production of specialised content and connectivity gaps, particularly in rural areas. 

Furthermore, knowledge of fair trade is limited and focuses on certain products, which restricts its 

understanding as a comprehensive model of sustainable development. These findings partially confirm 

the proposed hypothesis and demonstrate that, whilst social media can contribute to the promotion of fair 

trade, its effectiveness depends on variables such as the level of knowledge, technological accessibility 

and the capacity of local stakeholders to take ownership of these tools. In this regard, the results are 

consistent with the Theory of Planned Behaviour and the Technology Acceptance Model, demonstrating 

that attitudes, perceptions and skills directly influence the adoption of responsible consumption practices 

and the meaningful use of digital technologies. 
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 In terms of improvement, key opportunities have been identified to strengthen the impact of social 

media in promoting fair trade: increasing outreach through more targeted and context-specific digital 

communication strategies; developing digital literacy programmes for producers and consumers; 

encouraging the creation of relevant content that highlights the principles and benefits of fair trade; 

improving access to technological infrastructure in areas with lower connectivity; and promoting 

coordination between local stakeholders, educational institutions and public organisations to consolidate 

collaborative networks. These actions would not only broaden the reach of information but would also 

encourage the adoption of responsible consumption practices, contributing to sustainable economic 

development and the reduction of inequalities in local contexts. 
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Abstract  

 

This research analyzes technological change management as a strategy to enhance competitiveness at the 

company Mantenimiento Industrial y Construcción Epóxica S.A. de C.V. during the year 2026. The study 

identifies the importance of technological innovation in administrative and operational processes as a 

key factor in strengthening productivity, reducing costs, and improving service quality in industrial sector 

companies. Through a mixed-methods approach and the application of a Likert-type questionnaire, the 

relationship between technology adoption and business competitiveness is evaluated. 
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Resumen 

 

La presente investigación analiza la gestión del cambio tecnológico como estrategia para mejorar la 

competitividad en la empresa Mantenimiento Industrial y Construcción Epóxica S.A. de C.V. durante el 

año 2026. El estudio identifica la importancia de la innovación tecnológica en los procesos 

administrativos y operativos como factor clave para fortalecer la productividad, reducir costos y mejorar 

la calidad del servicio en empresas del sector industrial. Mediante un enfoque mixto y la aplicación de 

un cuestionario tipo Likert, se evalúa la relación entre la adopción tecnológica y la competitividad 

empresarial. 
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Introduction 

 

Today, companies in the industrial sector face a highly dynamic and competitive environment, 

characterised by phenomena such as the globalisation of markets, process automation and rapid digital 

transformation. These factors have profoundly changed the way organisations operate, forcing them to 

adopt models that are more efficient, flexible and innovation-driven. Against this backdrop, the 

integration of technology has evolved from being a competitive advantage to becoming an indispensable 

strategic element that helps to improve productivity, reduce operating costs and enhance the quality of 

the services provided (Ministry of Economy, 2025). 

 

Furthermore, technological progress has driven the emergence of new business models and the 

digitalisation of administrative and operational processes, increasing the need for organisations to 

develop the capacity for continuous adaptation. From this perspective, business competitiveness does not 

depend solely on available resources, but also on companies’ ability to respond promptly to changes in 

the environment, integrate technological innovations and manage their internal processes efficiently 

(Porter, 1985). 
 

In this regard, the management of technological change plays a fundamental role, as it constitutes 

a structured process that enables organisations to implement new tools, methodologies and working 

systems, minimising resistance to change and maximising the benefits derived from innovation (Kotter, 

1996). Effective management of this process involves not only the adoption of technology, but also staff 

training, adapting the organisational culture and aligning institutional objectives with the new demands 

of the environment (Lewin, 1947). 
 

Similarly, digital transformation has placed greater demands on companies in the industrial sector, 

which must optimise their operations, improve their response times and offer higher-quality services to 

remain competitive. Various studies indicate that organisations that integrate technologies into their 

processes succeed in increasing their productivity and strengthening their market position (Rogers, 2003). 

 

In this context, the company Mantenimiento Industrial y Construcción Epóxica S.A. de C.V. 

operates in a highly competitive environment, where operational efficiency, service quality and the 

capacity for innovation are key factors for its survival and growth. It is therefore appropriate to analyse 

how the management of technological change can contribute to strengthening the company’s 

competitiveness, enabling it to optimise its internal processes, improve its organisational performance 

and generate sustainable competitive advantages within the industrial sector. 

 

General and specific objectives 

 

General objective 

 

− To analyse the management of technological change as a strategy for improving competitiveness 

at Mantenimiento Industrial y Construcción Epóxica S.A. de C.V. in the year 2026. 

 

Specific objectives: 

 

− To assess the level of technology adoption within the company. 

− To analyse the impact of technological change on operational efficiency. 

− To identify the relationship between technological innovation and business competitiveness. 

− To propose strategies for improving the management of technological change. 

 

Methodology 

 

This research was conducted using a mixed-methods approach, integrating quantitative and qualitative 

techniques with the aim of obtaining a comprehensive and detailed understanding of the phenomenon 

under study. It is classified as descriptive-correlational in nature, as it seeks to analyse the degree of 

association and relationship between the management of technological change and business 

competitiveness within the organisation under study. 

 

https://www.simonandschuster.com/books/Competitive-Advantage/Michael-E-Porter/9780684841465
https://books.google.com/books/about/Leading_Change.html?id=xpGX1EWL_EMC
https://books.google.com/books/about/Leading_Change.html?id=xpGX1EWL_EMC
https://doi.org/10.1177/001872674700100103
https://www.simonandschuster.com/books/Diffusion-of-Innovations-5th-Edition/Everett-M-Rogers/9780743222099
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The methodological design is non-experimental and cross-sectional. It is non-experimental 

because the variables were not deliberately manipulated, but were observed in their natural context within 

the company. It is cross-sectional because the data were collected at a single point in time, which allowed 

for an assessment of the organisation’s situation regarding its technological adoption process. 

 

The study population consisted of the administrative and operational staff of the company 

Mantenimiento Industrial y Construcción Epóxica S.A. de C.V., given that both groups are directly or 

indirectly involved in the implementation and use of technological tools. A non-probabilistic 

convenience sample was used, selecting those employees most closely involved with technological and 

administrative processes, which enabled the collection of relevant and contextualised information. 

 

A structured questionnaire using a Likert-type scale was administered to collect data; this 

measured staff perceptions regarding the management of technological change and its association with 

operational efficiency and business competitiveness. Furthermore, semi-structured interviews were 

conducted with key personnel to explore qualitative aspects in greater depth, such as organisational 

barriers, resistance to change, technological training and areas for improvement. 

 

Similarly, direct observation of operational and administrative processes was carried out to 

identify current practices relating to the use of technology. This triangulation of techniques strengthened 

the validity of the information obtained. 

 

Quantitative data analysis was carried out using descriptive statistics and correlation analysis, 

which enabled the identification of trends, frequencies and levels of association between the variables 

studied. Qualitative data, meanwhile, was examined using content analysis, identifying patterns, 

categories and relationships relevant to interpreting the organisational reality. 

 

Finally, based on the empirical results obtained, a strategic proposal was formulated aimed at 

strengthening the management of technological change within the company, taking into account 

structural, human and economic aspects to enhance its competitive performance. 

 

Description of the Data Collection Instrument 

 

For this research, a structured questionnaire based on the Likert scale was designed and administered; 

this is a psychometric instrument that measures the attitudes, perceptions and levels of agreement or 

disagreement of the study participants regarding a particular phenomenon. The questionnaire consisted 

of 10 items designed to operationalise the dimensions of the study variables: Management of 

technological change (Variable 1) and Business competitiveness (Variable 2). 

 

Each item offered closed-ended response options, enabling the quantification and statistical 

analysis of the data. A key aspect of this design was the alignment between theory and practice: for 

example, item 9 was directly linked to the Kaizen philosophy and continuous improvement, seeking to 

identify how technical training is associated with perceptions of competitiveness within the company 

Mantenimiento Industrial y Construcción Epóxica S.A. de C.V. In this way, the instrument enabled the 

collection of empirical evidence to analyse the degree of relationship between the variables examined 

within the organisational context under study. 

 

Box 1 

 

Table 1 

Study variables 

 
Variable Dimensions Indicators 

Managing technological change Technological innovation Use of digital tools  
Training Staff adaptation 

Business competitiveness Productivity Operational efficiency  
Quality Service improvements 

   
Source: Compiled by the authors 
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The full version of the questionnaire used can be found in the ‘Appendices’ section at the end of 

this document. 

 

Justification 

 

This research is justified by the growing need for companies in the industrial sector to strengthen their 

capacity for technological adaptation in an environment characterised by rapid digitalisation, process 

automation and constant competition. Today, the adoption of technology is no longer a secondary 

strategic option, but an essential element for business survival and sustainability. 

 

From a practical perspective, this study will describe the current situation of the company 

Mantenimiento Industrial y Construcción Epóxica S.A. de C.V. with regard to technology adoption, 

identifying the link between the areas of opportunity identified and the organisation’s competitiveness. 

Structured management of technological change is closely linked not only to the acquisition of digital 

tools, but also to the optimisation of internal processes, improved response times and the strengthening 

of administrative control. 

   

In economic terms, the adoption and proper management of technology are positively associated 

with reduced operating costs, better resource management, fewer errors and increased productivity. 

These factors are directly linked to business profitability and the ability to position the company within 

the industrial market, where efficiency and service quality are key differentiating factors. 

 

From an organisational perspective, the study is significant in analysing how resistance to change, 

staff adaptation and performance in the face of new technological tools manifest themselves collectively. 

Understanding the relationship between the human factor and innovation processes is fundamental to 

contextualising the organisational outcomes achieved. 

 

Academically, the research provides empirical evidence on the relationship and correlation 

between the management of technological change and business competitiveness, thereby strengthening 

the field of management studies within the framework of a non-experimental, descriptive-correlational 

design. Furthermore, it contributes to the analysis of how small and medium-sized industrial enterprises 

address the challenges of modernisation in regional contexts. 

 

In an economic environment where digital transformation is constantly advancing, the ability to 

adapt is closely linked to a firm’s ability to remain in the market. Consequently, this research is not only 

of immediate relevance to the company under study, but also serves as a reference for analysing how 

these variables relate in other organisations within the industrial sector facing similar processes. 

 

Objectives and impact 

 

− The aim is to contribute to the understanding and strengthening of business competitiveness 

through the analysis and characterisation of strategies based on the management of technological 

change. In this regard, the study seeks to diagnose and evaluate the relationship between 

technology adoption and the optimisation of the organisation’s operational processes, identifying 

the patterns associated with greater efficiency in the use of available resources. 

 

− Furthermore, the aim is to provide empirical evidence on how the incorporation of technological 

tools correlates with cost reduction, a decrease in errors and increased productivity. Similarly, the 

study seeks to have an impact on strengthening managerial decision-making by providing a 

reliable and timely assessment of the company’s current situation. 

 

− Finally, the study seeks to analyse the role of technological innovation as a variable linked to 

organisational growth, documenting how the company’s capacity to adapt relates to the demands 

of the environment and the development of competitive advantages within its sector. 
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Type of study 

 

This research is of an explanatory nature, as its purpose is to analyse the cause-and-effect relationship 

between the management of technological change and business competitiveness within the company 

Mantenimiento Industrial y Construcción Epóxica S.A. de C.V. 

 

According to Hernández Sampieri, Fernández Collado and Baptista (2014), explanatory studies 

do not merely describe phenomena, but seek to identify the causes behind them and the relationships 

between the variables under investigation. In this case, the research aims to determine whether the 

effective management of technological change influences the improvement of the company’s competitive 

performance. 

 

It is considered explanatory because it is not limited to describing the use of technology within 

the organisation, but seeks to explain how its strategic implementation can contribute to improving 

operational efficiency, reducing costs and strengthening competitive advantages. In this regard, the 

management of technological change is analysed as the independent variable and business 

competitiveness as the dependent variable. 

 

Furthermore, the study provides an understanding of the organisational and human factors 

involved in the process of technology adoption, thereby enhancing the interpretation of the phenomenon 

under investigation and providing insights for strategic decision-making. 

 

Why is it causal? 

 

This research is causal in nature, as its purpose is to analyse and explain the cause-and-effect relationship 

between the management of technological change—considered as the independent variable—and 

business competitiveness—understood as the dependent variable. In this regard, the aim is to determine 

the extent to which the appropriate implementation of technological tools and the effective management 

of the change process significantly influence the improvement of the company’s competitive 

performance. 

 

This approach allows us not only to describe the phenomenon, but also to identify the mechanisms 

through which technological adoption impacts variables such as operational efficiency, productivity and 

service quality. In line with the explanatory research approach, this type of study aims to establish causal 

relationships between variables in order to understand the reasons behind organisational phenomena 

(Hernández Sampieri et al., 2014). Therefore, the research aims to generate evidence supporting the direct 

influence of technological change management on business competitiveness within the context under 

analysis. 

 

Linkages with the social or private sector, as well as student engagement (OS) 

 

The research strengthens links with the social and private sectors as it is conducted within a real industrial 

company, enabling the analysis of theoretical knowledge in concrete organisational contexts and the 

diagnosis of specific issues related to the management of technological change. This interaction 

facilitates the development of strategic proposals aimed at analysing business competitiveness and its 

relationship with organisational performance. 

 

Furthermore, the study promoted student engagement by actively involving them in processes of 

analysis, diagnosis and evaluation within the company, enabling them to develop practical skills, critical 

thinking and professional competencies essential for their entry into the labour market. In this way, the 

link between academic training and the needs of the productive sector is strengthened, aligning students’ 

education with the challenges of organisational modernisation. 

 

State of the art 

 

The management of technological change has established itself as a fundamental strategic element for 

organisations seeking to adapt to dynamic and highly competitive environments. This process involves 

not only the incorporation of new technologies, but also the structural, cultural and operational 

transformation of companies, with the aim of improving their organisational performance.  

https://books.google.com/books?q=Hern%C3%A1ndez%2BSampieri%2BFern%C3%A1ndez%2BCollado%2BBaptista%2BMetodolog%C3%ADa%2Bde%2Bla%2Binvestigaci%C3%B3n%2B2014%2B6a%2Bedici%C3%B3n
https://books.google.com/books?q=Hern%C3%A1ndez%2BSampieri%2BFern%C3%A1ndez%2BCollado%2BBaptista%2BMetodolog%C3%ADa%2Bde%2Bla%2Binvestigaci%C3%B3n%2B2014%2B6a%2Bedici%C3%B3n
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According to John P. Kotter (1996), the effective implementation of change requires a systematic 

approach based on leadership, communication and the consolidation of new practices. Furthermore, Kurt 

Lewin (1947) proposes that any process of organisational change must unfold in three phases: unfreezing, 

change and refreezing, which highlights the importance of preparing the organisation before introducing 

technological innovations. 

 

From the perspective of innovation, technological change represents a key driver of economic 

and organisational development. Joseph Schumpeter (1934) points out that innovation is the central 

element driving new productive combinations, which are associated with competitive advantages and 

economic growth. Similarly, Peter F. Drucker (1985) emphasises that innovation should be regarded as 

a systematic discipline that enables organisations to capitalise on opportunities arising from changes in 

the environment. For his part, Everett M. Rogers (2003) explains that the adoption of innovations depends 

on factors such as relative advantage, compatibility, complexity and the scope for experimentation, which 

are key to understanding organisational behaviour in the face of new technologies. 

 

In the field of competitiveness, Michael E. Porter (1985) argues that organisations can achieve 

sustainable competitive advantages through cost optimisation, differentiation and strategic focus. In this 

regard, the incorporation of technology becomes a factor linked to the value chain, as it relates to 

operational efficiency and the generation of added value in products and services. Furthermore, authors 

such as Gary Hamel and C. K. Prahalad (1994) emphasise that a company’s core competencies, 

strengthened through innovation, are key to maintaining a competitive position in the market. 

 

In the current context, the implementation of digital tools, process automation and staff training 

represent fundamental strategies associated with internal coordination, the reduction of operational times 

and the optimisation of resources. Technological transformation within the industrial sector has created 

new demands on organisations, leading them to adopt more efficient processes and management systems 

geared towards continuous improvement. In this regard, the Ministry of Economy (2025) notes that 

companies which incorporate technology into their operations succeed in strengthening their productive 

capacity, improving resource management and responding more quickly to market needs. This 

demonstrates that technological modernisation is not only an operational tool but also a strategy linked 

to strengthening business competitiveness. 

 

The industrial sector in the State of Mexico has historically established itself as a strategic 

geographical and economic hub, positioning itself as the most significant industrial driver in the Mexican 

Republic. According to projections and data from the National Institute of Statistics and Geography 

(INEGI, 2025), manufacturing activity and the provision of industrial services in emerging development 

hubs—specifically in the Atlacomulco region—are fundamental components for the integration of the 

regional value chain. This area stands out for its logistical and operational connectivity, where the 

technical specialisation of local companies aligns with the levels of competitiveness demanded by global 

markets, underpinning the state’s socio-economic growth. 

 

In the Strategic Dimension of Industrial Maintenance, within the context of contemporary 

production, industrial maintenance has moved beyond its traditional reactive nature to evolve into a 

strategic asset management function. This discipline is not limited to the repair of technical faults, but is 

defined as a set of planned actions that ensure the constant availability of infrastructure and the 

operational safety of personnel. The adoption of advanced preventive maintenance systems and the 

integration of monitoring technologies are linked to a reduction in operating costs, mitigating the risk of 

disruptions to production processes and extending the service life of equipment and facilities. 

 

Within the framework of technical solutions provided by the organisation Mantenimiento 

Industrial y Construcción Epóxica S.A. de C.V., the use of state-of-the-art polymeric materials, such as 

epoxy resins, is a key factor in the preservation of manufacturing infrastructure. These engineering 

solutions stand out for their high chemical resistance, complete impermeability and exceptional 

mechanical durability. Today, epoxy flooring has established itself as the essential technical standard for 

industrial environments operating under strict hygiene regulations and facing conditions of extreme wear 

and tear, ensuring surfaces that are hygienic and structurally resilient to the demands of heavy industry. 
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Similarly, the National Institute of Statistics and Geography (INEGI, 2025) highlights that 

productivity in industrial companies is closely linked to the level of technological advancement in their 

administrative and operational processes. Businesses that implement digital tools demonstrate higher 

levels of efficiency and are better placed to compete in dynamic markets. This is particularly relevant for 

companies providing specialised industrial services, where responsiveness and operational quality are 

key factors in retaining customers and strengthening their market position. 

 

Furthermore, the Bank of Mexico (2025) notes that investment in technological innovation is 

positively correlated with regional competitiveness, helping to reduce costs, increase productivity and 

enhance the capacity to adapt to economic and productive changes. This implies that companies which 

strengthen their technological processes not only improve their internal efficiency but also their ability 

to develop competitive advantages within their sector. 

 

In the field of digital transformation, George Westerman, Didier Bonnet and Andrew McAfee 

(2014) point out that the integration of digital technologies across organisational areas is linked to the 

redefinition of business models, organisational culture and internal processes, making it a key element 

for competitiveness in the digital age. 

 

Furthermore, productivity and operational efficiency are fundamental indicators of organisational 

performance. In sectors such as industrial maintenance, the incorporation of technology enables the 

analysis of operational reliability, cost reduction and process optimisation. According to Terry Wireman 

(2005), the implementation of technology-supported maintenance systems is associated with a reduction 

in faults and an increase in efficiency. Similarly, in the field of epoxy construction, Charles A. May and 

Yoshio Tanaka (2004) highlight that the use of advanced materials is linked to durability and resistance 

in industrial environments. 

 

For the company Mantenimiento Industrial y Construcción Epóxica S.A. de C.V., the 

incorporation of technology in areas such as operational planning, resource management and service 

monitoring represents a strategic opportunity to assess and evaluate its organisational performance. The 

adoption of digital tools is associated with optimising response times, strengthening internal coordination 

and improving service quality – factors that are directly linked to the company’s competitiveness. 

Consequently, the management of technological change is a key element in analysing organisational 

modernisation within a competitive industrial environment. 

 

Taken together, the reviewed literature establishes that the management of technological change, 

innovation, digital transformation and business competitiveness are closely interrelated. The proper 

implementation of technological strategies, accompanied by effective organisational management, 

enables companies to assess their performance, adapt to changes in the environment and sustain 

competitive advantages. 

 

In line with the state of the art outlined above, the following section presents the fundamental 

concepts that provide the theoretical basis for this research, which help to understand the relationship 

between the management of technological change and business competitiveness in the industrial sector. 

 

Change management is defined as a structured process aimed at preparing, supporting and 

facilitating the transition of individuals, teams and organisations towards new ways of working, with the 

aim of mitigating resistance and promoting the benefits derived from organisational transformation. In 

this regard, John P. Kotter (1996) states that change must be implemented through strategic stages that 

include effective leadership, clear communication and the embedding of new practices within the 

organisation. Complementarily, Kurt Lewin (1947) proposes a three-phase model — unfreezing, change 

and refreezing — which explains that any transformation requires prior preparation, structured 

implementation and subsequent stabilisation. 

 

In the industrial sector, the management of technological change involves the adoption of digital 

tools, the training of staff and the adaptation of organisational culture – all essential elements for 

achieving an effective and sustainable transition. 
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For its part, technological change refers to the introduction of technical or digital innovations that 

alter the way in which an organisation produces goods or provides services. According to Everett M. 

Rogers (2003), the adoption of innovations is influenced by factors such as relative advantage, 

compatibility, complexity and the possibility of experimentation, which are key to understanding the 

process of technological incorporation within organisations. From an economic perspective, Joseph 

Schumpeter (1934) argues that technological change is a component of economic development, as it is 

associated with new productive combinations that underpin business competitiveness. 

 

Technological innovation is understood as the application of technical knowledge to generate 

significant improvements in products, services or organisational processes. According to Peter F. Drucker 

(1985), innovation enables organisations to capitalise on opportunities arising from change, thereby 

creating value and differentiation in the market. In the industrial sector, technological innovation is 

associated with optimising lead times, reducing operational errors and improving the utilisation of 

resources, thereby strengthening organisational performance. 

 

Business competitiveness is defined as an organisation’s ability to maintain and develop 

advantages over its competitors in the market. Michael E. Porter (1985) points out that these advantages 

can be achieved through strategies such as cost leadership, differentiation and strategic focus. In this 

context, technology plays a role within the value chain, relating to process optimisation, operational 

efficiency and the added value of the products or services offered. 

 

A firm is defined as a complex, systemic organisation of an economic and social nature, which 

integrates capital, human talent and advanced technological resources to create value. According to the 

theory of dynamic capabilities (Teece, 2020), the modern firm seeks profitability and resilience through 

constant adaptation to market demands. 

 

Classification of Enterprises in the Mexican Context: in accordance with the guidelines of the 

Ministry of Economy (2025) and the USMCA framework, organisations in Mexico are categorised 

according to their economic impact and operational capacity (micro, small, medium and large). 

Mantenimiento Industrial y Construcción Epóxica S.A. de C.V. is classified as an economic unit in the 

secondary (industrial) sector, specialising in high-precision technical services. Its importance lies in its 

role as a provider of critical infrastructure in the industrial zone of Atlacomulco, State of Mexico, 

contributing to the strengthening of regional supply chains. 

 

Study (Descriptive-Correlational Research): in contemporary academic discourse, a study is 

defined as a process of methodical inquiry and systematic analysis aimed at examining the association 

between variables within an organisational phenomenon. In line with the methodological specifications 

and the non-experimental, cross-sectional nature of the research,  this study adopts a descriptive- 

correlational approach to analyse how the variable ‘Technological Change Management’ relates 

to ‘Business Competitiveness’. It is based on the collection of empirical data and the use of statistical 

tools to transform the information into diagnoses and strategic solutions applicable to the construction 

and industrial maintenance sector. 

 

Strategic Maintenance Management: maintenance has evolved from a reactive function to become 

a critical asset for the organisation. The implementation of preventive and predictive strategies supported 

by data analysis can improve maintenance planning, reduce disruptions and support operational 

continuity. 

 

Industrial maintenance comprises the set of technical activities aimed at keeping equipment and 

facilities in optimal operating condition, thereby ensuring operational continuity. According to Terry 

Wireman (2005), efficient maintenance is linked to cost reduction, fault prevention and the reliability of 

production systems. The incorporation of digital tools in this area facilitates the implementation of 

preventive and predictive maintenance, which helps to minimise disruptions and enhance operational 

performance. 

 

 

 

 

 

https://books.google.com/books/about/The_Theory_of_Economic_Development.html?hl=en&amp;id=PrnMzAEACAAJ
https://books.google.com/books/about/The_Theory_of_Economic_Development.html?hl=en&amp;id=PrnMzAEACAAJ
https://books.google.com/books/about/Innovation_and_Entrepreneurship.html?id=y8VjugEACAAJ
https://books.google.com/books/about/Innovation_and_Entrepreneurship.html?id=y8VjugEACAAJ
https://www.simonandschuster.com/books/Competitive-Advantage/Michael-E-Porter/9780684841465
https://doi.org/10.1561/111.00000010
https://doi.org/10.1561/111.00000010
https://www.gob.mx/se
https://books.google.com/books/about/Developing_Performance_Indicators_for_Ma.html?id=eBNUAAAAMAAJ
https://books.google.com/books/about/Developing_Performance_Indicators_for_Ma.html?id=eBNUAAAAMAAJ


69 

 

 

On the other hand, epoxy coating refers to the application of industrial coatings made from epoxy 

resins, which are characterised by their high chemical and mechanical resistance. Charles A. May and  

Yoshio Tanaka (2004) point out that these materials offer durability and protection in demanding 

industrial environments, providing an efficient solution for the preservation of surfaces and structures. 

Finally, digital transformation involves the strategic integration of digital technologies across all areas 

of an organisation, alongside changes to its structure, culture and business model. According to George  

Westerman, Didier Bonnet and Andrew McAfee (2014), this process relates to the way in which 

companies create value and adapt to the demands of the competitive environment. 

 

Taken together, the concepts of change management, technological change, technological 

innovation, digital transformation and business competitiveness are closely interrelated. Effective 

management of technological change ensures that the adoption of innovations leads to operational 

improvements, optimisation of resources and enhanced organisational performance, which in turn is 

linked to the level of business competitiveness within the industrial sector. 

 

Results 

 

The results derived from administering the structured questionnaire to the administrative and operational 

staff of Mantenimiento Industrial y Construcción Epóxica S.A. de C.V. made it possible to characterise 

the organisation’s current situation and assess the relationship between the variables under study. In the 

descriptive analysis relating to Technological Change Management, a predominantly favourable trend 

was identified amongst staff, highlighting the team’s willingness to adopt innovations and their view of 

technical training as a facilitator for the use of new tools. Similarly, the role of leadership and internal 

communication was highlighted as key factors in supporting the digital transition and mitigating 

resistance to change within the organisational culture. 

 

With regard to the Business Competitiveness variable, the responses reflected a positive 

perception linked to operational performance and service quality. Staff indicated that the incorporation 

of digital tools and the optimisation of processes are directly related to reduced response times and better 

utilisation of resources in industrial maintenance and epoxy construction activities. Furthermore, the 

assessment of the item focusing on the Kaizen philosophy and continuous improvement showed that the 

systematic application of quality standards and the ongoing training of staff are strongly associated with 

productivity and the consolidation of the company’s position within the regional industrial sector. 

 

When analysing the relationship between the two variables using the correlation test for ordinal 

data, the findings confirmed the existence of a positive and statistically significant association between 

Technological Change Management and Business Competitiveness. This empirical evidence 

demonstrates that higher levels of structuring, training and management in technological processes are 

accompanied by higher perceptions of operational efficiency and customer satisfaction, providing 

descriptive support for the theoretical framework within a strictly non-experimental, cross-sectional 

design. 

 

Conclusion 

 

The research carried out at Mantenimiento Industrial y Construcción Epóxica S.A. de C.V. established 

that the management of technological change is closely associated with the strengthening of business 

competitiveness in the industrial sector. Through the analysis of empirical data, it was shown that an 

appropriate framework for the adoption of technological tools, combined with continuous training and 

organisational leadership, is positively correlated with the optimisation of internal processes, increased 

productivity and the perception of quality in maintenance services and the application of epoxy coatings. 

In this regard, technological modernisation is established as a strategic factor linked to operational 

efficiency and the organisation’s ability to adapt within a dynamic and demanding industrial 

environment. The findings confirm that a comprehensive approach to both the human and technical 

aspects of technological change is accompanied by improved organisational performance, providing a 

clear assessment on which to base future strategies for continuous improvement and to underpin the 

company’s continued competitiveness in its regional market. 
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Abstract 

 
This study analyzes the importance of sustainable finance for optimizing economic and financial operations 

in the manufacturing industry of the municipality of Atlacomulco in the year 2026. The research stems from 

the need to evaluate how companies meet the demand for goods and services, in light of the importance of 

sustainable finance. Methodologically a quantitative approach with a descriptive focus was used through the 

administration of a structured survey to a representative sample of manufacturing companies.  Manufacturing 

companies are entities established to meet the needs of the population in the municipality of Atlacomulco and 

to improve their economic operations. Give the social conditions under which they operate, material resources 

are fundamental components of manufacturing companies; it is evident that everything involved is a financial 

element, making it a strategic pillar. Throughout life, decisions must be made; some are usually simple, but 

other involve quite sophisticated mental processes.    

 
Importance of sustainable finance to improve economic and financial operations in a  

manufacturing company in Atlacomulco in the year 2026 

     

Objetives  Methodology  Contributiosn 
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Resumen 

 
Analiza la importancia de las finanzas sustentables y sostenibles para la optimización de las operaciones 

económicas-financieras en la industria manufacturera del municipio de Atlacomulco, durante el año 2026. La 

investigación surge por la necesidad de evaluar como las empresas satisfacen la demanda de bienes y 

servicios, de acuerdo a la importancia de las finanzas sustentables y sostenibles. Metodológicamente, se 

utilizó un enfoque cuantitativo con enfoque descriptivo, mediante la aplicación de una encuesta estructurada 

a una muestra representativa de la empresa manufacturera. Las empresas manufactureras son una entidad que 

se constituyen con el fin de satisfacer las necesidades en la población, del municipio de Atlacomulco, para la 

mejora de sus operaciones económicas, de acuerdo a las condiciones sociales que se encuentran los recursos 

materiales son piezas fundamentales para conformar la empresa manufacturera, es evidente que todo lo 

involucrado es un elemento financiero, convirtiéndose en un pilar estratégico. En el transcurso de la vida se 

presentan decisiones que deben tomarse, algunas suelen ser simples, pero hay otras que implican procesos 

mentales bastantes sofisticados. 

 
Importancia de las finanzas sustentables y sostenibles para mejorar la operación  

económico-financieras en una empresa manufacturera de Atlacomulco en el año 2026 

     

Objetivos  Methodologia  Contribución 
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Introduction 

 

Manufacturing companies are organizations engaged in the processing of materials that are in high 

demand in the market. Consequently, it is necessary to ensure that financial strategies address the need 

to manage investor risks, meeting current needs without compromising the capacity of future 

manufacturing companies, by analyzing sustainable finance to transform the operating model toward 

high performance, reducing risks, ensuring profitability, and improving competitiveness. Recognizing 

the importance of sustainable finance as a vital pillar for the future, this research aligns with “SDG 9: 

Industry, Innovation, and Infrastructure,” aiming to employ a model that optimizes resource use and 

highlights business innovation as a driver of sustainability and economic growth. The expansion of 

manufacturing companies means an improvement in the standard of living for the majority of the 

population; the environment will also benefit from the implementation of sustainable practices. (ONU 

2026). 

 

Creativity, knowledge, technology, and the financial resources of society as a whole are necessary 

to achieve the SDGs in all contexts, addressing the need to ensure sustainable production methods. To 

succeed, it will be necessary to maximize the use of resources, taking into account the life cycle of 

economic and financial activities, and effectively adhering to environmental agreements as outlined in 

“SDG 12: Responsible Consumption and Production.” 

 

Innovative and design-driven solutions facilitate and inspire companies to adopt more sustainable 

lifestyles, thereby reducing their impact and improving their well-being, and encouraging companies—

especially large corporations and transnational companies—to adopt sustainable practices and 

incorporate sustainability information into their reporting cycles. (ONU 2026). 

 

General and specific objectives 

 

General Objective 

 

To analyze the importance of sustainable finance in improving the economic and financial operations of 

a manufacturing company in Atlacomulco by the year 2026. 

 

Specific Objectives 

 

− Analyze the sustainable financial impact of a company in the manufacturing sector. 

− Evaluate improvements in operational efficiency and productivity among companies in the 

manufacturing sector in Atlacomulco through the use of sustainable technologies. 

− Propose strategies to improve companies’ operational processes in order to enhance their 

economic performance and social responsibility within the framework of sustainability. 

 

Type of study 

 

This is a field study with a quantitative approach and a descriptive scope. Data collection will take place 

during a single period in 2026 through the administration of a representative survey designed to measure 

theoretical knowledge of sustainable and sustainable finance in the manufacturing sector. 

 

Why is this research relevant? 

 

The primary purpose is to evaluate and substantiate how the integration of sustainable finance optimizes 

the efficiency of economic and financial operations at the manufacturing company in Atlacomulco, while 

assessing how to address the operational stability of these companies. 

 

Justification 

 

This research is justified by the urgent need to understand the importance of sustainable finance, with the 

aim of helping to improve economic and financial operations in a manufacturing company in regional 

areas such as the municipality of Atlacomulco. It has become a key element not only for the economic 

development of these companies but also for the survival and cohesion of the societies in which they 

operate. 

https://www.un.org/sustainabledevelopment/es/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/es/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/es/sustainable-development-goals/
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From a theoretical perspective, this study examines the relationship between finance and its 

impact on the operations of a manufacturing company—not merely as a social responsibility strategy, 

but as an operational and financial necessity to ensure competitiveness, efficiency, and long-term 

survival. 

 

In this study, we will focus on manufacturing companies located in a municipality that represents 

various regions of the country with similar characteristics. The aim is to highlight their importance for 

the success and sustainability of any organization, particularly in light of growth prospects and plans for 

the coming years. 

 

The importance of this research lies not only in sustainable finance but also in analyzing the 

impact on competitiveness within manufacturing companies, through actions and decisions that support 

the long-term economic development of a company or a country, while simultaneously protecting 

environmental, social, and cultural elements. 

 

Goals and impact 

 

Our aim is to encourage business leaders to adopt financial leadership from a technical perspective to 

determine the strategic direction of the business, including acquisitions and mergers, financing, capital 

markets, and long-term strategies—all of which are vital areas for the organization’s future performance. 

 

Methodology 

 

It is proposed that the importance of sustainable finance in enhancing competitiveness in the current 

environment—specifically within a manufacturing company in Atlacomulco in the year 2026—will have 

a positive impact by facilitating access to preferential financing, fostering more resilient and competitive 

practices, and balancing economic and financial operations. 

 

The impact of finance on manufacturing companies is critical and strategic, as it enables the 

optimization of production and the control of operating costs. Recognizing this, economic sectors have 

made sustainable finance one of the key factors in ensuring a company’s survival. This type of training 

significantly reduces costs, and thanks to these programs, it is possible to provide safe environments, 

cost-effective services, and precise processes—thereby preventing losses and assessing potential 

accidents that could occur in real-world settings without posing risks to others. 

 

Smart manufacturing represents the future of production systems; it is a technological trend that 

is transforming lean manufacturing plants into smart factories. Furthermore, this approach to business 

modernization helps companies adapt to new market demands, positioning them as leaders in 

sustainability and social responsibility—essential characteristics in today’s business environment. 

 

On the other hand, research on the importance of sustainable finance in manufacturing companies 

is critical, as the sector faces the dual challenge of streamlining financial operations. However, it is 

hypothesized that, over time, these barriers can be overcome through appropriate strategies. 

 

In summary, it is argued that the importance of sustainable finance in manufacturing companies 

in Atlacomulco is not only a driver of economic growth and improved competitiveness but also 

constitutes a crucial step toward the sector’s sustainability, ensuring the companies’ longevity and 

viability. 

 

Collaboration with the social or private sector, as well as student engagement 

 

Collaboration with the social sector is based on survival and growth, transforming into a more efficient, 

ethical, and profitable model. As a result, manufacturing companies gain insights and innovative 

solutions to all financial and environmental challenges, while students apply theory in a real-world 

setting, increasing their employment opportunities and becoming involved for the first time in the types 

of decisions made in the business world. 
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State of the art 

 

The study and management of achieving the efficient use of economic resources over the long term have 

strengthened the structure of corporate decision-making. Accordingly, there are many general definitions 

of finance and technical guidelines for acquiring knowledge, analyzing phenomena, and drawing 

conclusions based on a method. The traditional view, focused on short-term profit maximization, has 

been replaced by a paradigm in which social, governmental, and environmental performance directly 

underpin financial viability. 

 

Finance: the study and management of obtaining resources, their allocation, and efficient use 
over time, encompassing financial decision-making in businesses and households, while 
considering risk, profitability, and investment (Gitman, L. J., & Zutter, C. J. 2012). For most people, 

it is perceived as something complex and inaccessible, handled only by national and international 
institutions. 

 

Expectations regarding improvement, growth, investment, savings, and financial solvency are 

topics addressed on a daily basis through the activities and agreements carried out to ensure that resources 

are used in financial operations.  

 

While the sustainability paradigm focuses on ecological conservation and the rational use of 

resources to meet needs without harming future generations, sustainability adopts a long-term approach. 

Within the financial sphere, sustainable finance encompasses risk and financing criteria. 

 

These mechanisms enable the financial sector to provide support by guaranteeing returns, while 

addressing various challenges to make fundamental decisions using resilient strategies. The integration 

of sustainable finance transforms the financial structure of manufacturing companies, adhering to three 

operational mechanisms. 

 

− Economics: This is the social science that studies how economic agents use scarce resources to 

produce goods and services, and how these are distributed among different individuals and groups 

in society. Through the knowledge of this discipline, we gain insight into how economic policies 

affect the population, using methods of observation and measurement. (Samuel 2006). 

 

− Ministry of Economy: Responsible for promoting the country’s economic development, it fosters 

the competitiveness and productivity of the national economy. 

 

− Mexico: The Mexican economy is traditionally divided into three sectors: primary (agriculture 

and livestock), secondary (industry), and tertiary (services). The primary sector includes 

agriculture, livestock, fishing, and forestry; the secondary sector comprises mining, construction, 

manufacturing, and energy; and the tertiary sector encompasses commerce, transportation, 

communications, and financial, educational, and health services. 

 

It is worth noting that the operating environment for manufacturing companies in Mexico is 

governed by regulatory requirements; the Ministry of Finance and Public Credit serves as the official 

standard, designed to classify economic activities based on their environmental and social impacts, 

thereby enabling manufacturing companies to obtain certification to access financing. 

 

Given this integrated approach, it will be possible to analyze the classification of companies 

according to their social, environmental, and financial contexts, as discussed below, based on the activity 

carried out by the company: 

 

− Industrial: production of goods through processing and extraction of raw materials. These are 

further classified into manufacturing and extractive industries. 

− Commercial: These are intermediary companies between the producer and the consumer, whose 

function is the purchase and sale of finished products; wholesalers, retailers, and commission 

agents. 

− Services: These companies provide services to the community, whether public or private. 

 

https://gc.scalahed.com/recursos/files/r161r/w24802w/Principios_de_administracion_financiera_12Ed_Gitman.pdf
https://ru.iiec.unam.mx/2462/1/FundamentosDeEconomiaSecuenciaCorrecta.pdf
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Within the secondary sector, industrial manufacturing companies—which transform raw 

materials into processed goods—currently face an operational environment that extends beyond the 

financial realm. The pursuit of competitiveness does not depend on reducing direct costs, but rather on 

the organizational capacity to adapt to the socio-environmental demands of the geographic area. When 

competitiveness exists, it paves the way for growth, the launch of new products or services, and the 

strengthening of the socioeconomic sector. 

 

In the realm of financial operations—understood as the set of strategic decisions related to the 

analysis and assessment of risks—it is important to note that sustainable criteria directly alter a 

company’s cost structure. These operations include financial planning, cash management, investment 

analysis, and risk management. 

 

This provides guidance for the development of financial plans and policies, ensuring long-term 

profitability and the sustainable success of any organization. 

 

The implementation of sustainable finance requires a study of the local environment. The 

municipality of Atlacomulco (derived from the Mazahua word “Ámbaro” and the Nahuatl word 

“Atacomulli,” meaning “at the wells”), located in the northern industrial corridor of the State of Mexico, 

involves dynamic operations. The restructuring of the Atlacomulco Industrial Zone aims to position the 

municipality as a strategic manufacturing hub to maintain its integration into export markets. 

 

It is believed that certain productive factors come into play, forming a structure that helps 

coordinate and direct activities to achieve financial results. Manufacturing companies face rising costs 

for supplies and industrial rates. The scarcity and rising costs of critical inputs in the region pose risks 

that threaten the profitability and competitiveness of businesses. 

 

Although there is a wealth of data and information on the positive impact of sustainable finance 

on corporations, there is a lack of knowledge regarding manufacturing companies located in Atlacomulco 

and how they incorporate financial instruments to optimize their operating costs and use inputs 

efficiently. Seeking to fill this knowledge gap, providing field evidence of the link between 

environmental sustainability and sound financial management can transform operational vulnerability 

into a sustainable competitive advantage. 

 

Survey 

 

https://docs.google.com/forms/d/e/1FAIpQLSfvuvJFfy7YqEhASYs9xODive0uR4gPoeOSDjDDqONB

UPKiVg/viewform?usp=header 

 

Results 

 

The survey was designed to gather information on the sustainable financial impact generated by 

manufacturing companies in the municipality of Atlacomulco during the year 2026. To define the scope 

of the study, a representative sample equivalent to the total number of workers was surveyed. The 

selection sought to proportionally reflect the diversity in economic and financial metrics, ensuring that 

the opinions gathered support the objectives outlined in the conclusions. 

 

The following data, obtained from each question, are presented: 

 

1. The results show that two-thirds of respondents (66.7%) view finance from an instrumental 

perspective, focused on the management and evaluation of investment activities involving both 

real and financial assets. In contrast, 33.3% accept the comprehensive definition proposed by 

Gitman & Zutter, which frames finance as the management of money by individuals under 

conditions of risk. From this perspective, both positions are complementary; that is, one 

establishes an analytical framework, and the other describes its mechanism of execution.   
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Box 1 

 

 
 

Figure 1 

Definition of finance 

 

2. 90.9 per cent of those surveyed say that the company is based in the municipality of Atlacomulco, 

whilst 9.1 per cent say it is not based in the municipality. 

 

Box 2 

 

 
 

 

Figure 2 

Manufacturing sector and location Atlacomulco 

 

3. Recognising the diversity of manufactured products is essential for formulating sustainable 

finance strategies, given that investment and efficiency requirements vary significantly. 75.8 per 

cent are involved in the manufacture of hoses, 12.1 per cent in the manufacture of metals, 9.1 per 

cent in plastics and 3 per cent in cardboard.  Clearly, the company is involved in the manufacture 

of hoses, reflecting a high concentration of activity in a specific sector within the industrial 

landscape of this region. 
 

Box 3 

 

 
 

 

Figure 3 

Production profile of companies in the manufacturing sector 
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4. Taken together, the measures implemented confirm that operational sustainability is seen as a 

driver of financial and competitive efficiency. 84 per cent of companies have implemented 

sustainable and financial measures, projecting an ethical and responsible image. Meanwhile, 9.1 

per cent have not implemented such measures, citing financial barriers such as working capital 

or a lack of financial incentives. Finally, 6.2 per cent are in the process of implementing 

sustainable measures to improve their operations. 

 

Box 4 
 

 
 

Figure 4 

Implementation of sustainable practices for operational and financial 

optimization 

 

5. Manufacturing companies in industrial estates are not mere partners; they form part of global and 

regional supply chains that demand environmental standards. As a result, sustainability is no 

longer optional but has become a prerequisite for survival. The 100% figure represents not only 

environmental awareness but also the direct link between sustainability and finance, which is vital 

to the future of the company itself.  
 

Box 5 

 

 
 

Figure 5 

Level of importance assigned to sustainability in manufacturing operations 

 

6. Three-quarters of respondents (75.8 per cent) perceive the economic impact in terms of cost 

reductions resulting from the implementation of sustainable measures. It is noted that 

sustainability in the manufacturing industry is realised as a short-term financial strategy. 

However, the increase in productivity accounts for 15.2 per cent, where more in-depth processes 

are required; whilst 3 per cent cited improvements in customer service, and 6.1 per cent observed 

no impact. 

 

Box 6 

 

 
 

Figure 6 

Assessment of the economic impact of sustainable measures 
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7. An analysis of the sustainable financial aspects applicable to the company reveals a trend divided 

into two main approaches: waste management and energy and technological efficiency. General 

recycling (45.5%) and water recycling (6.2%) represent low-cost financial measures that optimize 

operating expenses. However, the combined total of the proposed production line modernization 

(18.2%), energy savings (18.2%), digitization (9.1%), and production technology (3%) 

constitutes the core of sustainable transformation for the company. To this end, budget allocation 

should not be limited to the most frequently selected option. Instead, a phased implementation 

plan is proposed, in which the savings generated by recycling and energy-efficiency practices 

serve as sources of funding for production processes. 
 

Box 7 

 

 
 

Figure 7 

Sustainable financial strategies with implementation potential 

 

8. The main obstacle to the implementation of financial operations is a lack of understanding of the 

financial impact resulting from a failure to apply sustainability principles, accounting for 37.5 per 

cent. Meanwhile, 25 per cent is attributed to resistance to change, 31.3 per cent to a lack of 

financial resources, and a shortage of trained staff accounts for 6.2 per cent. 
 

Box 8 

 

 
 

Figure 8 

Identifying obstacles to the implementation of financial sustainability 

 

9. 75.8% believe that training in finance will offer more opportunities for their business growth, 

taking precedence over the focus on sustainability. They see this as an opportunity to acquire the 

technical skills needed to develop investment projects addressing financial challenges. 

Meanwhile, 24.2% agree with the possibility of such training, representing those units where 

sustainability takes a back seat, requiring external incentives. 
 

Box 9 

 

 
 

Figure 9 

Strategic assessment of sustainable finance education as a source of 

opportunities 
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10. The industrial and manufacturing sectors are facing pressure from suppliers and environmental 

regulations; 93.9 per cent are willing to implement sustainable measures to achieve a financial 

benefit, adapting their strategies and recognising that without sustainable measures, long-term 

financial viability is at risk.  Some 6.1 per cent may be considering such measures, whilst 

maintaining a cautious stance to ensure a return on investment. They are taking a financially 

cautious approach within the manufacturing sector. 
 

Box 10 

 

 
 

Figure 10 

Willingness to adopt sustainable measures aimed at economic benefit 

 

Conclusion 

 

The integration of sustainable finance into Atlacomulco’s manufacturing sector is no longer optional but 

has become a strategic plan as a financial element. Thus, meeting the needs of the population will not 

mean compromising profitability; on the contrary, it seeks to strengthen the financial structure through 

proper capital management. 

 

At its core, this approach involves transforming raw materials into products needed by the 

municipality of Atlacomulco, emphasizing that sustainable finance serves as the bridge between social 

and economic responsibility. 

 

Incorporating sustainability criteria into financial decision-making ensures long-term operational 

resilience through the implementation of environmental, social, and governance (ESG) indicators, as well 

as ongoing staff training.  
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Abstract 
 

The management of end-of-life tires (NFU) represents a critical public health and environmental challenge in Mexico due to 

their slow degradation. The objective of this research is to analyze the disposal practices of NFU and identify the operational 

barriers that prevent its integration into a formal recycling system.  A qualitative-descriptive study was carried out through 

semi-structured interviews with 15 managers of tire and saddlery centers in Valle de Bravo. An average flow of 20 to 50 tires 

per week was identified. Informal practices such as delivery to the user, abandonment on public roads or artisanal reuse 

predominate. The main barriers identified are the high cost of disposal, transportation expenditure and space saturation. The 

findings underscore the need to establish a collection center and subsidized collection routes in Valle de Bravo. This would 

allow a transition from management by saturation to a circular economy model. 
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This research aims to analyze the 

disposal practices of NFU and 

identify the operational barriers 

that prevent its integration into a 

formal recycling system.     

To carry out this research, a 

qualitative-descriptive study 

was carried out through semi-

structured interviews with 15 

managers of tire and saddlery 

centers in Valle de Bravo.  
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need to establish a collection 
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Resumen 
 

El manejo de neumáticos fuera de uso (NFU) representa un desafío crítico de salud pública y ambiental en México debido a 

su lenta degradación. El objetivo de esta investigación es analizar las prácticas de disposición de NFU e identificar las barreras 

operativas que impiden su integración a un sistema de reciclaje formal.  Se realizó un estudio cualitativo-descriptivo mediante 

entrevistas semiestructuradas a 15 encargados de centros llanteros y talacheras en Valle de Bravo. Se identificó un flujo 

promedio de 20 a 50 neumáticos semanales. Predominan prácticas informales como la entrega al usuario, abandono en la vía 

pública o reúso artesanal. Las principales barreras identificadas son el alto costo de disposición, gasto en transporte y 

saturación de espacio. Los hallazgos subrayan la necesidad de establecer un centro de acopio y rutas de recolección 

subsidiadas en Valle de Bravo. Esto permitiría transitar de una gestión por saturación hacia un modelo de economía circular. 
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Introduction 

 

Globally, the generation of End-of-Life Tires (ELT) has become one of the most persistent challenges 

for municipal solid waste management. 

 

The General Law for the Prevention and Integral Management of Waste (LGPGIR, by its Spanish 

acronym) defines Special Handling Waste (RME) as “those generated in productive processes, which do 

not meet the characteristics to be considered as hazardous or as municipal solid waste, or that are 

produced by large generators of municipal solid waste.” Among which are batteries, tires or rims, 

appliances, electronics, and used tires, to mention the most common. (Piña, 2022, p. 7). 

 

The management of ELTs is one of the most pressing environmental challenges of modern 

society. Their composition, which is highly resistant to degradation, along with the massive annual 

volume generated globally, causes a severe issue of uncontrolled accumulation. 

 

Despite being a polluting waste material, ELTs are a significant source of valuable materials, such 

as rubber and carbon black (CB). 

 

CB is an amorphous carbonaceous material produced by the incomplete combustion of 

petroleum-derived hydrocarbons. Due to its reinforcing characteristics, the production of this material is 

mainly intended for tire manufacturing; therefore, it is reasonable to focus attention on its recovery once 

tires have reached the end of their useful life. 

 

“Each category of tire is composed of a clever mixture of rubber, reinforcing fillers, plasticizers, 

and other chemical substances”. (Auigi, 2020). 

 

Therefore, the problem lies not in their lack of value, but in the low rate of effective recovery and 

in the logistical and management deficiencies preventing the reincorporation of these materials into the 

productive chain. 

 

“Reducing the environmental impact of waste—which, in the case of tires, is also long-lasting—

is essential to fight climate change and enjoy a cleaner natural environment. Promoting the circular 

economy through the recycling and reuse of raw materials, thereby extending product lifespans, means 

committing to a sustainable production model and consumption example”. (Equae Fundación, 2023). 

The descriptive analysis of relevant cases reveals a diversified landscape, grouped into three main axes: 

 

Chemical Recycling and Material Recovery. Focused on high-value technologies, such as 

pyrolysis to obtain carbon black. “CB is an amorphous carbonaceous material produced by the 

incomplete combustion of petroleum-derived hydrocarbons. Due to its reinforcing characteristics, the 

production of this material is mainly intended for tire manufacturing; therefore, it is reasonable to focus 

attention on its recovery once tires have reached the end of their useful life”. (Sanchis et al., 2022, p. 1). 

 

On the other hand, the production of Sustainable Aviation Fuels (SAF) is also seeking to close 

the loop on essential materials. “SAFs correspond to a type of synthetic fuel generated from various raw 

materials, such as lignocellulosic material, various crops and their residues, municipal solid waste, among 

others. These raw materials are processed using technologies based on processes such as Fischer-

Tropsch, hydroprocessing of esters and fatty acids, alcohol-to-jet, power-to-liquid, among others, 

depending on the type of raw material available”. (Olave Perez, 2023, p. 2). 

 

Application in Infrastructure and Construction. The most varied axis, which incorporates ground 

rubber to improve concrete properties. “Two devices are proposed to manipulate a discarded tire and 

extract strips that improve the flexural capacity of concrete; in this way, the tensile strength usually 

presented by conventional concrete could be increased”. (Meza-de Luna et al., 2019, p. 2). 

 

Furthermore, the creation of innovative materials such as EcoBlock and Optothermal Tiles is 

proposed, showcasing their most important characteristics. “The optothermal properties—such as albedo, 

thermal emissivity, surface temperature, and solar reflectance index—of tiles made with rubber from 

end-of-life tires and low-density polyethylene reused from discarded bags, drums, and pipes”. (Sánchez-

Amono, 2024). 

https://riaa.uaem.mx/xmlui/bitstream/handle/20.500.12055/2573/PIDCZL02T.pdf?sequence=1&isAllowed=y
https://blog.aurgi.com/composicion-de-los-neumaticos/
https://www.fundacionaquae.org/wiki/reciclaje-neumaticos-potencia-economia-circular/
http://hdl.handle.net/10261/282449
https://repositorio.uchile.cl/handle/2250/198138
https://www.redalyc.org/articulo.oa?id=94461547004
http://www.scielo.org.co/scielo.php?pid=S1657-03082024000100049&script=sci_arttext
http://www.scielo.org.co/scielo.php?pid=S1657-03082024000100049&script=sci_arttext
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“To contribute to solving this problem, the idea of developing car mats by using discarded tire 

rubber was also born, aimed at extending their lifespan and minimizing environmental pollution”. (Farías 

Campos, 2024). 

 

The objective of this research is to diagnose the current tire disposal practices in Valle de Bravo 

through the direct perspective of service center managers. It seeks to identify not only the obstacles 

preventing sustainable management, but also the potential for collaboration among local stakeholders to 

transition toward sustainability models that mitigate environmental impacts in the region. Through a 

qualitative analysis of 15 field interviews, this article exposes the urgency of redesigning collection 

routes and strengthening waste management infrastructure in areas of high environmental vulnerability. 

 

Valle de Bravo, characterized as a transition region with high tourist inflows and an expanding 

urban infrastructure, faces increasing pressure on its waste collection systems. The uncontrolled 

accumulation of ELTs in tire repair shops (talacheras) not only degrades the aesthetic landscape of this 

town, but also generates critical public health risks. By retaining rainwater, tires become major breeding 

grounds for disease vectors, in addition to representing a latent fire hazard with highly toxic gas 

emissions. 

 

Despite the existence of regulatory frameworks, the operational reality in local establishments 

reveals a disconnect between legal theory and daily practice. Automotive service micro-enterprises face 

economic and logistical barriers—such as high transportation costs and a lack of nearby collection 

facilities—that result in management through saturation. In this scenario, waste is viewed as a physical 

nuisance rather than as a potential resource for a circular economy. 

 

Products in development 

 

The graph shows that the surveyed establishments present a relatively balanced distribution regarding 

the monthly volume of tires received, categorized into three levels: low (10–25 tires), medium (26–50 

tires), and high (more than 50 tires). The similarity in percentages suggests that there is no marked 

concentration in a single generation level, indicating that small, medium, and large generators alike 

contribute significantly to the accumulation of waste tires. 

 

This pattern reflects that the disposal issue is not restricted to a specific type of business, but is 

rather widespread across the sector. Within the context of the diagnosis, this implies that any management 

strategy must consider solutions tailored to different generation levels, as all of them contribute 

significantly to the overall tire flow. 

 

Box 
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This figure shows that the main destination of end-of-life tires is that the end user takes them 

away (47%), representing nearly half of the cases. This indicates a transfer of responsibility to the 

customer, which may lead to improper disposal practices if there is no follow-up or regulation. 

 

On the other hand, 27% of the tires are sent to recycling plants, reflecting the existence of formal 

management practices, although still insufficient relative to the total. Likewise, 13% goes to dumps or 

waste managers, and another 13% is reused or given away for other purposes (such as flowerpots or 

retaining walls). 

 

Taken together, these results show that although recycling efforts do exist, an uncontrolled 

management system predominates, with a large proportion of tires falling outside formal channels. This 

represents a critical area within the diagnosis, as it increases the risk of environmental pollution and 

improper handling. 

 

Box 2 

 

 
Figure 2 

Destination of waste tires  
 

The graph identifies the main problems associated with tire accumulation, highlighting 

space/aesthetics as the primary issue with the highest number of mentions (around 12). This indicates 

that tire storage represents a visible and significant problem for the establishments. 

  

In second place is the issue of health (mosquitoes/water), with approximately 6 mentions, 

demonstrating health risks arising from water accumulation in the tires, which fosters vector 

proliferation. 

 

Poor business image also emerges as a relevant concern (around 4 mentions), suggesting that 

inadequate management negatively impacts customer perception. Finally, harmful fauna (pests) is the 

least mentioned problem, although it remains a present factor. 

 

These findings support the conclusion that scrap tires represent not only an environmental 

problem, but also an operational, health, and commercial one. This reinforces the need to implement 

comprehensive strategies to improve their disposal, aligned with the objective of this study. 
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Box 3 

 

 
 

Figure 3 

Problems originated by waste tires 

 

The analysis of Figure 4 shows the perception of service center managers regarding the existence 

of economic benefits derived from the proper disposal of tires. The results indicate that 53% of 

respondents believe that economic benefits do exist, while 47% hold the opposite view. 

 

This slight majority suggests that more than half of the participants recognize that proper tire 

management can generate some form of economic value, whether through recycling, reuse, or the sale of 

derived materials. However, the close percentage of those who do not perceive these benefits reflects a 

lack of information, incentives, or positive experiences regarding this issue. 

 

In the context of diagnosing current practices in Valle de Bravo, these results highlight a 

significant opportunity to strengthen the dissemination of strategies that link environmental management 

with tangible economic benefits. Increasing this perception could foster the adoption of more sustainable 

practices across service centers. 

 

Box 4 

 

 
 

Figure 4 

Economic benefits perception 
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Figure 5 presents the level of environmental awareness among service center managers regarding 

tire disposal. Three levels are identified: lack of knowledge, basic knowledge, and high knowledge. 

 

The results show that the majority of respondents are concentrated in the high knowledge level, 

with approximately 9 participants identifying more complex issues such as chemical usage, degradation, 

and smoke emissions. In second place, around 5 individuals exhibit basic knowledge, limiting their 

responses to general aspects such as pollution or mosquito breeding. Finally, a small group 

(approximately 1 or 2 people) demonstrates a complete lack of knowledge on the subject. 

  

These findings indicate that, overall, there is a favorable level of environmental awareness among 

managers, which represents a positive starting point for implementing better tire disposal practices. 

However, the presence of basic and non-existent knowledge levels suggests the need to reinforce 

environmental training and awareness programs. 

 

In relation to the research objective, this information leads to the conclusion that, although a solid 

foundation of knowledge exists, there are still areas for improvement to achieve a more uniform and 

efficient management across all service centers in Valle de Bravo. 

 

Box 9 

 

 
 

Figure 5 

Environmental awareness 

 

Methodology 

 

This research was developed using a qualitative approach with a descriptive scope to understand the 

internal dynamics of tire repair shops (talacheras) and automotive service centers, as well as the barriers 

perceived by direct stakeholders. The study employs a cross-sectional design, gathering data within a 

single time frame during the first semester of 2026. 

 

A non-probability convenience sampling method was used, selecting a total of 15 strategically 

located establishments in the municipality of Valle de Bravo. The inclusion criteria were: actively 

operating businesses with daily tire handling; locations spanning both the municipal seat and peripheral 

areas; and the willingness of managers or owners to share operational data. 

 

For primary data collection, a semi-structured interview guide consisting of 10 items was 

designed. The instrument was validated to determine collection volumes, final disposal routes, 

operational costs, perceived benefits, awareness levels regarding environmental and health risks, and 

willingness to participate in institutional collaboration. 
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Once the primary information was gathered through field visits, the testimonies were 

systematized and categorized by identifying key concepts. Subsequently, qualitative findings were cross-

referenced with reported waste volumes to establish overall trends in the region's waste management. 

 

Results 

 

The field study made it possible to identify the ELT management ecosystem across four critical 

dimensions: logistical flow, operational bottlenecks, environmental awareness, and the feasibility of 

formal programs. 

 

A degree of heterogeneity was observed in the collection volume. Sixty percent (60%) of the 

establishments report a turnover of between 20 and 50 tires per week, while larger-scale businesses reach 

up to 100 units. 

 

Regarding final disposal, the predominant practices are as follows: in most cases, it is reported 

that the user takes the tire back; a significant flow is directed toward gifting them for artisanal uses or 

protective barriers; or, in critical cases, abandonment on public roads or municipal dumps without 

specialized control. 

 

Only 26% of those interviewed maintain a constant relationship with recycling plants; however, 

interaction with recycling companies is characterized by being sporadic and costly. 

 

Furthermore, attempts at governmental or private collaboration are short-lived or fail to establish 

fixed collection schedules. A disposal fee ranging between $5.00 and $10.00 MXN per tire was also 

identified, in addition to operational transportation expenses that can reach around $150.00 MXN per 

trip. This cost structure disincentivizes delivery to authorized collection centers. 

  

The accumulation of ELTs generates multidimensional conflicts. The interviewees agreed on 

three critical points: 80% pointed to the lack of storage as the main hindrance affecting the business's 

image; the accumulation of water and the proliferation of mosquitoes (disease vectors) were recognized 

as a latent risk during the rainy season; and there is concern over fire risks and the resulting release of 

toxic smoke affecting relations with neighbors. 

  

There is a high degree of empirical knowledge regarding environmental damage. Facility 

managers recognize that tires take years to degrade and pollute the air when burned. However, this 

awareness does not translate into sustainable actions due to the lack of infrastructure. 

 

Despite this, social interest was detected: students, neighbors, and artisans occasionally request 

tires for masonry construction or decorative projects, suggesting a potential low-scale circular economy 

market. 

 

The most relevant finding for future public policy is the willingness to change. Ninety-three 

percent (93%) expressed full willingness to collaborate in a formal collection program under the 

following conditions: 

 

− That the service be consistent (weekly or biweekly). 

− A reduction in the recovery fees charged by recyclers. 

− The establishment of a local collection facility (specifically in Valle de Bravo) to avoid long-

distance transport. 

 

Conclusiones 

 

The research conducted confirms that the management of End-of-Life Tires (ELT) in Valle de Bravo is 

currently at a critical stage of management through saturation. 

 

The study reveals that tire disposal is predominantly informal and fragmented. Because the end 

user frequently assumes responsibility for disposal, traceabilty of the waste is lost, increasing the 

likelihood that these tires end up in illegal dumpsites or water bodies. 
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It is concluded that the main obstacle to formal recycling is not a lack of willingness, but rather 

economic infeasibility. Disposal fees, combined with logistics and transportation expenses to specialized 

facilities in cities like Toluca, disincentivize the participation of small and medium-sized workshops. As 

long as formal management represents a direct operational expense for tire shop owners, informal 

channels will remain the predominant choice. 

 

The most promising finding of this research is the unanimous willingness of local stakeholders to 

collaborate in a formal collection program. This suggests that the success of a public policy in Valle de 

Bravo does not depend on awareness campaigns, but rather on the establishment of adequate logistical 

infrastructure. 
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Abstract 

 
In Mexico, approximately 95% of startups do not use business artificial intelligence, accounting software or ERP systems, or 

predictive tools to anticipate risks, sales, growth, or customer behavior. This research begins with the question: How can 

artificial intelligence detect financial risks in startups? The objective was to analyze artificial intelligence (AI) systems using 

a qualitative-quantitative-interpretive approach, employing two main methods: a review of academic literature, institutional 

reports, and policies, and a simple random, non-probabilistic sample. A questionnaire was administered to 44 entrepreneurs 

using Google Forms. The data show that the obstacle to AI use in Mexico is not a lack of interest, but rather the lack of suitable 

offerings for startups, whether micro, small, or medium-sized enterprises (MSMEs), and that the most significant barrier is 

not necessarily economic, but operational and organizational. This prevents them from generating sustainable development 

(decent employment and economic growth) and increases their vulnerability, which can be overcome in three stages through 

the use of artificial intelligence for generating reports, financial analysis, alerts, and predictions. 

 
Startups mexicanos artificial intelligence systems to detect financial risks  

and create predictive models in mexican startups 
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Resumen  

 
En México, aproximadamente el 95% de startups (empresas de reciente creación) no utilizan inteligencia artificial de negocios, 

un software contable o ERP y herramientas predictivas para anticipar riesgos, ventas, crecimiento o comportamiento de 

clientes. En este sentido, la investigación parte de la interrogante: ¿Cómo puede la inteligencia artificial detectar los riesgos 

financieros en startups? A partir de ello, se estableció como objetivo analizar los sistemas de inteligencia artificial (IA), 

mediante un enfoque cuali - cuantitativo-interpretativo, con dos métodos principales:  Revisión documental de literatura 

académica, informes institucionales, políticas y una muestra no probabilística, aleatoria simple. Se aplicó un cuestionario a 

44 emprendedores, mediante la herramienta Google forms. Los datos muestran que el obstáculo para el  uso de la  IA en 

México no es la falta de interés, sino la falta de una oferta adecuada para las empresas de reciente creación ya sean micro, 

pequeñas y/o medianas empresas y que la barrera más importante no es necesariamente económica, sino operativa y 

organizacional. Lo cual les impide generar desarrollo sostenible (empleo digno y crecimiento económico) y aumenta su 

vulnerabilidad la cual puede ser superada en tres etapas para la generación de reportes, análisis financiero,  alertas y predicción, 

mediante el uso de la inteligencia artificial. 
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Introduction 

 

This research analyzes artificial intelligence systems applied to the detection of financial risks in Mexican 

startups, with the aim of developing predictive models that strengthen sustainability and financial 

decision-making in newly established companies. 

 

It is observed that a significant number of startups face financial constraints and lack advanced 

analytical tools to identify financial warning signs in a timely manner, which increases their vulnerability 

and hinders their ability to remain in the market. 

 

Based on this issue, the study proposes to analyze artificial intelligence systems to develop 

strategies that facilitate the adoption of this tool for financial management in newly established 

companies. 

 

Building on this approach, the study addresses: the theoretical framework, the methodology, a 

diagnostic analysis, and a three-stage proposal for the adoption of artificial intelligence analytical tools. 

 

The theoretical framework is built on concepts related to artificial intelligence, predictive machine 

learning models, financial forecasting, and the main characteristics and challenges faced by startups. 

Additionally, a questionnaire was administered via Google Forms to 44 entrepreneurs to assess their level 

of organizational maturity, identify financial risks, and evaluate their analytical capabilities for 

implementing artificial intelligence tools. 

 

The results show that many entrepreneurs lack the time, training, and resources to adopt these 

technologies, a situation that limits the implementation of early-warning systems for financial risks and 

increases the vulnerability of these companies. Therefore, the study highlights the importance of 

promoting technological strategies that foster business stability, decent work, and sustainable economic 

growth 

 

Theoretical Framework 

 

Systems research is a general trend in scientific knowledge and industrial development; it can be defined 

as a set of elements that interact with one another to achieve a goal. It includes: inputs (information or 

resources), processes (which transform those inputs), outputs (results), and feedback (adjustments for 

improvement) (Bertalanffy, 1968). 

 

Currently, there are several traditional methods of financial forecasting that rely primarily on 

linear statistical models, notably: the Altman Z-score model, discriminant analysis, regression, and 

econometric insolvency models 

 

However, these methods have significant limitations, such as an inability to capture nonlinear 

relationships, poor adaptability to dynamic contexts, and a reliance on extensive historical financial data. 

These limitations are particularly problematic for startups, which generally lack historical data. 

 

An Artificial Intelligence (AI) system is a set of interrelated elements that use algorithms and data 

to learn, predict, make decisions, or automate tasks, mimicking certain human capabilities such as 

learning, analysis, and decision-making. 

 

Furthermore, the use of artificial intelligence (AI) enables the processing of large volumes of 

data, the identification of hidden patterns, and the generation of more accurate predictive models through 

techniques such as machine learning, real-time data analysis, and classification algorithms. Through tools 

such as machine learning, deep learning, and others (see Table 1). (Mingorance, Alcázar, Ramos, 

Oliveros, & Ponce de León, 2025). 
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Box 1 

 

Table 1 

Recommendations for Artificial Intelligence Systems for Start-ups 
 

IA Purpose 

Microsoft Copilot / Copilot Studio It enables you to create custom agents that access company data with 

enterprise-grade security. 

Google Gemini (Vertex AI): It stands out for its ability to process large-scale data (millions of 

tokens) and its excellent multimodal capabilities. 

ChatGPT Enterprise (OpenAI): Advanced data analysis tools and enhanced privacy 

Claude (Anthropic): Technical accuracy, programming and the analysis of lengthy 

documents, delivered in a more human and ethical tone. 

UiPath: Líder en RPA Automate repetitive tasks on legacy and modern systems using agents 

that ‘read’ screens and execute processes. 

Noxus / n8n Workflow orchestration platforms that connect hundreds of 

applications so that AI can perform end-to-end tasks without human 

intervention. 

IBM Watson Machine Learning The standard for regulated industries (banking, healthcare) that require 

complete control over data governance and compliance. 

Salesforce Einstein AI integrated directly into the CRM to predict which customers are 

most likely to make a purchase or to automatically draft personalised 

sales emails 

Zendesk AI / Tidio Customer service agents who resolve complex enquiries 

independently, escalating to human agents only when strictly 

necessary. 

Reply Fully automated sales prospecting, from finding contacts to booking 

meetings. 

 

Note: Compiled by the author based on (OpenAI chatGPT, 2026) 

 

With regard to predictive machine learning models, these analyze historical data to estimate future 

or unknown patterns and, based on them, make predictions about what will happen. 

 

For startups, the financial landscape is a mix of opportunity and vulnerability. Unlike established 

corporations, startups operate with fragile structures where a miscalculation can be fatal. 

 

The following describes the main financial risks, which include: liquidity and cash flow risk, 

credit risk, market risk (fluctuations), and capital risk. 

 

1. Liquidity and cash flow risk. This refers to the company’s inability to meet its short-term 

obligations (debts) due to a lack of immediate cash (Estupiñan, 2023). 

2. Credit risk. This occurs when customers fail to meet their payment obligations (Credit Bureau, 

2026). 

3. Market risk. This risk stems from external fluctuations beyond the company’s control, such as 

changes in interest rates, inflation, or exchange rate fluctuations (World Bank, 2023). 

4. Capital (Financing) Risk. Young companies often rely on investment rounds or loans. The risk 

lies in failing to secure a new injection of capital before current funds run out, or in market 

conditions driving up the cost of capital (high interest rates) (Morales, 2025). 

 

Methodology 

 

Startups face a highly uncertain environment characterized by limited financial resources, a lack of credit 

history, inexperience in administrative management, and high exposure to financial risks. Among these 

are liquidity problems, unstable revenue, difficulty accessing financing, inadequate cost estimates, and 

vulnerability to changes in the economic environment. This significantly increases a company’s 

vulnerability during its first years of operation. 

 

Despite the importance of anticipating these risks, many of these organizations lack advanced 

analytical tools that would allow them to identify warning signs in a timely manner. 
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However, there is a significant gap between the theoretical potential of these tools and their 

effective implementation in newly established companies, especially in contexts such as Mexico’s, where 

micro and small businesses with limited access to technology and specialized knowledge predominate. 

This situation highlights the need to analyze how artificial intelligence can be adapted to the real-world 

conditions of these organizations and effectively contribute to the detection of financial risks. 

 

Consequently, the following research question arises: How can artificial intelligence detect 

financial risks in startups? The objective is to analyze AI systems for the detection of financial risks in 

startups in order to develop strategies that facilitate their adoption as a key tool for strengthening 

sustainability and financial decision-making. 

 

A qualitative-quantitative-interpretive approach was used, employing two main methods: 

 

1. A review of academic literature, institutional reports, and policies. 

 

2. A 12-question survey administered to 44 entrepreneurs via Google Forms. This survey was 

structured into five sections. The first section analyzes the profile of the company and the 

entrepreneur; the second provides a financial risk assessment; the third covers analytical tools and 

capabilities; the fourth identifies barriers to the implementation of artificial intelligence; and the 

fifth serves as a space for open feedback. 

 

Results 

 

To understand the role of artificial intelligence in the financial management of startups, a questionnaire 

was administered to 44 entrepreneurs. The questionnaire collects information regarding perceptions, 

knowledge, and use of artificial intelligence systems. 

 

Regarding the context, size, and maturity of the organizations, the following responses were 

obtained: 

 

Box 2 

 

 
Figure 1 

Company type 

 

It can be seen that 86 per cent are micro-enterprises with an average of 1 to 10 employees, which 

form the backbone of the local economy, whilst 14 per cent are small enterprises with 11 to 50 employees. 

The data therefore paint a picture in which micro-enterprises form the core of local entrepreneurship and, 

at the same time, represent the segment most exposed to financial risks.  

 

 

 

 

  

  

86  %  

14 % 

0 % 0 % 

Company type 

Microempresa: De 1 a 10  

empleados. Son el motor de  

la economía local (ej. una  

tienda de abarrotes o una  

startup en fase inicial).  

Pequeña Empresa: De 11 a  

50   empleados.  
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Length of time the business has been operating 

 

Box 3 

 

 
Figure 2 

Age of the venture 

 

Financial risk assessment 

 

Based on the issues mentioned: liquidity, costs and revenue 

 

This question analyses the difficulty in covering immediate operating expenses, which relates to 

liquidity. It also examines the stability or variability of monthly sales, significant discrepancies between 

estimated and actual costs, and the rejection of credit applications due to a lack of credit history or 

collateral. Using a Likert scale where: 1 is ‘never’, 2 is ‘rarely’, 3 is ‘frequently’ and 4 is ‘always’ 

 

Box 4 

 

 
 

Figure 3 

Difficulty covering operating expenses 

 

It is noted that 59% have difficulty covering immediate pre-operational expenses, 14% frequently 

encounter problems, 23% have never had liquidity problems, and 4% always have problems covering 

their operational expenses. 

The data reflects an entrepreneurial ecosystem with high exposure to liquidity problems and 

financial sustainability issues.  

45%

32%

23%

Age of the venture

Menos de 1 año

1 a 3 años

3 a 5 años

23%

59%

14%
4%

Difficulty covering operating expenses

Nunca Rara vez Frecuentemente Siempre
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Box 5 

 

 
 

Figure 4 

Extreme instability or variability in monthly sales 

 

It can be seen that 55% rarely experience instability or variability in their monthly sales, 23% 

frequently experience variability, 18% never experience variability and 5% always experience extreme 

variability. 

 

Most of these companies appear to have validated demand (consistent sales), but fail to convert 

those sales into immediate cash flow. Therefore, the risk is not insolvency (lack of sales), but rather a 

lack of working capital to withstand the collection cycle. 

 

Box 6 

 

 
 

Figure 5 

Significant difference between estimated costs and actual costs 

 

55% rarely see a significant difference between estimated and actual costs; 27% frequently do; 

14% never do; and 5% always do. 

 

 

 

18%

55%

23%

5%

Extreme instability or variability in monthly sales

Nunca Rara vez Frecuentemente Siempre

14%

55%

27%

5%

Significant difference between estimated costs and actual costs

Nunca Rara vez Frecuentemente Siempre
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It can therefore be seen that most start-ups have a good ability to estimate costs. In terms of risk, 

this means that the entrepreneur understands their business. This implies that 69 per cent have good cost 

control and 73 per cent have stable sales (as seen above), yet 59 per cent still struggle with liquidity. 

Consequently, the problem for start-ups is not their internal operations, but the external environment 

(customer payment terms, tax burdens or other ‘petty expenses’ that result in cash outflow, which affects 

liquidity). 

 

Box 7 

 

 
 

Figure 6 

Rejection of credit applications due to lack of credit history or collateral 

 

41% have rarely had their credit applications rejected due to a lack of credit history or collateral; 

45% have never experienced this situation; 9% always do; and 5% frequently do. The data shows that 

access to credit remains a significant challenge for many Mexican start-ups. Although a significant 

proportion maintain acceptable financial conditions, there is a considerable segment that faces recurring 

or permanent barriers to obtaining finance, which increases their level of financial risk. 

 

Analytical Tools and Capabilities 

 

Box 8 

 

 
 

Figure 7 

What tools do you currently use to analyze and record 

45%

41%

5%

9%

Rejection of credit applications due to lack of credit history or collateral %

Nunca Rara vez Frecuentemente Siempre

45%

45%

5%
5%

What tools do you currently use to analyze and record 

Registro manual

(Cuaderno/Libreta).

Hojas de cálculo (Excel /

Google Sheets).

Software contable o ERP (ej.

Aspel, Contpaqi,

QuickBooks).

 Herramientas de Inteligencia

de Negocios (Power BI,

Tableau).
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45% keep manual records in a notebook or ledger; 45% record and analyze their financial 

information using a spreadsheet; 5% use accounting software or an ERP system; and 5% use business 

artificial intelligence tools. This result shows that the use of artificial intelligence in financial processes 

is still in its infancy among Mexican startups, but it also highlights a significant area of opportunity for 

technological growth and business innovation. Overall, the data shows that 90% of companies use basic 

or traditional financial management methods (manual methods and spreadsheets), while only 10% use 

advanced technologies such as ERP or artificial intelligence. 

 

Box 9 
 

 
 

Figure 8 

It features an "Early Warning" system 

 

32% have an automated alert system, which enables them to be alerted before they run out of 

cash, in the event of a drop in sales or a shortage of raw materials, amongst other things. 32 per cent carry 

out a manual process of periodic checks, whilst 36 per cent only realise there is a problem once it has 

already occurred. This explains why 59 per cent (of the figures above) face immediate liquidity problems. 

The problem is not just that they are short of money, but that they do not know what they will be short 

of until their account balance reaches zero. 

 

Box 10 

 

 
Figure 9 

How familiar are you with using predictive tools for finance?  
 

32%

32%

36%

Does it have an “Early Warning” system that alerts you before you run out of 

cash, experience a drop in sales, or face a shortage of raw materials, among 

other issues? %

Sí, está automatizado.

Sí, pero es un proceso manual

de revisión periódica.

No, nos damos cuenta cuando

el problema ya ocurrió.

45%

32%

23%

How familiar are you with using predictive tools for finance?%
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45% are not familiar with the use of advanced analytics tools or predictive models for finance; 

32% are familiar with predictive models but do not apply them; and 23% apply them in their company. 

Consequently, there appears to be a disconnect between the technology available and the user’s reality. 

If 77% (45% + 32%) do not apply predictive models, this means that financial decisions in the vast 

majority of startups continue to be made based on intuition or tradition, not on data. 

 

Barriers to Implementation  

 

Research on obstacles in the Mexican context. 

 

Box 11 

 

 
 

Figure 10 

What is the main reason why you do not use technological tools for your 

finances? 

 

45% believe that the main reason they do not use advanced technological tools for their finances 

is a lack of time to learn how to use them; 27% cite the high cost of purchase and licensing; 14% cite a 

lack of trained staff; and 14% believe their company is still too small for that. 45% state that the “lack of 

time” is their biggest obstacle, that they are bogged down in day-to-day operations (dealing with the 

liquidity of past data), which prevents them from planning for the short, medium, or long term. 

 

Box 12 

 

 
Figure 11 

If an accessible and easy-to-use artificial intelligence tool existed, would 

you use it?  

27%

45%

14%

14%

What is the main reason why you do not use technological tools for 

your finances ? %

Alto costo de adquisición y

licencias.

Falta de tiempo para aprender

a usarlas.

Falta de personal capacitado.

 Considero que mi empresa

aún es demasiado pequeña

para eso.

59%

32%

9%

If an accessible and easy-to-use artificial intelligence tool existed, would 

you use it? %

Sí, definitivamente.

Tal vez, dependiendo del costo.

No, prefiero los métodos

tradicionales
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59% believe that if there were an accessible, simplified artificial intelligence tool to prevent 

financial risks, they would be willing to adopt it; 32% say they might, depending on the cost; and 9% say 

no, preferring traditional methods. 

 

The data reflects a largely favorable attitude toward the adoption of artificial intelligence tools to 

prevent financial risks. Although there are concerns regarding cost and some reluctance to abandon 

traditional methods, most startups are willing to incorporate predictive technologies if they are accessible, 

simple, and useful for improving financial decision-making. 

 

Applied approach to building the foundation for future predictive models for startups 

 

Startups are advised to combine machine learning, big data, and early-warning systems, since there is no 

financial history for the company and foresight—not just analysis—is needed. Therefore, the challenge 

lies not primarily in access to the tools, but in the organizations’ ability to identify their areas of 

opportunity and integrate predictive artificial intelligence tools into their operations. 

 

Likewise, processing information carries inherent risks related to data security and privacy. 

Consequently, true productivity is not only fast but also secure, since implementing these tools requires 

sound judgment to protect the company’s integrity and customer trust, ensuring that the  speed of 

execution does not become a catalyst for legal, technical, administrative, or operational risks. 

 

The process is described in three stages: Stage one involves data collection to generate the initial 

phases of financial analytics. Subsequently, stage two involves descriptive analysis, and stage three 

involves predictive analysis (see Figure 1). 

 

Box 13 

 

 
 

Figure 12 

Steps for creating predictive models using artificial intelligence 
Note: Created in-house using AI (Gemini, 2026) 

 

1. The design of machine learning models (data mindset). As there is no historical data available to 

train a model, during the first three months of the company’s establishment, the priority is the 

structured collection of data relating to sales, expenditure, debt and customers. Regulatory 

compliance and reporting are fundamental components of risk management in the financial sector. 

Artificial intelligence technologies offer innovative solutions for automating compliance 

monitoring, reporting and risk-based decision-making. Design to measure, with the aim of 

extracting key information and optimising decision-making.  

 

The example shown below can be applied from the start of operations through to the first three 

months; it enables the analysis of monthly sales, drops in revenue, debt and changes in financial patterns, 

allows comparison with bankruptcy patterns, and generates an automatic alert system. To this end, the 

use of SQL tools, Excel and artificial intelligence is recommended, as shown (see Tables 1 and 2):  

Table 1. Basic financial data (example) 
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Box 14 

 

Table 2 

Company XY  

Year 2026 

month Sales Expenses Cash flow Customers Lost customers (Churn) debt Liquidity 

January  120,000.00 100,000.00 20,000.00 80 12 50,000.00 0.40 

February  140,000.00 140,000.00 0.00 95 10 48,000.00 0.00 

March  170,000.00 150,000.00 20,000.00 110 8 45,000.00 0.44 

April  160,000.00 175,000.00 -15,000.00 108 11 52,000.00 -0.29 

May 210,000.00 170,000.00 40,000.00 130 6 39,000.00 1.03 

        

Note: Compiled by the autor 

 

Based on the financial data for Company XY for the period from January to May 2026, the 

following financial analysis and identified risks are presented (see Table 2):  

 

Box 16 

 

Table 2 

Example of a financial report using Artificial Intelligence (AI) 
 

Company XY 

Year 2026 

Financial Analysis 

Report for January to May 2026 

The company’s financial performance shows a trend of sales growth, although with marked volatility in 

operating profitability. 

REVENUE PERFORMANCE AND CASH FLOW 

Sales Growth: Sales increased by 75% from January ($120,000.00) to May ($210,000.00). 

Turning Point (April): This was the only month with negative cash flow (–$15,000.00), as expenses 

($175,000.00) exceeded revenue ($160,000.00). 

Recovery in May: The highest cash flow of the period ($40,000.00) and the lowest debt level ($39,000.00) 

were recorded. 

EFFICIENCY AND LIQUIDITY 

Liquidity has fluctuated significantly, directly impacted by cash flow: 

January–March: Liquidity remained stable or increased (0.40 to 0.44). 

April: It fell to a critical level of -0.29, indicating a temporary inability to meet immediate obligations. 

May: It surged to 1.03, its highest point, suggesting an excellent cash position at the end of the month. 

RISK ANALYSIS 

1. Operational Risk and Customer Retention (Churn). The performance of the customer base shows 

mixed signals: 

· Churn Rate: April was not only a poor month financially but also saw a spike in lost customers (11) and 

a reduction in the total customer base (from 110 to 108). 

· Improvement in May: Risk decreased significantly, with the lowest number of lost customers (6) and the 

highest total number of customers (130). 

SOLVENCY RISK (INDEBTEDNESS) 

· Debt-to-Sales Ratio: In April, debt rose to $52,000.00 while sales declined, increasing the risk of default.  

· Debt Management: Fortunately, the company managed to reduce its debt in May to $39,000.00, the lowest 

level recorded this year. 

Summary of Key Indicators: Month, sales, cash flow, and lost customers 

Risk Note: The month of April represents a warning sign. It is recommended to investigate whether the 

increase in expenses during that month was a planned investment or an operational inefficiency, given that 

it negatively impacted all risk indicators. 

 

Note: Compiled by the author based on (Gemini, 2026) 

 

2. To begin the descriptive analysis from the start through to the first six months. Other options 

include: Google Analytics, CRM, Dashboards (Looker, Tableau) (see Table 3). 

 

 

 

 

 



106 

 

 

Once you have created the company’s website, it is advisable to install Google Analytics in order 

to strengthen your digital presence and evaluate interactions on the business’s website. Through this 

platform, it is possible to find out how many people visit the site, track interactions within the marketing 

process, identify which country they are accessing the site from, what device they are using, how long 

they stay on the site, the most frequently visited sections, traffic sources, social media, search engines or 

advertising campaigns, amongst other benefits (Barbosa, 2021) (Google Analytics, 2026).  

 

HubSpot CRM – Copilot. It enables you to organise your business and contacts, centralise your 

customer database, track sales, visualise business opportunities within a sales funnel, automate 

marketing, send emails, forms and automated campaigns, provide customer service, manage tickets, chats 

and support, and generate reports, metrics and real-time analysis of results. 

 

Tableau with Einstein Analytics: Transforms manual analysis into a ‘conversation with the data’. 

Instead of creating charts, you ask the AI directly about trends and it generates the report. 

 

Amplitude: Specialises in conversational analytics to understand user behaviour in digital 

products and detect anomalies in real time. 

 

3. It is recommended to start predictive analytics within the first 6 to 12 months  

 

Financial predictive analytics systems: These project future scenarios, cash flow and sales; are 

Big Data-based systems; and process large volumes of information – including social media data, market 

data, consumer behaviour, falls in sales, increases in debt and changes in financial patterns – using 

regressions, decision trees, complex interactions and hidden patterns. 

 

This involves analysing historical data and developing models to predict future outcomes. In the 

context of cybersecurity, it can be used to identify potential risks and vulnerabilities. By utilising AI-

driven predictive modelling, organisations can take proactive measures to mitigate risks and prevent 

cyberattacks. 

 

The literature reviewed shows a shift towards machine learning and deep learning models, which 

improve the accuracy of predicting bankruptcies or financial difficulties. 

 

Fraud detection systems identify unusual behaviour in real time, detect suspicious transactions 

and atypical activity. 

 

Recommended for start-ups. AI with text analysis. Natural Language Processing (NLP), analysis 

of documents such as: financial reports, news, market commentary. It also detects reputational risks and 

legal issues. 

 

Some artificial intelligence systems for the early detection of risks include: machine learning 

applied to financial risk. The most commonly used algorithms include: Random Forest, Gradient 

Boosting (XGBoost) and Support Vector Machines. 

 

Furthermore, artificial neural networks can identify complex and non-linear patterns in large 

databases, outperforming traditional models in terms of predictive accuracy. A notable example is the 

use of XGBoost, which has demonstrated a greater ability to identify companies at financial risk even 

when data is incomplete or missing. 

 

Deep learning and advanced neural models. In recent years, deep learning-based models have 

been developed that are capable of integrating multiple sources of financial information. Among the most 

notable models are: Recurrent Neural Networks (RNN), LSTM and BiLSTM, and Hierarchical Attention 

Networks. These models enable the analysis of sequential financial data, the identification of temporal 

patterns, and the automatic weighting of critical variables.  
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Conclusions 

 

In the context of research into artificial intelligence systems for detecting financial risks and generating 

predictive models, these findings are crucial as they enable the identification of the factors that limit 

digital transformation in start-ups. 

 

Start-ups must therefore adapt to technological advances by constantly refining their 

competencies, technical and technological skills, and knowledge of how to utilise artificial intelligence, 

in line with their specific context, where unstructured data, incomplete records or manual processes are 

prevalent, and where there are areas for improvement. 

 

Furthermore, the level of financial digitalisation can be used as a risk indicator, as companies 

with lower levels of automation tend to exhibit: reduced financial control, difficulty in anticipating 

financial problems, more vulnerable administrative processes and slower decision-making.  

 

The data reflects an entrepreneurial ecosystem where the adoption of financial technology 

remains limited, and where traditional and semi-digital management methods predominate. This 

confirms the need to promote artificial intelligence and financial automation tools that improve 

administrative control, strengthen decision-making and enhance the ability to detect financial risks at an 

early stage in Mexican start-ups. 

 

Therefore, the financial risk faced by these companies is not a problem of business viability (as 

they generate revenue and have their costs under control in most of the cases studied), but rather a 

problem of ‘operational blindness’. This only becomes apparent once the problem has already occurred. 

 

The AI system must not only detect risk, but must also become the early-warning system that 

entrepreneurs currently lack. Furthermore, there is a significant proportion of the market (those who are 

unaware of the risks and those who rely on theory) who are operating under constant risk and who could 

benefit from an early-detection system. 

 

Thus, the research focuses not only on the mathematical accuracy of a predictive model, but also 

on accessibility, given that there is a low level of digital transformation in the financial sector amongst 

Mexican start-ups; most companies do not yet have automated financial analysis systems; there are 

significant limitations in the generation of structured data for predictive models; and the adoption of 

business artificial intelligence remains limited. Consequently, there is considerable potential for 

technological modernisation within the entrepreneurial ecosystem. 

 

The fact that the lack of time to learn how to use them is considered the main reason for not using 

advanced technological tools reveals that the most significant barrier is not necessarily financial, but 

operational and organisational. This suggests that many entrepreneurs are focused on day-to-day 

operational activities and lack the time for technological training; consequently, they perceive advanced 

tools as complex and prioritise operational survival over technological innovation. 

 

This finding reflects a common reality in micro and small enterprises, where entrepreneurs often 

juggle multiple administrative, commercial and financial roles simultaneously. This indicates that 

technological solutions must be simple to implement, intuitive and user-friendly, automated, quick to 

adapt and designed for non-specialist users. 

 

Furthermore, the high cost of acquisition and licensing is considered the main constraint, 

highlighting a significant financial barrier to financial digitalisation. Many start-ups operate with limited 

resources and prioritise expenditure related to operations, sales or immediate growth over investment in 

technology. 

 

Furthermore, the lack of trained staff is clearly an obstacle, reflecting a shortage of specialist 

expertise within start-ups. This suggests that many companies lack staff with expertise in: financial 

analytics, data science, artificial intelligence, process automation and the interpretation of predictive 

models. The absence of specialist talent limits the capacity for technological adoption and can lead to a 

reliance on manual or traditional processes.  
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This finding suggests that the implementation of artificial intelligence requires not only 

technological tools, but also training strategies and business development. 

 

This result shows that some entrepreneurs associate artificial intelligence solely with large 

companies or corporations, and not with micro or small start-ups. Consequently, the following are 

observed: resistance to innovation, low investment in technology, a lack of strategic vision for growth, 

and an underestimation of financial risks. 

 

Consequently, start-ups are more vulnerable to liquidity problems, volatility and a lack of 

financial control, which is why artificial intelligence could prove to be a particularly useful tool for them. 

These results indicate that the issue of technology adoption in Mexican start-ups does not depend solely 

on the availability of tools, but also on human, economic and organisational factors. 

 

For research purposes, these findings are significant because they suggest that predictive models 

and artificial intelligence systems should be designed with the following in mind: ease of use, process 

automation, low implementation costs, simplified training, adaptability for micro-enterprises, and 

intuitive and accessible interfaces. 

 

Furthermore, the results show that the success of predictive tools will depend not only on their 

technical accuracy, but also on their accessibility and acceptance by entrepreneurs, as well as the speed 

of response and recovery from incidents involving AI technology, in the event of a cybersecurity incident. 
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Abstract 

 
In the Industrial Engineering program at the Technological Institute of Higher Studies of Valle de Bravo, an integrative project 

was planned for the Economics and Labor Studies I courses. This project involved applying an interdisciplinary approach to 

develop textile manufacturing products, considering the Sustainable Development Goal of quality education as a key 

component. The project aimed to guarantee equitable and high-quality education for students, developing the skills and 

knowledge provided by the courses to produce textile manufacturing products. The faculty formed inclusive teams that 

developed and presented innovative products in a product showcase and at a textile manufacturing fair held at the 

Technological Institute of Higher Studies of Valle de Bravo. The production was evaluated by faculty members, who assessed 

its technical and economic viability. Invited participants included producers from the region, students from the ten programs 

offered by the institute, and administrative and faculty members who are part of the community. 

 
Feria de innovación y manufactura textil, de la carrera de ingeniería industrial 2025, 

del Tecnológico de estudios Superiores de Valle de Bravo, Estado de México 
 

 

 

 

 

 
   

The overall objective of the textile innovation and 

manufacturing fair is to showcase the knowledge, 

talent, design, implementation, and project 

development skills of Industrial Engineering students. 

Specific objectives: 

Design the product. 

Design the market research and promotional strategies. 

Analyze the survey results. 

Present the products at the business showcase and the 

textile manufacturing fair. 

Phase One: Product Planning and Description. Master 

Schedule. 

Phase Two: Market Research and Promotion Strategy. 

Phase Three: Market Survey Development. 

Phase Four: Event Execution and Logistics. 

Phase Five: Post-Event. 

 

 

 

It contributes to the sustainable development goal of 

quality education, as an integrative project of the subjects: 

economics and work study I, participating in the product 

catwalk and the textile manufacturing fair. 

 

 

Production, Textiles, Process 

 

Resumen            

                                                               
In the industrial engineering program at the Tecnológico de Estudios Superiores de Valle de Bravo, an interdisciplinary 

approach to developing textile manufacturing products was planned as an integrative project for the courses in economics and 

labor studies I. A key component of this approach was the sustainable development goal of quality education, which aims to 

ensure equitable and high-quality education for students by fostering the skills and knowledge provided by these courses, to 

produce textile manufacturing products. Faculty members formed inclusive teams that developed and presented innovative 

products at a product showcase and a textile manufacturing fair held at the Valle de Bravo Institute of Higher Studies. The 

products were evaluated by faculty members, who assessed their technical and economic viability. The event was attended by 

guest producers from the region, students from the 10 degree programs offered by the institute, administrative staff, and 

faculty members who are part of the campus community. 

 
Feria de innovación y manufactura textil, de la carrera de ingeniería industrial 2025, 

del Tecnológico de estudios Superiores de Valle de Bravo, Estado de México 
 

 

 

 

 

 
    

El objetivo general de la feria de innovación y 

manufactura textil es demostrar los 

conocimiento, talento, diseño, implementación 

y desarrollo de proyectos de los alumnos de 

Ingeniería Industrial.  

Específicos: 

Diseñar el producto. 

Diseñar el estudio de mercado y las estrategias 

de promoción. 

Analizar el resultado de las encuestas. 

Presentar los productos en la pasarela de 

negocios y en la feria de manufactura textil. 

 

Primera fase: Planeación y descripción del 

producto. Cronograma Maestro. 

Segunda fase: Estudio de mercado y estrategia 

de promoción. 

Tercera fase: Elaboración de la encuesta de 

mercado. 

Cuarta fase: Ejecución y logística del evento. 

Quinta fase: Post-evento. 

Se contribuye con el objetivo de desarrollo 

sustentable educación de calidad, como proyecto 

integrador de las materias: economía y estudio del 

trabajo I, participando en la pasarela de productos 

y la feria de manufactura textil. 

Producción, Textiles, Procesos 
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Introduction 

 

Faculty members from the Industrial Engineering program at the Tecnológico de Estudios Superiores de 

Valle de Bravo proposed an interdisciplinary approach to give students practical, real-world insight into 

how textile products are manufactured, processed, and sold; the products were showcased in a fashion 

show and sold at the textile manufacturing and innovation fair organized by the Industrial Engineering 

faculty. 

 

The Agenda for Sustainable Development was approved on September 25, 2015. The final 

document, titled "Transforming our world: the 2030 Agenda for Sustainable Development," was adopted 

by the 193 Member States of the United Nations (UN). 

 

The 2030 Agenda is a global action plan to achieve a better and more sustainable future for all; it 

comprises 17 Sustainable Development Goals (SDGs) and 169 targets focused on people, the planet, 

prosperity, peace, and partnerships for development. (Government of Mexico, 2026). 

 

The quality education goal is met through the interdisciplinary approach applied to textile 

manufacturing products. 

 

Interdisciplinary approach: “According to a report published by the United Nations Educational, 

Scientific and Cultural Organization (UNESCO), the interdisciplinary approach promotes the Faculty 

members from the industrial engineering program at the Tecnológico de Estudios Superiores de Valle de 

Bravo proposed an interdisciplinary approach with the aim of providing students with practical, real-

world experience in how textile products are produced, processed, and sold; The products were 

showcased in a product runway and sold at the textile innovation and manufacturing fair organized by 

the faculty of the industrial engineering program. 

 

Interdisciplinary Approach: “According to a report published by the Utheoretical knowledge and 

manual skills to produce and sell textile products, utilizing production theory, supply theory, demand 

theory, market theory, and cost theory to determine which products to produce, manufacture them, nited 

Nations Educational, Scientific and Cultural Organization (UNESCO), the interdisciplinary approach 

promotes collaboration among different disciplines, breaking down barriers and generating more 

comprehensive and creative solutions, in addition to stimulating critical thinking and the resolution of 

complex problems” (Institute of Humanities and Behavioral Sciences A.C., 2026). 

 

Using courses in economics and labor studies, the faculty developed a project in which students 

applied their, conduct market research and sell directly to consumers; as part of the course, students 

created production manuals covering the entire manufacturing process—from design, cutting, and 

manufacturing to packaging—and presented the production of finished goods. 

  

The products were developed over the course of a semester, with students applying real-world 

production processes and various economic theories, which provided them with authentic knowledge and 

experience of how products are manufactured and how they perform in the market. 

 

For some authors, such as Jean Baptiste Say (France, 1767–1832) in his book Treatise on Political 

Economy (1803), economics is defined as “the science that reveals the nature of wealth. From an 

understanding of its nature, it deduces the processes of its formation, reveals the system of its distribution, 

and examines the phenomena related to its depletion through consumption” (College of Sciences and 

Humanities, UNAM, 2024). 

 

Oskar Lange (Poland, 1904–1965): “Economics is the science of the social laws governing the 

production and distribution of the material means that serve to satisfy human needs.” (College of Sciences 

and Humanities, UNAM, 2024).  

 

Friedrich Engels (Germany, 1820–1895): “Political economy is the science that studies the laws 

governing the production, distribution, circulation, and consumption of material goods that satisfy human 

needs.” (College of Sciences and Humanities, UNAM, 2024). 

 

https://planeacion.sep.gob.mx/ODS4/introduccion.aspx#:~:text=El%20documento%20final%20intitulado%20%E2%80%9CTransformar,el%202020%20y%20el%202030
https://ihcc.edu.mx/publicacion.php?id=111
https://alianza.bunam.unam.mx/cch/algunas-definiciones-de-economia/
https://alianza.bunam.unam.mx/cch/algunas-definiciones-de-economia/
https://alianza.bunam.unam.mx/cch/algunas-definiciones-de-economia/
https://alianza.bunam.unam.mx/cch/algunas-definiciones-de-economia/
https://alianza.bunam.unam.mx/cch/algunas-definiciones-de-economia/
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In this regard, students understand and apply theories of production, cost theory, supply theory, 

demand theory, and market theory to the production, costs, and sale of a textile manufacturing product. 

 

The curriculum for the course Labor Studies I at the National Technological Institute of Mexico, 

under the Academic, Research, and Innovation Secretariat, Directorate of Teaching and Educational 

Innovation, states in the course description that the curriculum develops in Industrial Engineering 

students “the ability to analyze, design, and manage production systems, from the provision of inputs to 

the delivery of goods and services, integrating them effectively.” 

 

It emphasizes the importance of the course, which is for students to learn to determine production 

standards without using a stopwatch, by applying techniques such as Work Sampling, Standard Data, 

and Predetermined Times to different processes of producing goods and/or services. 

 

The students submitted a production manual detailing the manufacturing processes, from product 

design and material procurement to production processes, timelines, and workflows, and finally the 

delivery of the finished product, which was presented for sale at the textile manufacturing fair organized 

by the industrial engineering program. 

 

Through the collaboration of the two courses, innovative products were created that were 

showcased as a final project at a textile innovation and manufacturing fair. 

 

“A fair is an economic, social, or cultural event that may be permanent or temporary, and may 

take place at a fixed location or be held on a traveling basis. Fairs are typically dedicated to a specific 

theme or have a common purpose” (Prezi, 2019). 

 

Fairs are also venues where products from a single commercial or industrial sector are displayed 

for promotion and sale. At this particular fair, the products were textile goods, designed and manufactured 

by the students. 

 

Manufacturing is defined as “the process of transforming raw materials into one or more 

consumer products. This involves altering the characteristics of the initial material through a series of 

operations that utilize machinery, energy, and labor” (Concept, 2025). 

 

This activity is typically industrial (secondary economic sector). It generally operates on a large 

scale, that is, through mass production. 

 

Goods produced in this manner are known as manufactured goods or finished products, and they 

possess added value relative to the raw material from which they were made. This difference is reflected 

in their price when they are distributed and sold in consumer markets. This principle is central to the 

functioning of industrial capitalism. 

 

“The term ‘manufacturing’ comes from Latin (manus, ‘hand’; facere, ‘to make’), and can refer to 

a vast array of productive sectors. Examples of manufacturing industries include those linked to high 

technology (technology, telecommunications, auto parts) or fast-moving consumer goods (food, 

beverages, pharmaceuticals, personal hygiene products), as well as construction materials, toys, sports 

equipment, textiles, and a vast array of other items, all of which operate as a circuit or a system” (Concept, 

2025). 

 

Manufacturing is the industrial or artisanal process of transforming raw materials into finished 

products with added value, using labor, machinery, and tools. It ranges from large-scale production to 

manual craftsmanship and is essential for creating everyday objects such as clothing, processed foods, 

electronic components, and machinery.  

 

Key aspects of manufacturing: 

 

Transformation: Converts raw materials into useful products. 

 

Added Value: Increases the value of raw materials through processing. 

https://prezi.com/sjbccvhkxpn2/que-es-feria/
https://concepto.de/manufactura/
https://concepto.de/manufactura/
https://concepto.de/manufactura/
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History: Dates back to prehistoric times, evolving from rudimentary stone tools to modern automated 

systems. 

 

Types of Processes: Include continuous, discrete, workshop, and flexible manufacturing systems (FMS), 

which use CNC technology for rapid changeovers. 

 

Economic Impact: It is a key driver of the economy, facilitating mass production and the creation of 

industrial jobs.  

 

Through the collaboration of the two courses, innovative products were developed and presented 

as a final project at the textile innovation and manufacturing fair. 

 

The event took place on December 2, 2025, in the information center hall at the Tecnológico de 

Estudios Superiores de Valle de Bravo. A product showcase was presented in the presence of three 

judges, who evaluated the entries based on their experience and criteria. The products presented were: 

double-sided bags for women, vests with LED lights, sweatshirts with handcrafted prints, anti-stress 

pillows, baby blankets with a pillow included, women’s vests that convert into bags, waterproof makeup 

bags, cushions with a built-in speaker playing relaxing music, and a handcrafted keychain with an app 

for listening to music, each team produced 10 items for sale to the student body, administrative staff, and 

faculty. 

 

On the institution’s grounds, each team set up a sales booth to display their products, and local 

vendors participated by offering items such as artisanal honey, artisanal bread, and handmade clothing, 

among others. 

 

The target audience included administrative staff, faculty, and students from the 10 academic 

programs offered by the Tecnológico de Estudios Superiores de Valle de Bravo. 

 

The courses directly involved were: Labor Studies, where students presented flowcharts (DOP 

and DAP), line balancing, and time-taking exercises to demonstrate installed capacity. In Economics, the 

Circular Economy was included: presenting projects that use upcycling for new products or recovered 

fibers. 

 

Costs and Budgets: where cost theory is applied through production costs, unit cost, and project 

profit margin. 

 

The objective is to demonstrate the knowledge and skills established in the Economics and Labor 

Studies courses through the design, planning, and execution of a textile production line, demonstrating 

the technical and economic viability of a product.  

 

The students set up sales booths on the campus of the Tecnológico de Estudios Superiores de 

Valle de Bravo, offering their products, and presented a fashion show—judged by a panel of three 

experts—in the boardroom of the university’s information center. 

 

The objective of the textile innovation and manufacturing fair is to demonstrate the knowledge, 

talent, design, implementation, and project development of Industrial Engineering students, to showcase 

them to the public comprising the Tecnológico de Estudios Superiores de Valle de Bravo (students from 

different programs, faculty, and administrative staff), taking into account the importance and promotion 

of the institution; education, knowledge development, application of knowledge, project development, 

and sharing these aspects with the real world and the educational community, while upholding the 

commitment to create and preserve environmental sustainability. 

 

The objective of the research is to analyze the results to determine whether students acquired the 

skills required in the relevant courses, based on their participation and the outcomes achieved at the fair. 
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Methodology 

 

The production process and product sales were carried out in five phases. 

 

Phase One: Product planning and description. 

 

Product definition and concept: Product description, needs to be met, value proposition, and 

technological innovation  

 

Master Schedule: Creation of a Gantt chart to map the process from inception through development to 

product sale. 

 

Product development and manufacturing: Use of machinery and equipment, materials, and the product 

manufacturing site. 

 

The students proposed and developed their product model, brand, and tagline; they worked on the 

mission, vision, and values of their project, as well as daily production capacity. 

 

Phase Two: Market Research and Promotion Strategy 

 

Identification of the target market, which in this case was the community of the Technological 

Institute of Higher Studies, with a population of approximately 2,800 people, including administrative 

staff, faculty, and students. 

 

As for production, materials were gradually procured, products were designed using 3D 

modeling, and production processes were mapped out; work also began on drafting the production 

manual. 

 

The production process and product sales were carried out in five phases. 

 

Phase One: Product planning and description. 

 

Product definition and concept: Product description, needs to be met, value proposition, and 

technological innovation  

 

Master Schedule: Creation of a Gantt chart to map the process from inception through development to 

product sale 

 

Product development and manufacturing: Use of machinery and equipment, materials, and the product 

manufacturing site. 

 

The students proposed and developed their product model, brand, and tagline; they worked on the 

mission, vision, and values of their project, as well as daily production capacity. 

 

Phase Two: Market Research and Promotion Strategy 

 

Identification of the target market, which in this case was the community of the Technological Institute 

of Higher Studies, with a population of approximately 2,800 people, including administrative staff, 

faculty, and students. 

 

Nearshoring Implementation: This took place on the campus of the Tecnológico de Estudios Superiores 

de Valle de Bravo, taking advantage of the large number of people who attend the institution. 

 

Phase Four: Event Execution and Logistics. 

 

Two faculty members and students were in charge of the layout and logistics of the sales booth 

areas; they designed and implemented a layout plan for the logistics and arrangement of equipment, as 

well as for the guests attending the fair. 
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The product runway was managed by two faculty members and students from the program, who 

developed a schedule and timeline for the runway, as well as the coffee break, sound system, and screen 

for playing promotional videos. 

 

Phase Five: Post-Event 

 

Impact Report: A final report on the textile manufacturing fair was prepared, along with a summary 

submitted to the division head that documented the key details of the event. This resulted in high 

satisfaction among the faculty, students, and the community of the Tecnológico de Estudios Superiores 

de Valle de Bravo, highlighting the collaborative work, communication, participation, and enthusiasm of 

those involved. 

 

It is important to explain the meaning of the variables in the linear equation and to compare the 

criteria used. 

 

Results 

 

Industrial Engineering students showcased team-developed projects and products, applying the 

knowledge gained from their coursework throughout the semester. A product exhibition was held on the 

institution's main plaza, featuring a presentation and evaluation session where three judges assessed each 

project. 

 

The textile fair included participation from six teams of students from class 301, six teams from 

class 302, and eleven teams from class 501, alongside six invited external teams. Additionally, regional 

producers were invited to showcase and sell their products to the community of the Tecnológico de 

Estudios Superiores de Valle de Bravo. 

 

The subjects covered in this project are Work Studies 1, Economics, and Sustainable 

Development—key pillars for our students in project development, product design, evaluating projects 

in terms of costs and production timelines, and supply chain management, linking cost-benefit analysis 

to sustainable development to preserve a healthy environment and a healthy planet. 

 

The industrial engineering students from groups 301, 302, and 501 organized themselves to set 

up small project demonstration booths around 8:00 a.m. on  December 3, 2025, on the esplanade of the 

Tecnológico de Estudios Superiores de Valle de Bravo, to hold the inauguration and opening of the 

Second Textile Fair on Manufacturing and Sustainable Development. At 10:00 a.m., the administrators, 

executive directors of education, and division heads involved performed the ribbon-cutting ceremony 

along with remarks addressed to the public and students, highlighting the constructive importance of 

involving future generations in the development of new engineers with entrepreneurial skills and 

aptitudes in the social, professional, and institutional spheres. 

 

  Consequently, at around 10:30 a.m., an executive presentation began in the audiovisual room, 

during which two students from each team presented key aspects of the product and its development, as 

well as a hands-on demonstration of the product and its functionality. Three faculty members from the 

business administration program also participated as panel judges to evaluate and approve the objectives 

of each project through specific questions and rubrics.  

 

Meanwhile, on the institution’s esplanade, students displayed and sold their various products with 

high expectations for marketing and sales to the general public, drawing on the experience of showcasing 

the product developed by each team to address a need or provide a solution to a societal problem. This 

activity concluded around 2:00 p.m., achieving the expectations, objectives, and productive goals of the 

second textile fair, in which students, faculty, and the general public collaborated to develop a physical, 

tangible product from start to finish that could be realistically shared and presented to society. 
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Conclusions 

  

It is of the utmost importance to incorporate interdisciplinary projects into any degree program at any 

educational institution, because it is a way to teach students that they can integrate subjects related to 

their major, allowing them to design and execute projects with a satisfactory final outcome, as outlined 

by the Sustainable Development Goal: Quality Education, which guarantees equitable and high-quality 

education for students, where they develop the skills and knowledge provided by the subjects, to produce 

textile manufacturing products. With a focus on the courses in economics and labor studies I, this 

ultimately resulted in a product showcase and a textile manufacturing fair for the sale of students’ 

products. 

 

Statements 

 

The overall objective of the textile manufacturing and innovation fair is to showcase the knowledge, 

talent, design, implementation, and project development of Industrial Engineering students. 

 

The study will be conducted over a six-month period, and the results are expected to contribute to 

improving student participation in future events. 
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