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Abstract 
 

Ruralia 4.0 is a community educational center dedicated to offering comprehensive training based on the 

principles of Solidarity Economy. One of the pillars of Ruralia 4.0 is Agroecological Production, where 

sustainable methods that respect the environment and optimize the use of local resources are taught. 

Through practical workshops, participants learn to cultivate quality food, thus promoting food security. 

Another key component is Education on Solidarity Economy, which emphasizes cooperation and 

collective well-being. Additionally, Ruralia 4.0 stands out for its focus on technological innovation, 

implementing tools that facilitate continuous training, information exchange, and collaboration, 

empowering the community and promoting sustainable and resilient development.     

 
Rural Companies as Engines of Development: Ruralia 4.0 community educational center. 

Objectives Methodology contribution 

To establish a community educational center that 

promotes integral development through the 

solidarity economy, agroecology, technological 

innovation, and collective health. The objective 

is to improve the quality of life and strengthen 

community autonomy in Amaxac de Guerrero, 

Tlaxcala, Mexico, through training in sustainable 

practices that optimize local resources, promote 

food security, and create resilient solutions for 

collective benefit and community cooperation. 

The methodology used in the Ruralia 4.0 

educational center is based on educational 

workshops that focus on the solidarity economy, 

agroecology, and technological innovation. First, 

a participatory diagnosis is carried out to identify 

local needs and potentials. Based on this 

information, a program of practical workshops is 

designed and adapted in which participants learn 

about agroecological methods, community 

management, and accessible technology for 

sustainable solutions. During the workshops, 

participants collaborate in activities of 

cultivation, collection and analysis of local 

resources, as well as in the development of 

collective projects that promote the economic 

and social autonomy of the community. These 

workshops not only transfer knowledge, but also 

strengthen local organization and community 

empowerment, promoting self-management and 

resilience through practices that respect and 

value the natural environment. 

The Ruralia 4.0 initiative contributes to 

community development in Amaxac de Guerrero 

by implementing an educational model based on 

the solidarity economy, agroecology and 

innovative technology. This approach provides 

the community with tools to achieve food self-

sufficiency and improves social cohesion by 

integrating values of cooperation and 

sustainability. In addition, it promotes 

environmental preservation and the 

improvement of collective health, promoting 

practices that strengthen resilience and 

adaptability in the face of social and ecological 

challenges. 

 

Solidarity economy, Agroecology, Technological innovation 

 

Resumen                                                                        
 

Ruralia 4.0 es un centro educativo comunitario que se dedica a ofrecer una formación integral basada en 

los principios de la Economía Solidaria. Uno de los pilares de Ruralia 4.0 es la Producción 

Agroecológica, donde se enseñan métodos sostenibles que respetan el medio ambiente y optimizan el 

uso de recursos locales. A través de talleres prácticos, los participantes aprenden a cultivar alimentos de 

calidad, promoviendo así la seguridad alimentaria. Otro componente clave es la Educación sobre 

Economía Solidaria, que enfatiza la cooperación y el bienestar colectivo. Además, Ruralia 4.0 se destaca 

por su enfoque en la innovación tecnológica implementando herramientas facilitan la capacitación 

continua el intercambio de la información y la colaboración, empoderando a la comunidad y 

promoviendo un desarrollo sostenible y resiliente. 

 
Empresas Rurales como Motores de Desarrollo: Ruralia 4.0 centro educativo comunitario. 

Objetivos Metodología Contribución 

Establecer un centro educativo 

comunitario que promueva el desarrollo 

integral a través de la economía solidaria, 

agroecología, innovación tecnológica y 

salud colectiva. El objetivo es mejorar la 

calidad de vida y fortalecer la autonomía 

comunitaria en Amaxac de Guerrero, 

Tlaxcala, México, mediante la 

capacitación en prácticas sostenibles que 

optimicen recursos locales, fomenten la 

seguridad alimentaria y creen soluciones 

resilientes para el beneficio colectivo y la 

cooperación comunitaria. 

La metodología empleada en el centro educativo Ruralia 4.0 

se basa en talleres educativos que se enfocan en la economía 

solidaria, la agroecología y la innovación tecnológica. 

Primero, se realiza un diagnóstico participativo para 

identificar las necesidades y potenciales locales. A partir de 

esta información, se diseña y adapta un programa de talleres 

prácticos en los que los participantes aprenden sobre métodos 

agroecológicos, gestión comunitaria, y tecnología accesible 

para soluciones sostenibles. Durante los talleres, los 

asistentes colaboran en actividades de cultivo, recolección y 

análisis de recursos locales, así como en el desarrollo de 

proyectos colectivos que promuevan la autonomía económica 

y social de la comunidad. Estos talleres no solo transfieren 

conocimientos, sino que también refuerzan la organización 

local y el empoderamiento comunitario, fomentando la 

autogestión y la resiliencia mediante prácticas que respetan y 

valoran el entorno natural. 

La iniciativa Ruralia 4.0 contribuye al 

desarrollo comunitario en Amaxac de 

Guerrero al implementar un modelo 

educativo basado en la economía solidaria, 

agroecología y tecnología innovadora. Este 

enfoque proporciona a la comunidad 

herramientas para lograr la autosuficiencia 

alimentaria y mejora la cohesión social al 

integrar valores de cooperación y 

sostenibilidad. Además, fomenta la 

preservación ambiental y la mejora de la 

salud colectiva, promoviendo prácticas que 

fortalecen la resiliencia y adaptabilidad 

frente a retos sociales y ecológico. 

 

Economía solidaria, Agroecología, Innovación tecnológica 
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Introduction 

 

Ruralia 4.0 is a community education centre for innovation and sustainability in education. Its main 

mission is to offer a comprehensive education based on the principles of the Solidarity Economy, 

promoting essential values such as cooperation, equity and respect for the environment. In an increasingly 

interconnected world, Ruralia 4.0 responds to new social and economic demands by integrating 

technological innovation and contemporary practices that enrich the teaching-learning process. This 

community education centre, located in Amaxac de Guerrero, Tlaxcala, Mexico, has the mission to build 

local capacities to face the challenges of the 21st century through training based on principles of 

Solidarity Economy, agro-ecological production, collective health and technological innovation. 

Therefore, its programmes are designed to include the entire population, from childhood to adulthood, 

ensuring inclusive and accessible training. 

 

The importance of this approach lies in the fact that it addresses fundamental problems such as 

food security and sovereignty, economic and social marginalisation, and lack of access to educational 

technologies, ensuring that education is not only inclusive, but transformative. The combination of 

technological innovation and agro-ecological principles represents an added value compared to other 

techniques, as it integrates contemporary digital tools with traditional sustainable practices, building a 

bridge between ancestral knowledge and modern demands. 

 

The central problem that Ruralia 4.0 seeks to solve is the vulnerability of rural communities in 

the face of food insecurity, economic precariousness and lack of technological training. The main 

hypothesis guiding this initiative is that the implementation of comprehensive and contextualised 

education can transform rural communities into models of resilience, self-sufficiency and sustainable 

development, addressing both immediate needs and future generations. 

 

The Ruralia 4.0 proposal aims to create a community education centre that promotes the integral 

development of the community through education, environmental care, collective health, technological 

innovation and solidarity economy, in order to improve the quality of life and strengthen community 

autonomy. This approach seeks to transform the reality of rural communities by providing them with 

practical tools and knowledge that will enable them to face the challenges of the present and build a more 

sustainable, equitable and resilient future. 

 

This paper is organised in 6 main sections that explain in detail the educational model of Ruralia 

4.0, its theoretical foundations and the results obtained in its implementation: 

 

1. Concept of Solidarity Economy 

2. Concept of Agroecology 

3. Concept of Technological Innovation 

4. Methodology 

5. Results 

6. Conclusions 

 

Concept of Solidarity Economy 

 

The solidarity economy is a socio-economic model that promotes cooperation, collective ownership and 

democratic decision-making among its members. According to the National Institute of Social Economy, 

the social and solidarity economy (SSE), Figure 1, encompasses a series of initiatives that seek to 

transform traditional forms of economy by promoting relationships based on trust, solidarity and 

community participation.  

 

These initiatives focus on collaborative work and the shared management of resources and goods, 

generating an economy oriented not only towards economic profit, but also towards meeting the needs 

of its members and the communities in which they operate.  
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Box 1 
 

 
Figure 1 

Outline of the Solidarity Economy 
Source: based on information from the National Institute of Social Economy 2021 

 

The social and solidarity economy (SSE) implies a paradigm shift by seeking a balance between 

economic outcomes and social objectives in a system where all members are owners and participate 

democratically in decision-making. This means that ownership is not concentrated in a single person or 

in the capital contributions of the members, but is distributed equally among all participants. Decisions 

are therefore taken collectively, prioritising the common good over individual financial interests. 

 

Among the fundamental characteristics of the SSE are: democratic decision-making, shared 

ownership, equitable distribution of benefits among members, and a strong social commitment focused 

on the well-being of the community. In addition, the management of organisations adopting this model 

is autonomous and transparent, so that capital does not determine the influence on decisions or control 

of the organisation. 

 

Although economic profitability remains relevant in this model, social and environmental 

sustainability becomes an essential pillar. Organisations operating under SSE principles have the 

responsibility to be economically viable, but they must also ensure that the profits generated have a 

positive and direct impact on the territories where they are present. This implies that they must not only 

be competitive and self-sufficient, but also contribute to local development and to the improvement of 

the quality of life of the community (National Institute of Social Economy, 2021). 

 

The social sector of the economy is fundamental to the social and solidarity economy (SSE), 

Figure 2, in Mexico and is supported by the Political Constitution of the United Mexican States, in 

particular Article 25. This article establishes the collaboration between the public, private and social 

sectors in the economic development of the country.  

 

In this context, the Law of the Social and Solidarity Economy (LESS) recognises the social sector 

as one of the fundamental pillars of the national economy, integrating diverse forms of social 

organisation, such as ejidos, communities, cooperatives and other entities that manage the production, 

distribution and consumption of goods and services in a solidarity-based and responsible manner. (Bonfil, 

C. C., 2020). 

 

 

 

 

 

 

 

 

Promotes:

Cooperation

Collective ownership

Democratic decision-
making among members

Social and Solidarity 
Economy (SSE) 

approach:

Transforming traditional 
forms of economy
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Community participation
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and assets
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Positively impacting the 
communities in which they 
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Not only focus on economic 
benefits
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Economic outcomes
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individual financial interest
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Box 2 
 

 
 

Figure 2 

Fundamental characteristics of the SSE 
Source based on information from the National Institute of Social Economy 

 

Organisations of the Social Sector of the Economy (OSSE), mentioned in the Law on the Social 

and Solidarity Economy (LESS), encompass various forms of organisation that aim to meet the needs of 

society through cooperation and solidarity. These bodies include ejidos, communities, cooperatives, 

workers' organisations and enterprises where ownership is majority employee-owned. All these actors 

share the goal of fostering a more equitable and just economy, focused on social welfare, the development 

of the territories in which they operate and the improvement of the living conditions of their members 

(Chávez & Barro, 2020). 

 

The social and solidarity economy (SSE) is presented as an alternative to conventional economic 

models, proposing a more humane, inclusive and solidarity-based approach to the management of 

economic resources. This form of organisation is based on democratic control by the members, equity in 

the distribution of benefits and continuous training of its members. This enables people to empower 

themselves collectively, manage their resources responsibly and contribute to social welfare, while at the 

same time strengthening their productive and organisational capacities (Ortega, 2022). 

 

The solidarity economy is presented as an alternative to the capitalist model, based on principles 

that differ significantly from those of the dominant system: capitalist development is characterised as 

being driven by big capital and influenced by values that promote free markets, competition, 

individualism and a state with minimal intervention. In contrast, the SSE is carried out through 

communities formed by small associated enterprises or worker cooperatives, which are organized in 

federations and operate in an environment where, despite competing in the same markets, values of 

cooperation and mutual support among people or enterprises prevail. 

 

It is important to emphasise that the solidarity economy does not seek to challenge or dismiss 

development, which, despite being framed within a capitalist context, contributes to the progress of 

humanity. It aims to promote more equitable development, distributing both profits and losses more 

fairly. Solidarity economy does not operate in a separate sphere from capitalism and the formal market; 

on the contrary, it seeks to find within the existing economic reality development alternatives that are 

based on more humane and ethical values. This approach not only offers a more inclusive and fairer 

approach to the economic sphere, but also seeks to strengthen the social fabric by fostering solidarity and 

cooperation between individuals and communities. Through the solidarity economy, it aims to build a 

development model that prioritises collective well-being over individual profit, thus promoting greater 

equity and social justice in today's economic environment. 

Ownership and Decision 
Making

Social Commitment

Democratic participation in 
decision-making

Collective decisions that prioritise the 
common good over individual 

interests

Paradigm shift in the 
economy. It seeks a balance 

between economic and 
social objectives..
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In doing so, it opens the door to new forms of economic organisation and operation that not only 

generate wealth, but also improve the quality of life of the people involved, promoting a more responsible 

and sustainable economy. Solidarity economy is thus a viable and transformative option in a world where 

the search for the common good. 

 

Concept of Agroecology 

 

Agroecology emerges not only as an agricultural practice, but as an integral solution capable of 

addressing these challenges from multiple dimensions. Toledo (2012) defines agroecology as a three-

dimensional discipline that integrates science, practice and social movement, offering a holistic and 

sustainable approach to food production. 

 

In Latin America, as a region of immense biological and cultural diversity, it has become a ready 

scenario for the evolution and application of agroecology. The region's rich agricultural tradition, 

combined with its particular socio-economic and environmental challenges, provides a unique context 

for the implementation of agroecological practices. Toledo & Barrera-Bassols (2008) highlight how 

agroecology has responded to ecological and social demands arising from critical and alternative 

thinking, promoting production systems that are adaptive, just and in harmony with the natural 

environment. 

 

Agroecology in Latin America has undergone what Toledo & Boege (2010) describe as a ‘triple 

transformation’, marking a significant shift in the cognitive, technological and socio-political aspects of 

agriculture. This change has been largely driven by peasant and indigenous movements that, through the 

adoption of scientific advances in agroecology, have promoted practices that enhance the autonomy and 

resilience of rural communities (Funes et al., 2002; Wezel et al., 2009). 

 

In Latin America, agroecology began with the profound agricultural wisdom of its original 

peoples. These communities developed resilient and adaptive farming systems according to the diversity 

of climates and ecosystems of the region, based on principles of diversification, rotation and sustainable 

management of natural resources. These practices, which today we recognise as agroecological, were 

fundamental to the survival and food sovereignty of numerous communities over the centuries (Altieri 

& Toledo, 2011). 

 

Recognition of agroecology rapidly expanded due to its ability to simultaneously address issues 

of food production, social equity and environmental sustainability. International organisations such as 

the FAO (Food and Agriculture Organization of the United Nations) began to promote agroecology as a 

key to achieving food security and adapting to climate change in vulnerable contexts. In Latin America, 

this resonated deeply, as the region is highly susceptible to the effects of climate change and faces 

persistent challenges of inequity (FAO, n.d.). 

 

For their part, social movements have played a crucial role in the dissemination and 

implementation of agroecology in Latin America. Numerous movements have emerged to revalue 

ancestral knowledge and indigenous agricultural practices, integrating them with modern agroecological 

principles. These movements, often led by indigenous and peasant communities, have promoted crop 

diversification, soil and water conservation, and sustainable food production, contributing significantly 

to food security and climate resilience in their regions (Altieri & Toledo, 2011). 

 

The impact of social movements on agroecology has also been seen in the political sphere. In 

countries such as Bolivia and Ecuador, social mobilisation has led to the inclusion of rights of nature and 

food sovereignty in national constitutions, establishing a legal framework for the protection of 

agroecological systems and rural livelihoods (Claeys, 2015). These legislative victories are testimony to 

the power of social movements to influence public policy in favour of agroecology. 

 

However, despite these advances and according to Fernandes (2009) and van der Ploeg (2008, 

2010a), current territorial disputes reflect the struggle for autonomy and the reconfiguration of spaces in 

favour of divergent interests. These involve rural social movements and agribusiness, which seek to 

reterritorialise rural spaces according to their visions and objectives. According to Fernandes (2009), 

there is a constant struggle for access, control and use of land, generating territories of domination and 

resistance (Fernandes, 2009). 
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As van der Ploeg (2008, 2010a) suggests, peasant autonomy implies a constant struggle to build 

and maintain a self-managed resource base that strengthens co-production with nature, reducing 

dependence on external markets. This vision emphasises the importance of strengthening the relationship 

between producers and nature through agroecological practices in order to achieve greater control over 

the territory (van der Ploeg, 2010b). 

 

Both agribusiness and rural social movements are attempting to reterritorialise rural spaces and 

reconfigure them in favour of their interests. While one seeks maximum profit extraction on the one 

hand, the other seeks to defend and (re)build communities, it is in this context that recampesinisation 

emerges as their tool to realise their objectives. 

 

The practice of re-campesinisation has a direct impact on the autonomy of rural communities. By 

reducing dependence on external inputs, such as chemical fertilisers and patented seeds, and by 

promoting diversified production systems, communities can achieve greater food self-sufficiency. This 

process also contributes to the conservation of native seeds and agricultural biodiversity, crucial elements 

for food sovereignty and ecological resilience (Altieri & Toledo, 2011). 

 

However, despite its benefits, recampesinisation faces several challenges. Pressure from agro-

industrial expansion, unfavourable agricultural policies and climate change threaten the viability of 

peasant farming practices. But this does not diminish the growing awareness of environmental problems 

and food insecurity that has led to a renewed appreciation of agroecology and re-campesinisation as key 

strategies for a sustainable future. 

 

In the specific case of communities such as Amaxac de Guerrero, re-campesinisation represents 

not only a return to traditional agricultural practices but also a reaffirmation of peasant identity and 

culture in the context of globalisation. 

 

The implementation of agroecology in the municipality of Amaxac de Guerrero presents an 

invaluable opportunity to simultaneously address the challenges of environmental sustainability, socio-

economic development and food security. In this last aspect, nutritional food security in the municipality 

of Amaxac de Guerrero is affected by various factors related to agriculture and rural development. The 

current agricultural situation in Amaxac is characterised by small farms, environmental degradation and 

limited access to sustainable technologies. To address these challenges and promote food security in the 

region, it is essential to adopt an agroecological approach that integrates sustainable and environmentally 

friendly practices. 

 

Agroecology is presented as a tool to improve food production in a sustainable way and promote 

food security in Amaxac de Guerrero. By combining traditional peasant knowledge with agroecological 

practices, the resilience of local farming systems can be strengthened and access to nutritious, quality 

food can be guaranteed. 

 

Community participation plays a key role in developing effective strategies to improve food 

security in Amaxac. Collaboration between farmers who offer their products in places such as the 

‘mercadito Alternativo’ is highlighted to strengthen farmers' capacities, promote crop diversification and 

foster food self-sufficiency. This type of organisation helps to promote agricultural and nutritional 

diversity is another aspect of ensuring a balanced and varied diet in Amaxac de Guerrero. The 

conservation of agricultural biodiversity and the promotion of local and nutritious foods are fundamental 

to improving the quality of the population's diet and preventing malnutrition. 

 

Despite challenges such as poverty, food insecurity and lack of access to nutritious food, there 

are also opportunities in Amaxac de Guerrero to improve food security through innovative and 

sustainable agroecology-based approaches. Such as the optimal use of space and local resources, as most 

agricultural land in Amaxac de Guerrero is limited in space and requires maximising the use of 

environmental resources and available land, through polycultures, agroforestry, home gardens, altitudinal 

zoning, fragmentation of the land and rotations. It is important to highlight the importance of promoting 

agroecological practices, solidarity economy and self-management in rural communities as key strategies 

to improve food and nutrition security in municipalities. These approaches not only strengthen local 

production and access to healthy food, but also promote environmental sustainability and the long-term 

well-being of local populations. 
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According to Barkin (2012), the concentration of capital has had significant negative effects on 

society, which highlights the urgent need to reconsider market rationality as its fundamental principle. It 

is crucial to move towards new forms of social and economic organisation that overcome current models, 

which have intensified individualism, the commodification of nature and the primacy of private property. 

This underlines the importance of incorporating indigenous and local epistemologies in the development 

of alternative strategies for sustainable regional resource management (Barkin, 2010). As Barkin (2009) 

points out, social and technological innovation is key to generating viable socio-economic alternatives. 

Considering the perspectives of authors such as Toledo and Barrera-Bassols (2008), who emphasise the 

need to recognise and value traditional knowledge in environmental management, it is essential to 

combine local knowledge with science in order to build a society based on a new sustainable rationality. 

In this sense, the dialogue of knowledge is presented as an essential tool to challenge the hegemony of 

unitary visions and promote cultural and biological diversity (Barkin, 2012). 

 

It is essential to consider the experiences of peasant and indigenous communities that have opted 

for self-management and empowerment in the administration of their natural resources. From a scientific 

perspective, these practices provide valuable lessons for developing sustainable development models that 

are based on social justice and intergenerational equity. This highlights the need to strengthen 

empowerment processes and build alliances between communities to address global socio-environmental 

challenges. It is also crucial to rethink current social paradigms and foster diversity of perspectives, 

knowledge and rationalities in the search for sustainable and just development. Through the 

multidisciplinary approach suggested by authors such as Barkin, it is possible to envision the construction 

of a new social paradigm that integrates ethical, community and ecological values, which would 

contribute to forge resilient societies in harmony with the natural environment. 

 

Concept of Technological Innovation 

 

Technological innovation can be defined as the introduction of significant improvements in products, 

processes or services through the use of advances in science and technology (Croitoru, 2012). According 

to the Organisation for Economic Co-operation and Development (OECD), technological innovation 

refers to the implementation of a new or significantly improved product or process (OECD, 2018). This 

may include changes in materials, components, software, systems or processes that enable greater 

efficiency, quality or sustainability. 

 

Technological innovation is not only the creation of something completely new, but also the 

substantial improvement of something existing. For example, the introduction of more sustainable 

technologies in agricultural production or the creation of software that optimises industrial processes are 

examples of how technological innovation can take both incremental and disruptive forms. 

According to recent studies, technological innovation can be classified into two main categories: 

incremental innovation and disruptive innovation (Christensen, 2015). 

 

Incremental innovation: This refers to incremental improvements in existing products or 

processes. This form of innovation is common in industries that seek to optimise and refine their current 

technologies to remain competitive. A clear example of this is the evolution of smartphones, where each 

new generation introduces improvements in speed, camera, or functionality without changing the essence 

of the product. 

 

Disruptive innovation: In contrast, disruptive innovation introduces technologies that drastically 

change the market or industry. These innovations often have a profound impact, eliminating or replacing 

previous models. An emblematic example is the emergence of streaming platforms such as Netflix, which 

completely transformed the entertainment industry and displaced traditional formats such as movie 

rentals. 

 

Technological innovation has been identified as a key factor in long-term economic growth. 

According to Solow (1957), technological progress is responsible for a large part of productivity growth 

in developed economies. Firms that invest in research and development (R&D) tend to be more 

competitive globally and can offer higher quality products at lower prices. The relationship between 

technological innovation and economic development is particularly strong in sectors such as advanced 

manufacturing, biotechnology, and information technology. 
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However, despite its importance, technological innovation presents challenges that include 

limited access to financial resources for research, cultural resistance to change, and lack of adequate 

government policies to promote technological development. According to Rogers (2014), the diffusion 

of new technologies also faces challenges due to the lack of adequate infrastructure or the low level of 

education in some regions. 

 

This is why technological innovation is fundamental to the advancement of modern society. From 

incremental improvements to disruptive innovations, the development of new technologies and their 

integration into production processes and services has enabled sustained economic growth and 

transformed the way people live and work. However, to reap the full benefits of innovation, it is essential 

to overcome existing barriers by fostering effective public policies, investing in research and 

development, and creating a culture open to technological change. 

 

Methodology 

 

The Methodology is based on educational workshops focused on promoting social and solidarity 

economy, agroecology and technological innovation, following a series of key steps that allowed not 

only the transfer of knowledge, but also the creation of sustainable local solutions through the active 

participation of the community where the Community Education Centre is located. In conclusion, this 

methodology based on educational workshops was structured in a way that ensures knowledge transfer, 

promotes the creation of sustainable solutions and fosters community empowerment. 

 

Results 

 

The ‘Roots and Wings’ workshop, (Figure 3 and 4), achieved an active participation of community 

members, who were involved in various activities to identify and value local flora and fauna. Participants 

demonstrated an increase in their knowledge of the region's biodiversity and its importance for the 

ecological balance. 

 

In addition, group dynamics were carried out to encourage discussion on sustainable practices 

and the implementation of concrete actions to preserve the natural environment. As a result, a collective 

commitment towards the conservation of biodiversity was generated, with the creation of a community 

action plan that includes the implementation of clean-up and reforestation days. The feedback received 

by the participants highlights a renewed sense of belonging and a greater responsibility towards the care 

of the environment. 

 

Box 3 
 

 
Figure 3 

Roots and Wings Workshop 
Source [Photograph obtained from the course "Roots and Wings" Workshop 2024]. 
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Box 4 
 

 
Figure 4 

Roots and Wings Workshop 
Source: Photograph obtained from the course "Roots and Wings" Workshop 2024 

 

The workshop "Training in Robotics and Sustainability through Mechanical Engineering" was 

carried out with the active participation of teachers from various basic level institutions. Throughout the 

sessions, key topics related to the principles of speed and power transmission of gears, as well as essential 

concepts in robotics were addressed (figure 5). 

 

Participants showed a remarkable interest and willingness to learn about the application of these 

principles in education. During the workshop, practical demonstrations were carried out to facilitate the 

understanding of the theoretical concepts.  

 

Box 5 
 

 
Figure 5 

Workshop "Training in Robotics and Sustainability through Mechanical 

Engineering". 
Source:Photograph obtained from the course "Training in Robotics and Sustainability 

through Mechanical Engineering". 

 

 

Photograph 3: Hernández, Hernández, A. (2024). Workshop "Training in Robotics and 

Sustainability through Mechanical Engineering". 

 

The impact of the workshop was reflected not only in the acquisition of technical knowledge, but 

also in the creation of a collaborative community among teachers. This space allowed the exchange of 

ideas and experiences, enriching the pedagogical practices of each participant. In addition, teachers 

received guides and teaching resources that facilitate the implementation of robotics projects in their 

schools, adapted to local needs and contexts. 
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Through interactive activities, teachers learned to build simple robotic models that emulate real 

situations, integrating sustainability concepts. These activities not only strengthen their students' learning 

in areas such as mathematics, science and technology, but also foster critical 21st century skills such as 

problem solving, teamwork and creative thinking. 

 

Importantly, the workshop served as a starting point for teachers to improve their use of 

educational technology. With the support of the training received, they are better equipped to create more 

dynamic, inclusive and sustainable learning environments, aligned with the global challenges of our time. 

The success of the workshop reinforces the importance of continuing to develop initiatives that integrate 

technology and sustainability in basic education, as these areas not only improve educational quality, but 

also inspire future generations to seek responsible and sustainable solutions to the challenges facing our 

societies. 

 

Conclusion 

 

The Ruralia 4.0 project has begun to generate a positive impact in the community of Amaxac de Guerrero, 

promoting economic autonomy and sustainability through training programmes. In the long term, it is 

envisaged that this initiative will not only boost community resilience, but also strengthen support 

networks with external actors and expand access to workshops, thus consolidating a solidarity-based 

development model. 

 

The Social and Solidarity Economy (SSE) is presented as a viable alternative for building social 

relations based on solidarity and mutual trust. This approach seeks to cultivate a strong community spirit, 

encouraging the active participation of all members of society, regardless of age, gender or socio-

economic status. SSE advocates an economic model that prioritizes collective well-being over individual 

profit, promoting a sense of belonging and collaboration among community members. 

 

The implementation of SSE aims to create support networks that facilitate collaboration and joint 

work between individuals and organisations. This approach not only contributes to the empowerment of 

communities, but also enables citizens to become active agents of change, rather than mere recipients of 

external policies. Furthermore, the promotion of the SSE can result in the creation of sustainable jobs 

and the strengthening of the local economy, which positively impacts on the quality of life of the 

inhabitants. 

 

SSE is not limited to the generation of economic resources; it also addresses social, cultural and 

environmental aspects, promoting integral development that benefits the whole community. This 

translates into a more supportive, participatory and resilient environment, where all stakeholders can 

contribute and benefit equitably. By adopting an SSE approach, the foundations are laid for a more just 

and equitable society, where prosperity is not only understood as an economic goal, but also as a 

commitment to social and environmental well-being, making use of technological innovation while 

promoting sustainable practices. 
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