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Environmental education has become a fundamental element in the training of citizens and 

professionals prepared to address contemporary environmental challenges. According to UNESCO 

(2017), this educational dimension fosters the development of competencies, attitudes, and values 

oriented toward sustainability, integrating theory with practice across different levels of education. In 

this sense, higher education institutions play a strategic role by linking knowledge generation with the 

implementation of actions that promote the responsible use of natural resources and the mitigation of 

environmental impacts (Tilbury, 2011). 
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Abstract           

  

Environmental education is a key component in preparing citizens to address sustainability challenges. 

This study analyzes the actions implemented by the Technological University of Jalisco (UTJ) to 

strengthen an environmental culture within the university through a program structured in three phases. 

The first stage involved installing paper recycling containers in teaching buildings, collecting 395 kg of 

paper with an environmental benefit equivalent to conserving five trees and saving 6,000 liters of water. 

The second stage was developed as a pilot program in selected buildings, including battery collection 

campaigns and the installation of color-coded containers in compliance with the NAE-007-

SEMADET/2008 regulation, achieving a 72% compliance rate in proper waste classification. The third 

stage focused on cigarette butt and laboratory glove collection, resulting in 645 g of cigarette butts 

(approximately 2,385 units) and 9.8 kg of gloves classified as hazardous waste, with a compliance rate 

close to 95%. Overall, the results showed a reduction in improper waste disposal from 40% to 20% and 

high student participation, demonstrating the program’s effectiveness in raising awareness within the 

academic community. This model reinforces the comprehensive training of Environmental Engineering 

students and can be replicated in other academic contexts, contributing to the 2030 Agenda and the 

strengthening of institutional environmental management. 

 

Environmental education, Waste management, Austainable university culture 

 

Resumen 

 

La educación ambiental constituye un eje fundamental en la formación de ciudadanos capaces de 

enfrentar los retos de sostenibilidad. En este estudio se analizan las acciones implementadas por la 

Universidad Tecnológica de Jalisco (UTJ) para fortalecer la cultura ambiental universitaria a través de 

un programa estructurado en tres fases. La primera etapa consistió en la instalación de contenedores para 

la recolección de papel reciclado en edificios de docencia, alcanzando una recolección de 395 kg y un 

impacto ambiental equivalente a la conservación de cinco árboles adultos y un ahorro de 6,000 litros de 

agua. La segunda fase se desarrolló como piloto en edificios seleccionados, incorporando campañas de 

acopio de pilas y la instalación de contenedores diferenciados conforme a la norma NAE-007-

SEMADET/2008, logrando la correcta clasificación de residuos en 72 % de los casos. Finalmente, en la 

tercera fase se recolectaron colillas de cigarro (645 g, equivalentes a 2,385 unidades) y 9.8 kg de guantes 

de laboratorio clasificados como residuos peligrosos, con un cumplimiento cercano al 95 %. En conjunto, 

los resultados muestran una reducción del 40 % al 20 % en la disposición inadecuada de residuos y una 

alta participación estudiantil, lo que evidencia la efectividad del programa en la sensibilización de la 

comunidad universitaria. Este modelo refuerza la formación integral de los estudiantes de Ingeniería 

Ambiental y puede ser replicado en otros contextos académicos, contribuyendo al cumplimiento de la 

Agenda 2030 y al fortalecimiento de la gestión ambiental institucional. 

 

Educación ambiental, Gestión de residuos, Cultura universitaria sostenible  

 

Introduction 

 

Environmental education has become a fundamental element in the training of citizens and professionals 

prepared to address contemporary environmental challenges. According to UNESCO (2017), this 

educational dimension fosters the development of competencies, attitudes, and values oriented toward 

sustainability, integrating theory with practice across different levels of education. In this sense, higher 

education institutions play a strategic role by linking knowledge generation with the implementation of 

actions that promote the responsible use of natural resources and the mitigation of environmental impacts 

(Tilbury, 2011). 

 

In the global context of the environmental crisis, universities are called to actively participate in 

forming professionals capable of responding to ecological challenges. The Technological University of 

Jalisco (UTJ) exemplifies this responsibility through a comprehensive institutional policy aligned with 

the 2030 Agenda for Sustainable Development (UN, 2015) and current Mexican environmental 

regulations. 
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 Among its actions are the secondary separation of municipal solid waste in compliance with the 

state regulation NAE-SEMADES-007/2008, the installation of containers for paper disposal in 

classrooms and workshops, the organization of battery collection campaigns, the placement of containers 

in laboratories for the safe disposal of disposable gloves, and the use of devices for cigarette butt 

collection aimed at environmental reuse projects. These initiatives not only demonstrate institutional 

compliance but also strengthen the training of students by linking theoretical learning with environmental 

values and practices. Furthermore, the Environmental Engineering program consolidates this 

commitment by preparing professionals capable of designing, evaluating, and implementing strategies 

for the prevention and mitigation of impacts, under principles of sustainability and social responsibility. 

 

The central problem addressed in this study is the persistent gap between the theoretical 

promotion of sustainability and its effective application in university life. The guiding hypothesis is that 

the implementation of institutional environmental education policies and actions at UTJ significantly 

contributes to the comprehensive training of students, fostering values of environmental responsibility 

and sustainable practices that help build a university culture committed to sustainable development. In 

this framework, the objective of the present article is to analyze the actions implemented by UTJ in the 

field of environmental education, in order to assess their impact on student training and their contribution 

to strengthening a university culture oriented toward sustainability. This analysis is relevant not only for 

understanding the institutional commitment of UTJ but also for generating insights that may serve as a 

reference for similar initiatives in other higher education institutions. 

 

Methodology 

 

This project was structured in successive stages for the development and implementation of each 

environmental education strategy. The first stage consisted of placing containers in all teaching buildings 

for the collection of recycled paper. Once the containers reached full capacity, the recycling company Te 

Lo Compro Recicladora Industrial collected the paper and subsequently issued a record based on the 

quantity recovered. The second stage was developed as a pilot program by students of the Environmental 

Engineering program in Teaching Building “J” and Workshop “E.” This phase included the 

implementation of battery collection campaigns, with small containers placed on the desks of secretaries’ 

offices so that the academic community could deposit these wastes. At the same time, five different 

containers were placed at the entrance of the building, each identified according to the Secondary 

Classification established by the state environmental regulation NAE-007-SEMADET/2008. Each 

container was marked with a specific color: gray for metal waste, yellow for paper and cardboard, black 

for hard-to-recycle waste, and white for glass. This strategy was implemented over four weeks to monitor 

and quantify the proper disposal of waste by students according to the designated containers. 

 

Finally, three cigarette butt collection containers were installed. These were manufactured from 

recycled PVC and zeolite to facilitate collection and disposal, and were placed in Teaching Buildings I 

and J. In the case of containers for the disposal of laboratory-generated waste—specifically disposable 

gloves used during laboratory practices—these were located at the entrances of Chemistry Laboratory I 

and Chemistry Laboratory II in Building E. These strategies were classified as hazardous waste 

management and were monitored for four weeks to determine the amount generated. The project was 

therefore structured in successive phases aimed at implementing and evaluating environmental education 

strategies within the university context. Each stage included planning, execution, monitoring, and 

recording of results to ensure the relevance of the actions. 

 

Stage 1: Paper Collection and Recycling 

 

− Action implemented: Placement of containers exclusively for recycled paper in all teaching 

buildings (Figure 1). 

 

− Execution: Once containers reached maximum capacity, Te Lo Compro Recicladora Industrial 

carried out the collection and provided a quantitative record of the paper gathered. 

 

− Specific objective: To encourage waste separation and promote a recycling culture within the 

academic community. 
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Box 1 
 

 
 

Figure 1 

Paper recycling container installed in teaching buildings as part of Stage 1 of the 

environmental education program.       

 

Stage 2: Pilot Program for Waste Separation and Battery Collection 

 

− Actions implemented: 

− Battery collection campaigns in Teaching Building “J” and Workshop “E.” 

− Installation of small containers in secretarial offices. 

 

− Secondary classification (NAE-007-SEMADET/2008) (Figure 2): 

− Gray: metals. 

− Yellow: paper and cardboard. 

− Black: hard-to-recycle waste. 

− White: glass. 

 

− Pilot duration: Four weeks, during which waste disposal by students was quantified and 

evaluated. 

 

− Specific objective: To raise awareness within the community about the correct classification of 

solid and hazardous waste in accordance with state regulations. 
 

Box 2 
 

 
 

Figure 2 

Secondary waste separation containers (paper and cardboard, metals, glass, and 

plastics) implemented during the pilot program in accordance with state regulation 

NAE-007-SEMADET/2008 
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Stage 3: Cigarette Butt and Hazardous Laboratory Waste Collection 

 

− Actions implemented: 

− Installation of three containers made of recycled PVC and zeolite for cigarette butt collection 

(Figure 3) in Teaching Buildings I and J. 

− Placement of containers for disposable gloves used in laboratory practices at the entrances of 

Chemistry Laboratories I and II (Building E). 

 

− Monitoring duration: Four weeks, recording the amount of waste generated. 

 

− Classification: Hazardous waste. 

 

− Specific objective: To promote the safe management of hazardous waste and reduce the 

environmental impact associated with cigarette butts and contaminated laboratory materials. 

 

Box 3 
 

 
 

Figure 3 

Cigarette butt collection container (ECOCOLILLAR) placed in common areas to promote 

safe disposal and recycling of high-risk waste 

 

Results 

 

During the implementation period, the paper recycling containers installed in Teaching Buildings “J” 

and “M” reached full capacity, with a total of approximately 395 kg of paper collected by the recycling 

company Te Lo Compro. Approximately 80% of students used the containers correctly, with no evidence 

of cross-contamination. The estimated environmental benefit of this action corresponds to the 

conservation of five mature trees and a savings of nearly 6,000 liters of water, according to paper 

recycling indicators. 

 

In the pilot battery collection program, 15.5 kg of alkaline and rechargeable batteries were 

gathered, preventing their disposal in common waste. Regarding the secondary classification established 

by the NAE-007-SEMADET/2008 standard, the following amounts were recorded: 12 kg in the gray 

container (mainly soda cans), 25 kg in the yellow container (predominantly discarded notebooks), 9 kg 

in the white container (500 ml glass bottles), and 18 kg in the black container (non-recyclable waste). 

Compliance evaluation showed that 72% of students performed correct separation, while the remaining 

28% made errors, mostly by mixing organic waste into inappropriate containers. Notably, both faculty 

and administrative staff expressed interest in replicating the strategy in other buildings. 
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In the third phase, an average of 220 g of cigarette butts were collected weekly in the containers 

placed in Buildings “I” and “J,” reaching a total of 645 g, equivalent to approximately 2,385 units. Thanks 

to the use of zeolite in the containers, the material was safely isolated. Regarding laboratory waste, 9.8 

kg of disposable gloves were collected from the Chemistry I and II laboratories (Building E). These were 

classified as hazardous biological-infectious waste and sent for specialized disposal. A total of 95% of 

gloves were correctly deposited in the designated containers, reflecting an effective adoption of the 

strategy by students. 

 

Overall, a significant reduction was observed in the improper disposal of waste, decreasing from 

40% initially (before implementation) to 20% after monitoring. The university community demonstrated 

a high level of awareness, particularly regarding paper recycling and laboratory waste separation. The 

pilot strategy generated quantitative indicators that will serve as the basis for expanding the program to 

additional teaching buildings and laboratories. Furthermore, the project strengthened the environmental 

training of Environmental Engineering students, who actively participated in the design, monitoring, and 

evaluation of the campaigns. 

 

Conclusions 

 

The implementation of the environmental education program demonstrated that the university 

community is capable of generating a measurable positive impact on integrated waste management when 

adequate infrastructure is provided, accompanied by awareness-raising processes. The results obtained 

across the three phases indicate a high level of student participation and proper assimilation of the 

strategies, achieving compliance rates above 80% in the correct disposal of recyclable and hazardous 

waste. 

 

In the paper collection phase, a tangible environmental benefit was achieved through the 

conservation of natural resources, while the pilot program for waste separation revealed strengths in 

correct classification (72% compliance) and areas for improvement related to the mixing of organic 

waste. Meanwhile, the collection of cigarette butts and laboratory gloves reflected a responsible approach 

to high-risk waste, with compliance levels close to 95%. 

 

Taken together, the results confirm that the program not only contributes to reducing negative 

environmental impacts but also strengthens the culture of sustainability within the institution, generating 

interest among faculty and administrative staff in replicating these practices in other spaces. The 

continuity and expansion of these strategies will allow for the consolidation of a university environmental 

management model that can be replicated and adapted in other academic and social contexts. 
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