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ABSTRACT

Institutional contamination by student waste at the Universidad de las Fuerzas Armadas ESPE, Sede Latacunga,
is of concern due to lack of environmental awareness, inadequate infrastructure and clear recycling
policies. The research reveals a strong awareness among students about the importance of separating waste
and recycling, although there are challenges in infrastructure and policies. Students perceive recycling
as beneficial for the environment and health. Most support the implementation of recycling and waste
separation systems. The need for adequate containers and awareness campaigns is highlighted. Health risks
associated with hazardous waste are identified. The university should lead changes towards more sustainable
practices, promoting recycling infrastructure, waste reduction and local partnerships. Continuous monitoring
and evaluation, increased student participation, and clear policies and environmental education programs
are recommended.

Keywords: Institutional Pollution; Student Waste; Environmental Awareness; Inadequate Infrastructure;
Recycling and Clear Policies.

RESUMEN

La contaminacion institucional por residuos estudiantiles en la Universidad de las Fuerzas Armadas ESPE, Sede
Latacunga, es preocupante debido a la falta de conciencia ambiental, infraestructura inadecuada y politicas
claras de reciclaje. La investigacion revela una solida conciencia entre los estudiantes sobre la importancia
de separar residuos y reciclar, aunque hay desafios en la infraestructura y politicas. Los estudiantes perciben
el reciclaje como beneficioso para el medio ambiente y la salud. La mayoria apoya la implementacion
de sistemas de reciclaje y separacion de residuos. Se destaca la necesidad de contenedores adecuados
y campaias de concientizacion. Se identifican riesgos para la salud asociados con residuos peligrosos. La
universidad debe liderar cambios hacia practicas mas sostenibles, promoviendo infraestructuras de reciclaje,
reduccion de residuos y colaboraciones locales. Se recomienda seguimiento y evaluacion continuos, aumentar
la participacion estudiantil y establecer politicas claras y programas de educacion ambiental.

Palabras clave: Contaminacion Institucional; Residuos Estudiantiles; Conciencia Ambiental; Infraestructura
Inadecuada; Reciclaje y Politicas Claras.
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INTRODUCTION

Institutional contamination produced by student waste at the Universidad de las Fuerzas Armadas ESPE Sede
Latacunga is a matter of concern that requires immediate attention and action. As the student community
grows, so do the challenges related to the proper management of waste generated on the university campus.
Lack of environmental awareness, inadequate infrastructure, and lack of clear recycling and waste disposal
policies contribute to pollution and negative impact on the institutional environment. 2

The first problem lies in the need for more environmental awareness among students. Many of them
need to be sufficiently informed about the importance of reducing, reusing, and recycling waste, leading to
inappropriate waste disposal.® The lack of environmental education and awareness campaigns contributes to
irresponsible waste behavior, resulting in increased institutional pollution. Second, insufficient infrastructure
for waste management at the university is also a significant problem. The lack of adequate and strategically
located recycling garbage cans, as well as the lack of efficient collection systems, hinder the proper separation
and disposal of student-generated waste. This leads to a mixture of recyclable and non-recyclable waste, which
further hinders its proper handling and processing.“>

In addition, the absence of clear policies and practices for recycling and waste disposal within the university
exacerbates the problem. The lack of specific guidelines and regulations related to waste segregation, collection
frequency, final destination, and student responsibility for managing their waste contributes to a lack of
consistency and efficiency in waste management, which increases the level of institutional contamination.®7:®

Solid waste management in university settings is a significant environmental challenge. Research has been
conducted using mixed methodologies, including documentary review, narrative photography, focus groups,
and surveys to analyze the problem and propose solutions such as environmental management plans. These
plans seek to promote responsible consumption practices, waste utilization and reuse, as well as to promote an
environmental culture in educational institutions. ¢

It has been observed that solid waste management has evolved in different regions of the world, with
successful examples such as the significant reduction of waste through recycling and reuse in cities like Los
Angeles. This has led to the implementation of decentralized management systems in academic units and the
need to characterize the generated waste for better planning.?

In addition, efforts have been made to involve the student community in solid waste management through
action plans that include environmental education and awareness of the importance of recycling. These efforts
seek to create citizen and student awareness of the issue and encourage active participation in recycling
programs.

Inadequate solid waste management has been shown to have a significant impact on environmental
contamination and community health. Inadequate solid waste disposal contributes to water, air, and soil
contamination, as well as to the spread of diseases. Therefore, it is crucial to implement appropriate treatment
techniques and strengthen environmental education to address this problem. ("1213

Solid waste management represents a challenge of growing importance at various levels, from local to
international, due to its significant environmental and social impacts. Addressing this problem requires a
comprehensive approach that considers multiple factors, from the generation and classification of waste to its
treatment and final disposal.

At the international level, studies have highlighted the need to implement environmental education
strategies to promote responsible consumption and waste reuse in educational institutions. This approach
seeks to raise awareness of the importance of reducing waste generation and adopting sustainable waste
management practices. In addition, advanced treatment techniques and measures to reduce greenhouse gas
emissions associated with solid waste management have been explored, thus contributing to global efforts to
mitigate climate change.(

In the Latin American context, the need to improve solid waste management to prevent environmental
pollution and protect the health of communities has been highlighted. This implies the implementation of
effective policies and regulations, as well as the promotion of recycling and reuse practices in all sectors of
society. Studies have identified inadequate waste management as one of the leading causes of soil and water
contamination, which highlights the urgency of taking measures to address this problem comprehensively. (31415

At the national level, there needs to be more strategic planning for solid waste management in educational
institutions and other sectors. It is essential to involve students and the community in general in recycling
and proper waste management initiatives, as well as to promote the adoption of sustainable practices in all
aspects of daily life. In addition, greater cooperation between government, the private sector, and civil society
is required to develop and implement effective policies and programs to improve waste management at the
national level.(®1"

At the local level, several studies have proposed sustainability indicators and solid waste management plans
adapted to specific contexts, such as universities and local markets. These initiatives highlight the importance
of raising public awareness of solid waste issues and promoting active community participation in the search
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for solutions. Good practice manuals and training programs have been developed to educate the population on
the proper classification of waste and the importance of recycling and reuse. (')

The present research focuses on analyzing the adverse effects of waste generated by students at the
university. This situation has caused both environmental and institutional damage due to the lack of
environmental awareness in the educational community. The proposed research aims to identify the causes of
this contamination and to raise awareness in the educational community about the importance of maintaining
a clean environment. Descriptive methods and the elaboration of infographics will be used to achieve these
objectives.

METHOD

This work will have a quantitative approach. It will allow us to determine the causes of institutional
contamination produced by the waste of the students of the Universidad de las Fuerzas Armadas ESPE Sede
Latacunga by means of data collection through the application of surveys. This research will be of bibliographic
and field type. A descriptive level of depth will be applied since the data obtained through the surveys will be
collected. In this way, statistics will be presented about the affectation index of the waste in the community.

The research is non-experimental since the variables are not manipulated or controlled; however, the effects
obtained by the institutional waste will be taken into account; in addition, it will allow observing and analyzing
the study variables through the impact of the application of recommendations and thus avoid the constant
affectations to the health of the educational community and its facilities.

The population of the present study will be the students of the Universidad de las Fuerzas Armadas ESPE
Latacunga.

The results of the survey were tabulated in a systematic and organized manner to facilitate their analysis.
First, the responses were categorized according to the main issues addressed in the research, such as students’
disposition towards waste management, their level of environmental awareness, and their perception of the
cleanliness of the university campus. Then, specialized software was used for data tabulation, which allowed
the creation of graphs and tables that clearly and visually presented the trends and patterns identified in the
responses. In addition, a qualitative analysis was conducted to delve deeper into the opinions and comments
provided by the respondents, seeking to identify nuances and points of view relevant to the study.

In the development of this research, it is essential to consider several ethical aspects. First, respect for the
participants must be guaranteed, ensuring their confidentiality and protecting their integrity. Likewise, any
form of discrimination must be avoided, and equity in access to information and opportunities for participation
must be ensured. In addition, it is essential to consider the impact that the study may have on the educational
community and the environment, always seeking to contribute to the general welfare and promoting values
of responsibility and respect for the environment. At all times, we acted with transparency and honesty in the
collection, analysis, and dissemination of the results, ensuring the credibility and validity of the study.

The survey applied was subjected to a reliability analysis to evaluate the internal consistency of the responses
using Cronbach's alpha coefficient. This analysis is crucial to determine the reliability of the measurement
instruments used in the research, especially when dealing with surveys that address perceptions and attitudes
towards specific topics, such as waste management and environmental awareness among students.

For this specific survey, Cronbach’s alpha was calculated for each thematic section and the questionnaire as
a whole. The results were as follows:

Importance of Separating Waste (Questions related to the perception of the importance of separating organic
and inorganic waste): Cronbach’s alpha = 0,82.

Waste Knowledge (Questions related to knowledge of the difference between organic and inorganic waste):
Cronbach’s alpha = 0,79.

Benefits of Recycling (Questions related to perceived benefits of recycling): Cronbach's alpha = 0,85. Pollution
Awareness Methods (Questions regarding methods used by the university to promote environmental awareness):
Cronbach's alpha = 0,75.

Overall Cronbach’s alpha for the entire questionnaire: Cronbach’s alpha = 0,86.

These results indicate excellent internal consistency in the respondents’ answers, suggesting that the survey is
a reliable instrument for assessing students’ attitudes and perceptions of waste management and environmental
awareness at the university. An overall Cronbach's alpha of 0,86 demonstrates that the questionnaire, as a
whole, has high reliability.

These findings validate the use of the survey as an effective tool for collecting data in the study of institutional
waste pollution at the university. The high internal consistency reflects a significant alignment in the students’
perceptions of the issues addressed, which provides strength to the conclusions and recommendations derived
from the analysis of the data collected.
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RESULTS AND DISCUSSION
For the development of the present investigation, it is considered of vital importance to resort to the

analysis and interpretation of the data obtained from the surveys made to the students of the University of
the Armed Forces Espe, which is located in the Parish Belisario Quevedo, Barrio El Forastero, in the city of

Latacunga.
The results obtained are presented in tables where frequencies and percentages of the data are displayed.
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What do you think is the most concerning impact of Pollution 14 46,67
institutional pollution generated by student waste at o 4 e
the University? ¢
Biodiversity damage 8 26,67
Public health 4 13,33
Total 30 100

The survey of students at the Universidad de las Fuerzas Armadas Espe, located in Latacunga, highlights
significant environmental awareness and knowledge of waste management. The majority of respondents, 93,33
%, recognize the importance of separating organic and inorganic waste, reflecting a commitment to sustainable
practices. Nearly all students, at 96,67 %, are familiar with the difference between organic and inorganic
waste, indicating a solid knowledge base on waste management. 221,22

Regarding the benefits of recycling, the perception of its positive impact on the environment is notably high,
with 76,67 % of students identifying it as the main benefit, followed by health and economic benefits. This
perception extends to the importance of recycling itself, with 93,33 % of respondents affirming its relevance.
@) The methods used by the university to promote awareness of environmental pollution include primarily
brochures and other methods, each cited by 36,67 % of respondents, showing a diversity of awareness strategies.

Exposure to hazardous waste and its health risks, especially respiratory diseases, is a concern for 73,33 %
of students, underscoring the need to properly manage this waste. Inorganic waste, according to 76,67 % of
respondents, could be creatively reused in handicrafts, demonstrating a proactive attitude towards the reuse
of materials. The implementation of adequate containers for waste separation is recognized by 76,67 % of the
students, indicating an existing infrastructure that supports waste separation.®%

The student community sees the implementation of recycling and waste separation systems as the most
effective measure to reduce institutional pollution, with 53,33 % support. The promotion of sustainable
practices by the university should include, according to 50 % of students, incentives for those who adopt eco-
friendly habits. Finally, the most significant concern about the impact of institutional pollution is water and
soil pollution, cited by 46,67 % of respondents, reflecting concern about the direct environmental effects of
inadequate waste management. %29

These findings evidence a strong recognition of the importance of sustainable practices among students and
highlight the crucial role of the university in encouraging and facilitating these practices.

The findings presented reveal the attitude of students towards the separation of organic and inorganic
waste within the institution. It is found that a vast majority, namely 96,67 % of the respondents, appreciate
and value waste separation as an essential practice. However, a small margin, 3,33 %, shows skepticism or
indecision regarding its importance, thus indicating that while the vast majority recognize the need for this
practice, there is a minority fraction that still doubts its relevance.®?® This picture reflects an awareness of
the importance of proper waste management, in line with the authors' observations, which highlight the global
problem of solid waste and the urgency of actively involving the educational community, including students,
teachers, and administrative staff, in promoting effective waste management, focusing on reuse and recycling
as key strategies. %3031

The research underscores the need for ongoing environmental education and the creation of a collective
awareness of waste management, both in the educational setting and in the home and broader community. The
integration of sustainable practices and waste management at the university are presented as crucial factors
that contribute positively to the proposed management of institutional pollution.®?

One of the main conclusions of this study is that, despite the high awareness and knowledge about waste
management among students, there are significant challenges that prevent the effective implementation of
these practices. Among these challenges are the lack of adequate infrastructure for waste separation and
recycling, the need to strengthen internal policies and regulations on waste management, and the importance
of intensifying environmental awareness and education campaigns. 33435

The results suggest that the implementation of adequate containers for waste separation is recognized and
valued by the majority of students, indicating that infrastructure plays a crucial role in facilitating sustainable
practices. However, there is still a need to expand and improve these facilities to cover the entire campus and
ensure their accessibility and convenience for all users. 3"

The promotion of sustainable practices and environmental education emerge as fundamental pillars for
improving waste management at the university. The survey reveals a strong demand from students for incentives
that encourage the adoption of more eco-friendly habits, as well as the organization of events and activities
that promote environmental awareness. This underscores the importance of a holistic strategy that focuses
not only on infrastructure and policies but also on the environmental culture and behavior of the university
community. (38,3940

On the other hand, the research highlights the need to address the health risks associated with exposure
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to hazardous waste, which reinforces the urgency of implementing safe and efficient waste management
practices. Concerns about direct environmental impacts, such as water and soil contamination, highlight the
connection between waste management and public health, emphasizing the importance of a preventive and
proactive approach in this area.

CONCLUSIONS

The research conducted at the university during the May-September 2023 semester highlights the existence
of a significant environmental impact due to the generation of waste by students. An institutional pollution
problem is recognized that demands practical actions and strategies to foster greater environmental awareness
and promote changes in attitudes and behaviors that contribute to pollution.

The university's responsibility is crucial in leading these changes towards more sustainable practices by
improving recycling infrastructures, promoting waste reduction, and collaborating with local organizations.
The importance of an interdisciplinary approach that integrates different areas of the university to address this
problem holistically is stressed.

To evaluate the effectiveness of the measures implemented, the need for continuous monitoring and
evaluation is emphasized, using quantifiable indicators and conducting periodic analyses. Active student
participation through volunteer programs, awareness campaigns, and educational activities is essential to
increase student commitment and responsibility for pollution reduction.

Recommendations include increasing the frequency of garbage collection, implementing environmental
education programs, encouraging the use of reusable products, establishing clear policies and regulations on
waste management, organizing cleanup and awareness campaigns, and establishing partnerships for recycling
programs. In addition, periodic monitoring and evaluations are suggested to adjust strategies and measure
progress in waste management at the university.
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