Short Research Article

Assessment of the Automotive Technology Program’s Compliance with Waste Management Procedures of Mariano Marcos State University




.     
.
              . 
                     
	.
..


.

____________________________________________________________________________________________

*Corresponding author: Email: XYZ@ABC.COM


ABSTRACT

	This study assessed the level of compliance of the Automotive Technology Program of Mariano Marcos State University–College of Industrial Technology (MMSU-CIT) with existing waste management procedures and proposed enhanced guidelines to improve environmental sustainability within the institution. Conducted at the MMSU-CIT campus in Batac City, Ilocos Norte, over a two-month period, the research employed a descriptive design to systematically evaluate current waste management practices. Data were gathered through a researcher-made and expert-validated survey questionnaire administered to twenty (20) faculty members directly involved in waste management and disposal. The quantitative data were analyzed using descriptive statistics, specifically weighted means, to determine the degree of compliance across several indicators.
Findings revealed that the overall level of compliance of MMSU-CIT with waste management procedures was partially compliant, with a general weighted mean of 2.95. Areas such as waste segregation, hazardous waste handling, documentation, and monitoring exhibited notable gaps. Although some initiatives on recycling, pollution control, and waste reduction were evident, their implementation was found to be inconsistent and lacking systematic evaluation. The results emphasize the need for structured and continuous waste management programs supported by regular training, policy reinforcement, and inter-agency collaboration.
The study recommends the development and institutionalization of enhanced waste management guidelines that are valid, implementable, and aligned with both academic and industrial standards. These guidelines should be integrated into the curriculum and operational policies to strengthen environmental education, promote responsible waste practices, and foster a culture of sustainability among faculty and students. By aligning institutional waste management systems with global best practices, the university can contribute to advancing responsible consumption and production, consistent with the objectives of the United Nations Sustainable Development Goal 12 (SDG 12).
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1. INTRODUCTION

In pursuit of a more sustainable and equitable global society by 2030, the United Nations established the Sustainable Development Goals (UNSDGs) as a comprehensive framework to address pressing challenges confronting humanity. Among these, Goal 12 emphasizes the promotion of responsible consumption and production, urging nations and institutions to adopt recycling and reuse strategies, minimize waste generation, and foster sustainable resource management practices. Waste management, as defined by international standards, refers to the systematic handling of waste materials through collection, transportation, processing, recycling, and disposal—an integrated process aimed at mitigating environmental impacts and protecting public health. Effective waste management is thus indispensable in achieving sustainability, as it ensures that human and industrial activities remain within ecological limits.
Moreover, global standards such as ISO 14001:2015 provide a framework for organizations to manage their environmental responsibilities effectively. This standard promotes continuous improvement, pollution prevention, and waste reduction, enabling organizations to align their operations with sustainability objectives. In the automotive sector, the importance of waste management is particularly pronounced due to the nature of waste generated during manufacturing, maintenance, and disposal. Research underscores that employee training and awareness are vital for improving waste management performance (Morais, 2018). Through mechanisms such as Waste Flow Mapping (WFM), organizations can identify inefficiencies and optimize their waste management systems (Kurdve et al., 2015). Transitioning from the traditional “take, make, dispose” model toward a “take, make, reuse” paradigm enhances resource efficiency and reduces environmental burden (Ghisellini et al., 2016).
The compliance of Automotive Technology Programs with effective waste management procedures has become increasingly significant as the automotive industry grapples with complex waste streams, particularly automotive shredder residue (ASR). ASR, produced during end-of-life vehicle processing, comprises diverse materials such as plastics, metals, and textiles (Nourreddine & Cossu, 2022). The presence of hazardous substances in ASR necessitates specialized technologies and stringent compliance measures to ensure environmental safety (Gao & Zhang, 2021). Furthermore, as the industry adopts advanced composites and lightweight materials, ASR generation is projected to rise (Khodier et al., 2020). Addressing this challenge requires strong stakeholder engagement. Dahl and Sæther (2020) emphasized that collaboration among manufacturers, recyclers, policymakers, and academic institutions is essential to achieving circularity. Similarly, Zorpas (2020) argued that incorporating stakeholder perspectives in waste management strategies strengthens regulatory compliance and environmental performance.
Innovative waste treatment technologies—such as pyrolysis and gasification—also present viable options for resource recovery and compliance enhancement. Mancini and Tamma (2021) demonstrated the potential of these methods in converting ASR into reusable resources and energy. Globally, the increasing volume of solid waste has spurred the adoption of structured and science-based management systems. According to the World Bank (2019), solid waste generation could reach 3.4 billion tons annually by 2050, with low-income countries facing the fastest growth. Zaman (2015) highlighted that zero-waste systems should integrate life-cycle analysis, stakeholder collaboration, and community engagement to ensure sustainability. National experiences such as India’s Solid Waste Management Rules of 2016 (Kumar et al., 2017) and China’s adoption of digital waste-tracking technologies (Liao, 2021) illustrate the effectiveness of combining legislation, innovation, and institutional support in developing comprehensive waste management frameworks.
Building upon the framework proposed by Anuardo (2022), which underscores the collaborative efforts of governments, organizations, and educational institutions, the Philippines can further strengthen its waste management initiatives by fostering intersectoral partnerships and adopting adaptive technologies. Universities, in particular, play a critical role in environmental stewardship through research, training, and policy advocacy. The Mariano Marcos State University (MMSU), through its College of Industrial Technology (CIT), implements the Localized Integrated Pollution Control and Waste Management Program (CIT-LIPCWMP) in compliance with key environmental laws, including Republic Act (RA) 9003, Presidential Decree (PD) 1152, and RA 6969. These policies guide proper handling of hazardous and non-biodegradable waste such as used oils, brake fluids, and batteries, while promoting recycling, composting, and source segregation. In addition, initiatives such as banning Styrofoam and minimizing plastic usage align with Provincial Ordinance No. 2019-05-074, reinforcing the university’s commitment to sustainability and community welfare.
Despite these initiatives, continuous evaluation remains essential to ensure compliance and alignment with evolving waste management standards. A systematic assessment of the program’s compliance level can identify areas for improvement and support the development of enhanced waste management guidelines that are contextually responsive and environmentally sound.
Therefore, this study aimede to assess the level of compliance of the Automotive Technology Program of the Mariano Marcos State University with waste management procedures.

2. methodology

This study employed a descriptive research design to systematically assess the level of compliance of the Automotive Technology Program of Mariano Marcos State University–College of Industrial Technology (MMSU-CIT) with established waste management procedures. The descriptive approach was deemed appropriate, as it enabled the researcher to obtain accurate and comprehensive data regarding current practices, policies, and levels of adherence to environmental standards. Data was collected using a researcher-made, structured survey questionnaire adapted from the key principles of ISO 14001:2015, which emphasizes environmental management and sustainable operations. The instrument consisted of two parts: the first gathered respondents’ demographic profiles, professional roles, and awareness of institutional waste management policies, while the second measured compliance across areas such as waste segregation, hazardous waste disposal, recycling initiatives, and adherence to relevant environmental laws and ordinances. Prior to data collection, the instrument underwent validation by a panel of experts in environmental management and educational research to ensure its content validity and reliability.
The study was conducted at the Mariano Marcos State University–College of Industrial Technology (MMSU-CIT), specifically within the Automotive Technology Program, where waste generation is inherent in instructional and laboratory activities. The participants consisted of twenty (20) purposively selected faculty members who were directly involved in waste handling, disposal, and compliance implementation. The use of purposive sampling ensured that only respondents with firsthand knowledge and active participation in the program’s waste management practices were included. Data collection was carried out through face-to-face administration of questionnaires over a two-month period. Throughout the data-gathering process, ethical considerations such as informed consent, confidentiality, and adherence to institutional health and safety protocols were strictly observed.
The quantitative data obtained from the survey was tabulated, analyzed, and interpreted using descriptive statistics, particularly weighted mean, to determine the overall and categorical levels of compliance. The interpretation of weighted mean scores followed a four-point scale: 
	Range of Means
	Descriptive Interpretation (DI)

	3.50–4.00
	Fully Compliant

	2.50–3.49
	Partially Compliant

	1.50–2.49
	Minimally Compliant

	1.00–1.49
	Not Compliant



List 1- Descriptive Interpretation Scale for Compliance Ratings
These statistical results provided a quantitative basis for identifying gaps and formulating evidence-based recommendations for enhancing the waste management practices of the Automotive Technology Program.


3. results and discussion

As shown in Table 1, the level of compliance of the Mariano Marcos State University–College of Industrial Technology (MMSU-CIT) with established waste management procedures exhibits a generally consistent pattern of partial compliance across the evaluated dimensions. The overall weighted mean of 2.95 suggests that while the institution has implemented key waste management initiatives, full conformity with prescribed standards has not yet been achieved. This interpretation is further substantiated by the composite mean values for each criterion, which range from 2.63 to 3.20, indicating a moderate level of adherence to waste management protocols within the Automotive Technology Program.
Specifically, the criterion on proper waste segregation and disposal obtained a mean score of 2.97, corresponding to a partially compliant rating. This result implies that, although systematic efforts to segregate waste are evident, certain inconsistencies persist in execution. Such gaps may include inadequate labeling of waste containers, incomplete segregation of hazardous and non-hazardous materials, and irregular monitoring of compliance. These deficiencies could be attributed to insufficient training, limited awareness, or inconsistent enforcement of established waste management policies among faculty members and students. Strengthening awareness programs and institutional monitoring mechanisms may therefore enhance compliance and support the program’s overall commitment to sustainable environmental practices.
From a theoretical standpoint, these findings may also be interpreted through the lens of Ghisellini et al. (2016), who advocate for a transition from the linear “take–make–dispose” model toward a circular “take–make–reuse” framework. The partial compliance observed at MMSU-CIT suggests that the institution is currently situated in the transitional phase of this paradigm shift. Therefore, adopting a more holistic approach—integrating curriculum-based environmental education, incentivizing compliance behaviors, and reinforcing institutional accountability—could advance the program’s waste management performance. In this light, partial compliance should not be viewed as a shortcoming but rather as an opportunity for progressive improvement toward achieving full adherence to national laws and international environmental standards.
Table 1. Level of compliance of the automotive technology program.
	Statements
	Mean 
	DI

	1. Proper waste segregation and disposal system is implemented.
2. Hazardous waste is stored, handled, and disposed of according to regulations. 
3. Recycling and reuse of materials are promoted.
4. Employees are trained on environmental management practices.
5. Regular audits and monitoring of waste management practices are conducted.
6. Compliance with local and international environmental regulations is ensured.
7. Proper documentation and record-keeping of waste disposal activities.
8. Use of eco-friendly and sustainable materials is encouraged.
9. Pollution prevention measures are in place.
10. Emergency response plans for environmental hazards are established.
11. Waste reduction programs are actively implemented.
12. Safe handling and disposal of used oils and lubricants are ensured.
13. Disposal methods for automotive batteries comply with regulations.
14. Proper disposal and recycling of automotive fluids (coolants, brake fluids) are observed.
15. Environmental impact assessments are conducted before implementing new processes.
16. Compliance with air and water pollution control measures is ensured.
17. Waste bins and storage areas are properly labeled and maintained.
18. Awareness programs on environmental protection are conducted for employees.
19. Partnerships with environmental agencies for waste disposal are established.
20. Continuous improvement plans for waste management are implemented.
	2.97

2.93
2.87
3.00

2.83

2.93

2.63
3.07
2.90

3.00
3.17

3.20

3.00

3.07

2.83

2.83

2.80

3.10

2.83

3.00
	PC

PC
PC
PC

PC

PC

PC
PC
PC

PC
PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

	Overall Mean  
	2.95
	PC



The handling and disposal of hazardous waste, including used oils and automotive fluids, was rated as partially compliant with a mean score of 2.93. This result indicates that although established procedures for managing hazardous materials exist, they may not be fully aligned with industry benchmarks or environmental regulations. The challenges identified may stem from the absence of standardized protocols or the insufficient monitoring of hazardous waste disposal processes. Therefore, reinforcing oversight mechanisms and establishing clearer operational guidelines are essential to ensuring adherence to regulatory standards.
The practice of promoting recycling and reuse of materials obtained a mean score of 2.87, likewise interpreted as partially compliant. Despite ongoing initiatives to recycle and repurpose materials such as vehicle parts and plastics, the data suggest that implementation remains fragmented and lacks systematic coordination. For example, while certain components, like discarded car seats, are repurposed into office furniture, other recyclable materials are not consistently recovered or managed efficiently. This highlights the need for a more structured and institutionalized recycling framework to enhance waste diversion and resource efficiency.
The provision of employee training in environmental management practices achieved a slightly higher mean score of 3.00, signifying that training activities are being conducted but may lack depth or regularity. Consistent and comprehensive training is crucial in cultivating a culture of compliance and sustainability. Therefore, integrating enhanced environmental management modules into employee development programs and academic curricula can improve awareness, strengthen behavioral commitment, and promote long-term adherence to sustainable practices.
The practice of conducting regular audits and monitoring waste management performance received a mean score of 2.83, reflecting partial compliance. This suggests that evaluations are conducted intermittently but may not be frequent or systematic enough to identify deficiencies and implement corrective actions. Moreover, documentation and record-keeping of waste disposal activities, with a mean score of 2.63, emerged as the lowest-rated indicator. This points to a significant gap in maintaining accurate and consistent records of waste generation, segregation, and recycling—a critical aspect of compliance verification and performance tracking. Enhancing documentation systems through digital monitoring tools and standardized reporting formats could substantially improve institutional accountability.
The promotion of eco-friendly and sustainable materials was rated with a mean score of 3.07, indicating moderate progress toward sustainability goals. Similarly, pollution prevention measures, including emission control and containment of pollutants, obtained a mean score of 2.90, reflecting active but limited implementation. Strengthening the framework for sustainable material procurement and pollution reduction can further enhance the program’s environmental performance. These findings align with ISO 14001:2015, which emphasizes pollution prevention and life-cycle thinking as key principles of effective environmental management.
The implementation of waste reduction programs achieved the highest mean score of 3.17, suggesting that waste minimization measures are being actively pursued. However, continuous improvement plans for waste management, rated 3.00, indicate that while improvement strategies exist, they may not be regularly updated or comprehensively executed. Establishing a cyclical process of monitoring, review, and enhancement is necessary to maintain progress and sustain compliance.
The criterion on emergency response plans for environmental hazards garnered a mean score of 3.00, implying that such plans are in place but may not be regularly reviewed or tested. Likewise, the practice of conducting environmental impact assessments prior to implementing new processes received a mean score of 2.83, reflecting partial adherence. Strengthening preparedness measures and institutionalizing proactive impact assessments are crucial to mitigating environmental risks effectively and ensuring safety compliance.
The establishment of partnerships with environmental agencies for waste disposal was also rated partially compliant, with a mean score of 2.83. This indicates that existing collaborations with government and non-government environmental agencies are limited in scope. Expanding inter-agency cooperation and community partnerships can strengthen the university’s waste management strategies and promote greater compliance with environmental laws and ordinances.
The overall analysis reveals that the MMSU-CIT demonstrates a general pattern of partial compliance with waste management procedures, with most indicators averaging around a mean score of 3.00. This outcome signifies that foundational practices are in place but require systematic enhancement to meet both industry standards and sustainability objectives. Addressing the identified challenges—such as insufficient training, inconsistent documentation, limited recycling initiatives, and weak monitoring systems—will be instrumental in elevating the program’s compliance level.
Consistent with the findings of Darom et al. (2023), who observed that environmental management practices in educational institutions are often implemented at a basic level due to inadequate enforcement mechanisms and limited infrastructure, MMSU-CIT exhibits similar tendencies. The overall mean score of 2.95 reaffirms this pattern of partial compliance. Specifically, the waste segregation and disposal system, with a mean of 2.97, indicates that while improvements have been made, inconsistencies in bin labeling and waste categorization persist. As Darom et al. (2023) further noted, such deficiencies are common in institutions with limited environmental training and monitoring. Therefore, reinforcing institutional capacity through targeted policy interventions and continuous education will be critical in advancing MMSU-CIT’s environmental compliance and sustainability performance.
The handling and disposal of hazardous waste, including used oils and automotive fluids, obtained a mean score of 2.93, denoting partial compliance. While mechanisms for containment and disposal are in place, these appear insufficient to fully meet established environmental regulations. This finding aligns with previous studies indicating that small-scale industries and academic institutions often face challenges in implementing comprehensive hazardous waste management systems due to limited technical expertise and monitoring capacity. Similarly, the practice of recycling and reusing materials scored 2.87, reflecting inconsistent implementation. This suggests the need for a more organized and policy-driven approach to recycling. As noted by Darom et al. (2023), achieving sustainable waste reduction requires not only the availability of facilities but also strong institutional commitment to structured collection, segregation, and reuse programs.
Employee training on environmental management practices received a mean score of 3.00, implying that training programs are conducted but may lack regularity, depth, and strategic integration. Studies have underscored that environmental literacy among faculty and students is pivotal for enhancing compliance, as continuous, well-designed training programs significantly improve institutional sustainability performance. Likewise, the conduct of audits and monitoring of waste management activities, which scored 2.83, indicates that while assessments occur, they are not sufficiently systematic or comprehensive. This mirrors the findings of related research that institutional audits often take a reactive rather than preventive stance, thus limiting their potential to drive continuous improvement.
Documentation and record-keeping practices registered the lowest compliance score of 2.63, highlighting a critical weakness in tracking waste management performance. Accurate documentation is essential for verifying compliance, supporting audits, and ensuring transparency; however, administrative aspects of environmental management are often deprioritized in favor of operational concerns. Darom et al. (2023) similarly observed that weak documentation practices undermine traceability and hinder the evaluation of environmental performance. On a positive note, initiatives promoting the use of eco-friendly materials (mean = 3.07) and pollution prevention measures (mean = 2.90) indicate emerging environmental consciousness within the institution. Nonetheless, these initiatives remain fragmented and lack full institutionalization. Strengthening policy frameworks and procurement protocols could further enhance sustainable material selection and pollutant containment efforts.
The implementation of waste reduction programs recorded the highest compliance rating with a mean score of 3.17, reflecting proactive measures to minimize waste generation. This outcome supports existing literature showing that targeted waste minimization strategies, when supported by institutional policy and awareness campaigns, lead to measurable environmental benefits. Conversely, emergency response plans for environmental hazards, with a mean of 3.00, suggest that such plans are in place but not regularly updated or tested. Likewise, conducting environmental impact assessments before introducing new processes scored 2.83, indicating the need for more proactive environmental planning and risk mitigation mechanisms.
Finally, partnerships with environmental agencies were rated 2.83, suggesting limited collaboration with external stakeholders. Such partnerships are essential for improving waste disposal systems and ensuring compliance with national regulations. The continuous improvement plans, which also scored 3.00, imply that while institutional efforts for enhancement exist, these lack consistent evaluation and implementation mechanisms. To strengthen overall compliance, MMSU-CIT should institutionalize regular review cycles, align training and operations with environmental objectives, and establish active linkages with government and private environmental organizations. These actions would foster a culture of accountability and innovation in sustainable waste management.


4. Conclusion

This study evaluated the level of compliance of the Automotive Technology Program of Mariano Marcos State University with established waste management procedures. The results indicate a partial level of compliance, suggesting that while foundational environmental practices are in place, they are not yet fully aligned with institutional and regulatory standards. Notable deficiencies were observed in the segregation, disposal, and monitoring of hazardous materials such as used oil, solvents, and automotive parts. These findings underscore the need for a more systematic and integrated approach to environmental management within the program.
To enhance compliance, it is imperative to strengthen training and awareness initiatives, establish clear and enforceable waste management policies, and institutionalize regular audits and documentation mechanisms. Collaboration with environmental agencies and the adoption of sustainable technologies may further support the program’s transition toward full compliance. Overall, the study emphasizes the importance of embedding environmental stewardship in technical and vocational education, ensuring that future automotive professionals are not only skilled in their trade but also committed to sustainable and responsible practices.
Based on the findings and conclusions of this study, it is recommended that the Enhanced Waste Management Guidelines developed through this research be formally adopted and integrated into the curriculum of the Automotive Technology Program. Embedding these practices in instruction and laboratory work will promote environmental responsibility among students. Regular training and capacity-building for faculty and staff should be conducted to ensure consistent waste segregation, storage, and disposal. In addition, the institution should establish a monitoring and evaluation system to assess and sustain compliance with environmental standards.
Policymakers and regulatory bodies may also use the study’s findings as a reference for improving existing waste management policies, particularly those related to hazardous waste handling and recycling. Lastly, future researchers are encouraged to build upon this study to further enhance sustainable waste management practices in educational and industrial contexts.
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