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Abstract 
This exploratory study investigates how digital innovation, through the Sustainability Tracker 
360, enhances sustainable practices in food waste management and urban farming within 
Malaysian vocational colleges. The Sustainability Tracker 360 is a digital dashboard developed 
to monitor composting efficiency, fertilizer production, and plant growth in real time. Using a 
mixed methods design, five vocational colleges implemented composting systems that 
converted 43.35 kilograms of food waste into 12.95 kilograms of organic fertilizer, with an 
average conversion rate of 29.9 percent. The fertilizer supported 150 potted plants cultivated 
across campuses in collaboration with Junior Chamber International (JCI) Bayan and OCBC 
Bank. Data visualization from the dashboard revealed active project continuity for at least 
three months after completion. The findings confirm that digital monitoring strengthens 
accountability, fosters long term engagement, and deepens sustainability awareness among 
students, lecturers, and community partners. The study contributes to the growing discourse 
on circular economy practices, green TVET transformation, and digital governance in 
education for sustainable development. 
Keywords: Food Waste Reduction, Urban Farming, Circular Economy, TVET Sustainability, 
Digital Dashboard 
 
Introduction 
Food waste is a pressing global challenge. The Food Waste Index 2024 reports that nearly one 
third of all food produced for human consumption is lost or wasted throughout the supply 
chain, contributing to greenhouse gas emissions and resource depletion. In Malaysia, rapid 
urbanization, changing consumption patterns, and limited waste management infrastructure 
exacerbate the issue, with approximately 16,000 tons of food waste generated daily. 
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Educational institutions, particularly technical and vocational colleges, are not exempt from 
this problem; however, they hold great potential as catalysts for sustainability through 
applied learning and innovation. 

 
Urban farming represents one such innovative approach, transforming food waste 

into valuable compost that supports sustainable agriculture. By integrating composting into 
campus operations, vocational colleges can reduce waste while cultivating edible gardens 
that enhance food security and environmental literacy. Yet, sustainability projects often lose 
momentum once funding ceases due to weak monitoring and accountability mechanisms. 
Digitalization, particularly through dashboards that enable real time data tracking and 
visualization, can address these issues and sustain long term engagement (Agyemang et al., 
2024). 

 
This study investigates how the Sustainability Tracker 360, a digital tool developed for 

vocational colleges in Penang, supports waste reduction and sustainable farming practices 
through data driven monitoring and community collaboration. 

 
Literature Review 
Food Waste and the Circular Economy 
The circular economy advocates for reusing, recycling, and regenerating resources to 
minimize waste. Composting embodies this principle by transforming organic waste into 
nutrient rich fertilizer, reducing landfill dependency, and closing ecological loops. Globally, 
per capita food waste significantly contributes to environmental degradation and economic 
losses (Tutar et al., 2025). In Malaysia, limited awareness and unsustainable disposal habits 
remain critical barriers (Ahmad et al., 2021; Azeman et al., 2021). Research further indicates 
that quantifying and visualizing waste generation can increase public consciousness and 
promote behavioural change (Sharvini et al., 2025). 

 
Urban Farming and Food Security 
Urban farming enhances food resilience by producing fresh food locally and reducing 
transport emissions. While Malaysian initiatives have shown promise (Saarani et al., 2025), 
challenges such as spatial constraints and technical skills persist (Yapp et al., 2025). Studies 
demonstrate that composting within educational institutions not only supports sustainable 
farming but also strengthens students’ awareness of environmental stewardship (Ali et al., 
2022; Daud & Mohamed, 2025). Embedding these practices in TVET curricula aligns with 
Malaysia’s sustainability education objectives. 

 
Digitalization and Sustainability Monitoring 
Digital tools revolutionize how sustainability initiatives are managed. Dashboards such as the 
Sustainability Tracker 360 enable transparency, accountability, and participation by 
translating complex data into accessible insights (Agyemang et al., 2024; Bennett & Müller 
Loose, 2024). Human centered design approaches, when applied to environmental data 
systems, significantly enhance user engagement and institutional adoption (Hui et al., 2024). 

 
Green TVET and ESG Integration 
TVET institutions play a pivotal role in integrating Environmental, Social, and Governance 
(ESG) principles into education. UNESCO UNEVOC (2023) emphasizes embedding 
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sustainability in curricula and operations to nurture environmentally conscious graduates. 
Studies such as Melnyk et al. (2025) reaffirm that knowledge and environmental attitudes are 
strong predictors of pro sustainability behaviour. 

 
Development of the Sustainability Tracker 360 
The Sustainability Tracker 360 was designed as a cloud based system to collect, visualize, and 
compare composting data across institutions. It integrates systems thinking (Meadows & 
Wright, 2024) by linking waste management, agriculture, and digital literacy. The tool not only 
aids in operational tracking but also serves pedagogical purposes by teaching data analysis 
and sustainability communication.  
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Figure A. Sustainability Tracker 360 Dashboard displaying real-time composting and urban-
farming data across participating vocational colleges. 
 
Research Objectives 
The overarching aim of this study is to examine how the Sustainability Tracker 360 can 
strengthen sustainable food waste management and urban farming practices in Malaysian 
vocational colleges. Specifically, the study seeks to: 

i. Evaluate the effectiveness of composting and urban farming initiatives in reducing 
food waste and promoting sustainable resource use. 

ii. Assess the role of the Sustainability Tracker 360 in enhancing monitoring, data 
transparency, and project continuity. 

iii. Explore the perceptions of students, lecturers, and partners regarding digital tools as 
enablers of environmental awareness and accountability. 

 
Methodology 
A mixed methods approach was employed across five vocational colleges: Batu Lanchang 
(KVBL), Balik Pulau (KVBP), Butterworth (KVBW), Nibong Tebal (KVNT), and Seberang Perai 
(KVSP). Each institution implemented a composting system to process cafeteria waste into 
fertilizer for campus urban farming. Data were collected weekly via the Sustainability Tracker 
360 over six months (March to September 2025). Surveys and semi structured interviews 
captured participant experiences. 

 
Quantitative data were analyzed descriptively, while qualitative responses underwent 

thematic analysis. A total of 43.35 kilograms of food waste were converted into 12.95 
kilograms of fertilizer (average 29.9 percent conversion). Across institutions, 150 potted 
plants were cultivated using the compost produced. All colleges maintained composting 
activities three months after the project ended, indicating sustained commitment. 
 
Findings and Discussion 
Effectiveness of Composting and Urban Farming 
Table 1 
Summary of Composting and Urban Farming Data Recorded through the Sustainability 
Tracker 360 (March–September 2025) 

College Waste 
Collected 

(kg) 

Fertilizer 
Produced (kg) 

Conversion 
Rate 
(%) 

Continuity 
(After 3 
Months) 

Kolej Vokasional Batu 
Lanchang 

16.373 4.801 29.33 Active 

Kolej Vokasional Nibong 
Tebal 

  7.831 2.377 30.35 Active 

Kolej Vokasional Seberang 
Perai 

10.530 3.047 28.94 Active 

Kolej Vokasional Balik Pulau   5.721 1.825 31.90 Active 

Kolej Vokasional 
Butterworth 

  2.895 0.903 31.19 Active 

Note. Data were recorded weekly through the Sustainability Tracker 360 during the six-month 
project implementation period beginning in March 2025 and concluding in September 2025. 
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Conversion rate refers to the percentage of fertilizer produced relative to the amount of food 
waste collected 
 

Table 1 summarizes the composting performance across the participating colleges. 
The results reveal consistent conversion rates between 28.94 and 31.90 percent, 
demonstrating high efficiency and standardization of composting practices. The active 
continuity across institutions further highlights the success of the digital tracking system in 
promoting sustained engagement. 

 
Role of the Sustainability Tracker 360 
The dashboard effectively visualized performance trends, motivating participants to sustain 
composting practices. It enhanced accountability by enabling weekly data comparisons and 
transparency for external reporting to partners such as JCI Bayan and OCBC Bank. The findings 
affirm that data visibility directly correlates with user motivation and continuity, supporting 
Agyemang et al. (2024). 
 
Stakeholder Perceptions 
Students appreciated the system’s user friendly design, reporting greater responsibility 
toward waste reduction. Lecturers highlighted its pedagogical value in sustainability and data 
interpretation, while corporate partners recognized its transparency benefits. These 
perceptions mirror the community readiness and behavioural models proposed by Haris et 
al. (2022) and Abdullah et al. (2022). 
 
Challenges and Lessons Learned 
Digital literacy gaps and limited space for farming were the main challenges. Regular training 
and gamified incentives helped maintain engagement. The project underscores the need for 
supportive ecosystems that integrate technology, pedagogy, and community collaboration. 
 
Conclusion 
This study demonstrates that integrating composting, urban farming, and digital monitoring 
through the Sustainability Tracker 360 enhances institutional accountability and 
environmental stewardship within Malaysia’s TVET system. Across five colleges, consistent 
composting efficiency and project continuity reflected behavioural transformation driven by 
data transparency. Digital dashboards such as the Sustainability Tracker 360 can transform 
short term sustainability projects into long term institutional practices aligned with SDG 12: 
Responsible Consumption and Production. 
  
This study contributes theoretically by extending the application of systems thinking and 
digital governance frameworks within the context of TVET-based sustainability education. It 
bridges the gap between technology adoption and environmental behaviour by 
demonstrating how real-time data visualization strengthens institutional accountability and 
pro-environmental attitudes. Contextually, the findings advance the understanding of how 
Malaysian vocational colleges can operationalize circular economy principles through digital 
innovation, transforming sustainability from project-based initiatives into institutional 
culture. By situating the Sustainability Tracker 360 as both a pedagogical and managerial tool, 
this research underscores its potential to inform national TVET policy, digital literacy 
integration, and Education for Sustainable Development (ESD) strategies in Southeast Asia. 
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Recommendations 
To institutionalize sustainable practices, it is recommended that the Sustainability Tracker 360 
be formally adopted across all vocational colleges as part of standard operational and 
teaching frameworks. Composting and urban farming modules should be integrated into 
curricula to strengthen sustainability competencies. Regular digital literacy training for 
lecturers and students will ensure data accuracy and engagement. Future iterations of the 
dashboard may include mobile integration, multilingual support, and artificial intelligence 
based analytics. Expanding the project nationally will promote benchmarking, collaboration, 
and shared learning among institutions. Through these measures, vocational colleges can 
become leading exemplars of digital sustainability education in Malaysia. 
 
Acknowledgment  
Deep appreciation is conveyed to my team members for their dedication, valuable time, and 
significant contributions to the completion of this manuscript. 
 
References 
Abdullah, Z., Zahari, A. S. M., & Anuar, M. M. (2022). Determinants of urban farming intention 

among graduates: A conceptual paper. International Journal of Academic Research in 
Business and Social Sciences, 12(7), 1568–1576. 

Agyemang, P. A., Kwofie, E. M., Baum, J. I., & Wang, D. (2024). The design and development 
of a decision-support dashboard for improving sustainable healthy food choices. Science 
of the Total Environment, 930, 172726. 
https://doi.org/10.1016/j.scitotenv.2024.172726 

Ahmad, S. H., Mansor, F., Yaacob, N. J. A., Kamaruddin, N. I., & Ali, R. (2021). Household Food 
Waste: Exploring the Modern Throw-away Culture in Raub, Pahang, Malaysia. 
International Journal of Academic Research in Business and Social Sciences, 11(5), 1508–
1524. 

Ali, N. E. H., Hamdan, N. A. H., Talmizi, N. M., Mohamad, M. R., Leng, P. C., & Teck, G. L. H. 
(2022). Assessment of Food Waste and its Causes In Universiti Teknologi Mara Perak 
Branch, Seri Iskandar Campus, Malaysia. International Journal of Academic Research in 
Business and Social Sciences, 12(8), 1092 – 1103. 

Azeman, A. S., Ismail, S. N., Mohamad, M. A., Mohamad, N. H., & Mohd, N. S. (2021). 
Consumer Food Waste Intention in Klang Valley: A Review and Analysis. International 
Journal of Academic Research in Business and Social Sciences, 11(16), 118–129. 

Béné, C. (2024). Why building participatory food system dashboards is critical for sustainable 
transitions. Frontiers in Sustainable Food Systems, 8, 1405670. 

Bennett, A. W., & Müller Loose, S. (2024). User-centered development of an online dashboard 
tool for economic sustainability in SMEs. Sustainability, 16(2), 557. 

Daud, R., & Mohamed, R. (2025). Investigation and quantification of food waste generated at 
cafeterias of Universiti Sains Malaysia Health Campus (USMKK). E-Prints USM. 

Ferrer-Pérez, H., & Gracia-de-Rentería, P. (2025). Food waste heterogeneity among Spanish 
households: A quantile regression approach. Agricultural and Food Economics, 13(1), 
57. https://doi.org/10.1186/s40100-025-00407-0 

Haris, N. B. M., Yunus, N. A., & Shah, J. A. (2022). Community readiness of urban farming 
practices in Malaysia. International Journal of Academic Research in Business and Social 
Sciences, 12(13), 166–172. 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 5 , No. 10, 2025, E-ISSN: 2222-6990 © 2025 

1004 

Hui, L. C., Shari, Z., Zairul, M., & D’Silva, J. L. (2024). Exploring the Design Framework for Food 
Waste Recycling Awareness in Chow Kit Wet Market. International Journal of Academic 
Research in Business and Social Sciences, 14(8), 1604–1622. 

Kalogiannidis, S., Kalfas, D., Papathanasiou, F., & Chatzitheodoridis, F. (2025). Analysis of food 
waste generation and its implications for food security and ecosystem sustainability in 
Europe. Sustainable Futures, 10, 101186. https://doi.org/10.1016/j.sftr.2025.101186 

Meadows, D. H., & Wright, D. (2024). Thinking in Systems: A Primer (Updated Edition). Chelsea 
Green Publishing. 

Melnyk, D., Salem, M., Ertz, M., & Wagner, R. (2025). Being the “better” student: Intentions 
to reduce food waste. Discover Sustainability, 6(1), 201. 
https://doi.org/10.1007/s43621-025-01021-2 

Rani, A., Singh, S. K., Goel, A., & Chauhan, A. (2025). Sustainable food waste-to-bioenergy 
supply chain with rate of return under triple bottom line approach. Applied Energy, 399, 
126454. https://doi.org/10.1016/j.apenergy.2025.126454 

Saarani, P. S. N., Arof, M. H., Yusoff, W. Z. W., & Rahman, M. S. (2025). Smart Urban Farming: 
A triangulation-based framework for sustainability and data monitoring. Journal of 
Community Development and Communication, 30(S1), 11–22. 

Sharvini, S. R., & Stringer, L. C. (2024). Challenges and solutions for food waste-based biogas 
production for energy generation in Malaysia: A review. Journal of Wastes and Biomass 
Management (JWBM), 6(1), 47–56. https://doi.org/10.26480/jwbm.01.2024.47.56 

Tutar, H., Streimikiene, D., Mutlu, H. T., Kloudova, J., & Bilan, Y. (2025). Global food waste as 
an anti-sustainability trend: Analysis of economic and environmental impacts across 
countries. British Food Journal, 127(13), 674–692. https://doi.org/10.1108/BFJ-05-
2025-0650 

UNESCO-UNEVOC. (2023). Greening TVET for Sustainable Development: A Framework for 
Action. Bonn: UNESCO. 

Yahya, A. S., Haris, N. B. M., Shah, J. A., & Zaki, N. A. (2023). Knowledge, attitude and practice 
towards the adoption of urban farming: A concept paper. International Journal of 
Academic Research in Business and Social Sciences, 13(17), 312–320. 

Yapp, E. H. T., Jamil, N., Lee, L. S. G., Chooi, Y. T., & Chen, C. O. (2025). Urban farming: The 
challenges of hydroponic and vertical farming in Malaysia. Cogent Food & Agriculture, 
11(1), 2448601. https://doi.org/10.1080/23311932.2024.2448601 

 


