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Introduction 

Sustainable campus management has become an increasingly important issue in higher 
education. A campus is not only a center for education and research but also serves as a miniature 
model of environmental governance that can set an example for the broader society (Sugiarto et al., 
2022). Amid growing concerns about climate change, environmental degradation, and urgent 
demands for efficient use of natural resources, the application of sustainability principles has become 
an urgent need. Therefore, sustainable campus management is not merely about meeting 
environmental standards but also represents the educational institution’s responsibility toward the 
future of the environment (Durão et al., 2025; Oliveira & Proença, 2025). 

Conservation of natural resources (NR) is an integral part of environmental conservation 
efforts, especially in the higher education sector (Simpao & Yabut, 2022; Vidal-Cornelio et al., 2025). 
Campuses have great potential to become models in implementing the concept of sustainability 
(Montgomery et al., 2022). The book " Karya Hijauku untuk Kampus Biruku" documents the experience 
of Universitas Gadjah Mada (UGM) as a pioneer in sustainable management of NR in the campus 
environment. This article aims to review the contents of the book and relate them to NR conservation 
steps that can be applied in other educational institutions. "Karya Hijauku untuk Kampus Biruku" by 
Utami et al. (2021) provides a comprehensive guide on sustainable campus management through the 
efforts of the Integrated Smart and Green Building (INSGREEB) research group at Universitas Gadjah 
Mada (UGM). This review examines each chapter, highlighting key points and contributions towards 
achieving a green and sustainable campus. 

The scope of this book covers four critical pillars of green campus development: (1) 
Introduction to green campus philosophy and policy direction, (2) Sustainable land and infrastructure 
management, (3) Efficient and adaptive water resource management strategies, and (4) Innovative, 
integrated, and eco-friendly waste management systems. These themes make the book highly 
relevant as a reference for developing sustainable practices and policies in other higher education 
institutions. 

The primary objective of this review article is to systematically examine the contents of 
“Karya Hijauku untuk Kampus Biruku”, assess its contribution to natural resource conservation, and 
evaluate the extent to which its approaches can be replicated or adapted by other campuses in 
Indonesia or internationally. Through this review, it is expected that a deeper understanding will 
emerge regarding green campus practices and their implications for environmental sustainability in 
the academic sector. 

https://doi.org/10.25157/iijcc.v3i1.4597
mailto:mochariefrm@unigal.ac.id
https://doi.org/10.25157/iijcc.v3i1.4597


 
 

 
 

2 Mauladi, M.A.R., et al 

 
 

Chapter 1: Introduction to Green Campus Initiatives 
This chapter introduces the importance of sustainable practices in academic institutions, 

outlining environmental challenges and the need for integrated approaches. This chapter discusses 
the green campus philosophy implemented at UGM as an initial step in creating a sustainable campus 
environment. The author highlights various initiatives, such as greening the campus area, energy 
efficiency, and involving students in environmental conservation activities. 

Greening initiatives on campuses often include sustainable waste management, green 
transportation, and the creation of eco-friendly spaces like gardens and green roofs. These efforts are 
aimed at enhancing environmental sustainability and are supported by both faculty and student 
involvement (Geok et al., 2024). Energy conservation is a key focus in green campus initiatives. This 
includes using alternative energy sources, energy-efficient building designs, and promoting energy-
saving behaviors among students and staff. Such practices are crucial for reducing energy 
consumption and greenhouse gas emissions (Fachrudin & Fachrudin, 2021). Student engagement is a 
critical factor in the success of green campus initiatives. Students participate in sustainability activities 
(Dadi et al., 2024), enhancing their environmental awareness and improving the university's corporate 
image and reputation (Al-Dmour, 2023). Their involvement can include participating in eco-friendly 
practices and other supporting green campus policies (Sarkawi et al., 2024). The green campus 
initiatives outlined are highly relevant in reducing carbon footprints, increasing environmental 
awareness, and encouraging campus community participation in environmental conservation. 

The first chapter of Karya Hijauku untuk Kampus Biruku provides a philosophical foundation 
regarding the importance of green approaches in campus management. The authors emphasize the 
integration of sustainable practices and the involvement of the campus community in addressing 
global environmental challenges. While the chapter effectively conveys the urgency and foundational 
principles, the authors' arguments tend to be narrative and lack measurable evaluations of 
implemented initiatives. In light of existing literature, green campus initiatives should be viewed as 
adaptive systems (Fachrudin & Fachrudin, 2021), and the absence of specific success indicators 
weakens the chapter’s analytical strength. Student engagement, mentioned as a critical element, is 
not systematically discussed in terms of measurable involvement as emphasized by Al-Dmour (2023). 
For example, in the book "Handbook Hibber UNIGAL" by Parjaman et al. (2022) practical programs 
that have been implemented are explicitly described, such as the Clean Friday Movement, Tree 
Planting, and Green Class, without reviewing the theoretical or ideological framework of the green 
campus conceptually in too much depth (Mauladi & Rachmah, 2023). Therefore, although this chapter 
is inspirational, it requires strengthening through data and impact indicators. 
 

Chapter 2: Land and Infrastructure Management 
Focuses on sustainable campus land and infrastructure management, providing detailed 

strategies for optimizing land use and designing eco-friendly buildings. UGM's case studies 
demonstrate practical applications, making the chapter informative and actionable for other 
institutions. Land use and infrastructure management carried out include green open areas, UGM 
Local Wisdom Park, Wanagama Educational Forest, Pagilaran Tea Plantation, Getas-Ngandong Forest, 
PIAT UGM, Green infrastructure development, BEEMS development, Analysis of subjective responses 
of residents, building system simulation, management actions, and building utilities. 

Infrastructure management is directed at benefits that can be felt by all parties, not only the 
campus environment but also the environment around the campus. An integrated land use 
management approach can promote sustainable development of educational campuses, promoting a 
symbiotic relationship with nature and promoting pedestrian-friendly transportation networks 
(Thilagam, 2015). in other studies, Suburban parks in southwest Madrid provide high environmental 
and social services, making them ideal for implementing a supra-municipal strategy for green 
infrastructures and improving biodiversity (Verdú-Vázquez et al., 2021). Exposure to outdoor and 
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indoor green spaces improves mental health, physical health, and cognitive abilities, while also 
reducing stress, anxiety, and depression (Paniccià et al., 2024). Sustainable land and infrastructure 
management efforts are not only friendly to the natural environment but also friendly to the social 
environment. 

The second chapter explores how Universitas Gadjah Mada (UGM) manages campus land use 
and infrastructure to support sustainability. The authors present concrete case studies such as the 
Wanagama Educational Forest and the Pagilaran Tea Plantation. This aligns with Thilagam (2015) 
perspective on the importance of integrating green open spaces into campus development. However, 
the chapter lacks critical analysis of the challenges encountered in these projects, such as spatial 
planning conflicts or funding constraints. Moreover, the social benefits of green infrastructure, 
although implied, are not thoroughly explored. As Paniccià et al. (2024) argue, green spaces play a 
crucial role in mental health and social cohesion. 
 

Chapter 3: Water Resource Management 
Discusses water conservation and management on campus, presenting techniques and 

technologies implemented at UGM to reduce water consumption and promote recycling. Efficient 
campus water governance systems are crucial for both clean water consumption and conservation 
efforts. Universitas Gadjah Mada (UGM) aims to conserve water by utilizing rainwater runoff and 
recycled water as alternative sources, alongside ensuring efficient consumption based on campus 
occupants' needs and activities. To implement an alternative clean water supply system effectively, 
the campus must gather detailed data on the ideal water distribution system (Edwin N. Pagayona, 
2024; Sankar et al., 2015). This includes understanding existing systems, ensuring water quality and 
regulatory compliance due to the importance of adhering to water management rules (Mulyanti et 
al., 2023), and integrating advanced technologies like IoT for efficient monitoring and management 
(Verma et al., 2015). Clean water is a vital resource for the sustainability of campuses and their 
surrounding communities (EL-Nwsany et al., 2019). Management of water resources includes water 
governance, water balance calculation, water metering system, drinking water supply system (SPAM-
Toyagama), rainwater harvesting, rainwater infiltration areas, grey water usage, and water 
conservation programs. 

UGM's comprehensive water management strategy integrates governance across all levels, 
from individual faculties to top management. The Directorate of Planning plays a central role in 
overseeing campus water management, utilizing detailed engineering design (DED) data to assess 
potential rainwater infiltration areas and optimize roof potential. Recommendations from these 
assessments inform gulaUGM's Green Campus Team and research centers, guiding implementation 
strategies managed by the Asset Directorate and faculties. Water balance calculations for new 
buildings are crucial, addressing UGM's daily demand of 1,570,000 liters for academic and irrigation 
needs. Efficient water use strategies consider building occupancy and operational hours, ensuring 
sustainability through measures like rainwater harvesting from rooftops and biopores. These 
initiatives, along with green roofs and detention basin systems linked to the Belik River, manage 
campus water flows and support environmental quality. UGM's water metering system tracks 
consumption across campus, identifying savings and leak detection opportunities, crucial for 
maintaining green building standards. Water systems can make it easier to identify water flow and 
possible leaks (Edwin N. Pagayona, 2024). Additionally, the SPAM Toyagama provides sustainable 
drinking water sourced from groundwater, reducing reliance on bottled water. Greywater recycling 
systems at Bulaksumur Residence further enhance water quality before discharge, complementing 
UGM's broader conservation efforts encompassing groundwater tanks, rainwater catchments, and 
biopores distributed throughout campus to enhance environmental resilience and quality . 

This chapter outlines various technologies and water conservation practices implemented at 
UGM, including SPAM Toyagama, rainwater harvesting, and greywater recycling. These initiatives 
contribute significantly to the discourse on water conservation in academic settings (Yuniawan Isyanto 
et al., 2023). However, the presentation is overly descriptive and lacks comparative analysis with 
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similar practices at other institutions. As Verma et al. (2015) highlight, integrating Internet of Things 
(IoT) technologies into campus water systems should be quantitatively evaluated for efficiency and 
cost-effectiveness. The chapter also falls short in explicitly discussing the impact of water resource 
management on campus environmental and operational outcomes. The strength of this chapter lies 
in showcasing a data-driven governance model led by UGM’s Planning Directorate, but this would 
benefit from statistical evidence and benchmarking against international standards (EL-Nwsany et al., 
2019). 
 

Chapter 4: Waste Management 
This chapter addresses waste management as a critical aspect of campus sustainability. UGM’s 

programs include recycling, composting, and waste reduction campaigns. Provides a clear roadmap 
for implementing similar programs in other universities, supported by success stories and statistical 
evidence. The waste management practices described demonstrate a real contribution to waste 
reduction, sustainable waste management, and increased awareness among the campus community 
of the importance of waste management. 

Waste management at UGM is grouped into organic, inorganic, and waste management to 
become biogas. Organic waste management is carried out by accommodating organic waste to be 
processed into compost through a composting tank. In addition to composting, organic waste is also 
processed using maggots or larvae from the Black Fly Soldier (BSF). Additional benefits of BSF larvae, 
apart from being an effective decomposing agent, can also be used as feed or biodiesel fuel. BSF larvae 
contain high enough fat to be processed into biodiesel (Grossule & Lavagnolo, 2020). In another study 
it was found that BSF larvae can efficiently convert food waste into biodiesel through non-catalytic 
transesterification, meeting both Korea and EU biodiesel fuel standards (Jung et al., 2022). 

The final chapter discusses organic and inorganic waste management practices at UGM, 
including composting and the innovative use of Black Soldier Fly (BSF) larvae. These practices are 
aligned with global waste reduction trends and show innovative potential. The arguments are strong 
in terms of technological novelty (maggot-based biodiesel), but lack evaluative depth. The chapter 
does not compare the efficiency of BSF-based decomposition with other methods like thermophilic 
composting or anaerobic digestion. Furthermore, while environmental awareness is mentioned, there 
is no survey or metric to measure behavioral change among the academic community. Jung et al. 
(2022) emphasize the importance of technical and social acceptance of insect-based waste 
technologies. The authors also fail to address how these systems contribute to emission reductions or 
cost savings, which would be critical for long-term sustainability assessments. 

 

Conclusion 

"Karya Hijauku untuk Kampus Biruku" is an invaluable resource for universities seeking to 
implement sustainable practices. Each chapter provides detailed strategies, real-world examples, and 
practical guidance, making it a comprehensive guide to green campus initiatives. Its structured 
approach and emphasis on stakeholder engagement and ongoing evaluation make it a must-read for 
academic institutions committed to sustainability. "Karya Hijauku untuk Kampus Biruku" is a valuable 
contribution to the literature on sustainable campus management in Indonesia. The strength of the 
book lies in its practical narrative drawn from UGM's real-world experiences and its rich case studies. 
However, its major weaknesses are its overly descriptive approach and lack of critical evaluation of 
the impacts of these implementations. To strengthen its position as an academic reference, the book 
should include quantitative analysis, cross-institutional comparisons, and a more systematic 
evaluation framework. Greater integration with international literature would also enhance its 
relevance in the global discourse on green campuses. 
 

REFERENCES 



 
 
 

 

5 
Innovative strategies for sustainable campus management: Insights from "Karya Hijauku untuk Kampus Biruku” 

Al-Dmour, H. (2023). Green-Smart University Campuses: The Mediating Role of Student Engagement 

in Enhancing Corporate Image. Sage Open, 13(4). 

https://doi.org/10.1177/21582440231219591 

Dadi, D., Ratnawati, R., Fatimah, A. T., & Faridah, D. (2024). Student perceptions on sustainable 

entrepreneurship: ecological, social, and cultural dimensions. Interdisciplinary International 

Journal of Conservation and Culture, 2(2), 22–34. 

Durão, A., Borralho, T., & Raposo, A. (2025). Healthy Campus: A Contribution to the Environment, 

Sustainability, and Social Responsibility Practices at the IPBeja in Portugal. Sustainability, 17(3), 

862. https://doi.org/10.3390/su17030862 

Edwin N. Pagayona. (2024). Developing an Optimal Model for Water Distribution System Design. 

Power System Technology, 48(1), 1233–1257. https://doi.org/10.52783/pst.386 

EL-Nwsany, R. I., Maarouf, I., & Abd el-Aal, W. (2019). Water management as a vital factor for a 

sustainable school. Alexandria Engineering Journal, 58(1), 303–313. 

https://doi.org/10.1016/j.aej.2018.12.012 

Fachrudin, H. T., & Fachrudin, K. A. (2021). Factors Influencing Energy Conservation Application In 

Green Campus Design Based On Green Behavior. International Journal of Energy Economics and 

Policy, 11(4), 511–520. https://doi.org/10.32479/ijeep.11355 

Geok, T. K., Shah, A., Goh, G. G. G., & Zeb, A. (2024). The links between sustainability dimensions and 

green campus initiatives in mountain universities. Journal of Infrastructure, Policy and 

Development, 8(9), 7653. https://doi.org/10.24294/jipd.v8i9.7653 

Grossule, V., & Lavagnolo, M. C. (2020). The treatment of leachate using Black Soldier Fly (BSF) 

larvae: Adaptability and resource recovery testing. Journal of Environmental Management, 253, 

109707. https://doi.org/10.1016/j.jenvman.2019.109707 

Jung, S., Jung, J.-M., Tsang, Y. F., Bhatnagar, A., Chen, W.-H., Lin, K.-Y. A., & Kwon, E. E. (2022). 

Biodiesel production from black soldier fly larvae derived from food waste by non-catalytic 

transesterification. Energy, 238, 121700. https://doi.org/10.1016/j.energy.2021.121700 

Mauladi, M. A. R., & Rachmah, M. A. (2023). Review of: “Handbook HiBBer (Hijau, Bersih dan 

Berkelanjutan)”, first edition, by Tatang Parjaman et al., Universitas Galuh, 2022. 

Interdisciplinary International Journal of Conservation and Culture, 1(1), 11–14. 

Montgomery, R. A., Pointer, A. M., Jingo, S., Kasozi, H., Ogada, M., & Mudumba, T. (2022). 

Integrating Social Justice into Higher Education Conservation Science. BioScience, 72(6), 549–

559. https://doi.org/10.1093/biosci/biac008 

Mulyanti, D., Farida, I., Nuriyah, Amalia, E., & Setiadi, Y. (2023). The role of the regulerend function 

of groundwater tax on the conservation of water resources. Interdisciplinary International 

Journal of Conservation and Culture, 1(1), 31–39. https://doi.org/10.25157/iijcc.v1i1.3101 

Oliveira, M. C., & Proença, J. (2025). Sustainable Campus Operations in Higher Education Institutions: 

A Systematic Literature Review. Sustainability, 17(2), 607. https://doi.org/10.3390/su17020607 

Paniccià, M., Acito, M., & Grappasonni, I. (2024). How outdoor and indoor green spaces affect 

human health: a literature review. Annali Di Igiene : Medicina Preventiva e Di Comunita. 

https://doi.org/10.7416/ai.2024.2654 



 
 

 
 

6 Mauladi, M.A.R., et al 

Parjaman, T., WIjayanti, Y., Setia, B., Marwoto, T., Iskhak, Herlina, N., Darna, N., Noviadi, A., Maskur, 

A., Aziz, S., Anwar, A. N. R., Rinladi, F. B., & Fauzi, I. P. (2022). Handbook hibber (hijau, bersih 

dan berkelanjutan) universitas galuh (T. Parjaman, Y. Wijayanti, B. Setia, T. Marwoto, Iskhak, N. 

Herlina, N. Darna, A. Noviadi, S. Aziz, A. N. R. Anwar, F. B. Rinladi, & I. P. Fauzi, Eds.; 1st ed.). 

Universitas Galuh. 

Sankar, G. S., Mohan Kumar, S., Narasimhan, S., Narasimhan, S., & Murty Bhallamudi, S. (2015). 

Optimal control of water distribution networks with storage facilities. Journal of Process 

Control, 32, 127–137. https://doi.org/10.1016/j.jprocont.2015.04.007 

Sarkawi, D., Priadi, A., & Oktaviani, A. (2024). Synergy Analysis between Environmental Awareness, 

Student Participation, and Campus Policies in Waste Reduction and Energy Efficiency at Bina 

Sarana Informatika University. Journal of Basic and Applied Research International, 30(5), 39–

47. https://doi.org/10.56557/jobari/2024/v30i58901 

Simpao, A. C., & Yabut, H. (2022). Conservation Behavior Among Students in a University in Metro 

Manila: The Moderating Role of Attitudes on the Impact of Environmental Knowledge. Asia-

Pacific Social Science Review, 22(3). https://doi.org/10.59588/2350-8329.1466 

Sugiarto, A., Lee, C.-W., & Huruta, A. D. (2022). A Systematic Review of the Sustainable Campus 

Concept. Behavioral Sciences, 12(5), 130. https://doi.org/10.3390/bs12050130 

Thilagam, N. L. (2015). Integrated Land Use Development for Green Campus (pp. 203–214). 

https://doi.org/10.1007/978-3-319-11961-8_16 

Utami, S. S., Faridah, Prayitno, B., Salis, F. R., Yanti, R. J., Hanifah, & Adi, G. S. (2021). Karya Hijauku 

untuk Kampus Biruku (A. A. Putri, Ed.; 1st ed.). Gadjah Mada University Press. 

Verdú-Vázquez, A., Fernández-Pablos, E., Lozano-Diez, R. V., & López-Zaldívar, Ó. (2021). Green 

space networks as natural infrastructures in PERI-URBAN areas. Urban Ecosystems, 24(1), 187–

204. https://doi.org/10.1007/s11252-020-01019-w 

Verma, P., Kumar, A., Rathod, N., Jain, P., Mallikarjun, S., Subramanian, R., Amrutur, B., Kumar, M. S. 

M., & Sundaresan, R. (2015). Towards an IoT based water management system for a campus. 

2015 IEEE First International Smart Cities Conference (ISC2), 1–6. 

https://doi.org/10.1109/ISC2.2015.7366152 

Vidal-Cornelio, C. del S., Sanchez-Diaz, B., Bolaina-Lorenzo, Y. N., Perez-Marquez, F., Islas-Jesus, R. E., 

& Olive-Hernandez, F. (2025). Sustainable management of native flora at a Higher Education 

Institution. Brazilian Journal of Science, 4(2), 25–38. https://doi.org/10.14295/bjs.v4i2.690 

Yuniawan Isyanto, A., Fatimah, A. T., Thoyyibah, L., & Millah, A. S. (2023). Interdisciplinary 

perspectives on conservation and culture. Interdisciplinary International Journal of 

Conservation and Culture, 1(1), 15–30. https://doi.org/10.25157/iijcc.v1i1.3102 

  


