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Abstract

Sustainability has become a central priority in higher education, with universities
worldwide investing in initiatives to reduce environmental impact and promote
long-term responsibility. Despite this trend, there remains limited comparative
research on Universiti Malaya’s (UM) sustainability practices concerning
established green campuses. This study addresses this gap by examining UM’s
sustainability investments and identifying areas for improvement. A quantitative
approach was adopted, involving a questionnaire survey of 361 UM employees.
Data were analysed using the Relative Importance Index (RII) to rank the
significance of sustainability initiatives. The findings reveal waste management
and external stakeholder collaborations are the most prominent investment areas.
At the same time, other initiatives are perceived at medium to high levels of
importance, indicating a solid foundation for UM’s sustainability efforts. The
study recommends strengthening institutional strategies by benchmarking UM’s
practices against international green campus models. The results contribute to
advancing UM’s environmental responsibility and aligning its efforts with
broader sustainability goals.
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INTRODUCTION

Sustainability has evolved into a paramount pillar of global discourse, advocating
for the seamless integration of economic progress, societal equity, and
environmental stewardship (Al-Sakkaf et al., 2021; Fallah Shayan et al., 2022;
Mohd Muhiddin et al., 2023). One of the cornerstones in the global movement
toward sustainability is the proliferation of award-winning green campuses
worldwide. These campuses represent the pinnacle of environmental
consciousness and exemplary sustainable practices. Renowned institutions such
as Arizona State University, University of California, Irvine, and the University
of Nottingham have been recognised for their exceptional efforts in creating
sustainable campuses. These campuses serve as global benchmarks, showcasing
innovative approaches to sustainability by integrating renewable energy sources,
implementing green technologies, and adopting eco-friendly practices across
their operations (Alhazemi, 2024Mohd-Rahim et al., 2018).

This surge in interest in sustainability aligns with Universiti Malaya's
(UM) proactive steps toward fostering sustainability within its academic
community. UM has been increasingly focused on integrating sustainable
practices into its educational programmes, campus operations, and research
initiatives (Universiti Malaya, 2021, 2024). However, while UM's dedication to
sustainability is commendable, a noticeable disparity remains concerning routine
maintenance considerations. While UM has placed considerable emphasis on
external landscape initiatives, such as green spaces and energy-efficient buildings
(Yuvarani & Nurulaini, 2019), the focus on internal factors vital for long-term
sustainability may have inadvertently taken a back seat. In contrast to globally
recognised green campuses, where sustainability is a part of daily operations and
standard maintenance practices, UM appears to lack the same level of
comprehensive integration of sustainability principles into its routine operational
practices. UM also lacks innovative and varied investing techniques.

Within the broader spectrum of sustainability initiatives, investment
financial management holds a pivotal position, intricately woven into the fabric
of responsible practices (Boffo & Patalano, 2020). Its incorporation into
sustainability initiatives signifies a shift towards comprehensive and
conscientious approaches. Going beyond monetary concerns, this facet of
investment within sustainability endeavours involves strategic resource
allocation, ensuring economic feasibility and synchronisation with environmental
stewardship and societal welfare (Mensah, 2019). Globally recognised higher
education institutions have established a precedent by adeptly integrating
financial management into their sustainability endeavours, highlighting the
significance of structured investment initiatives that bolster sustainability goals.
This amalgamation of investment within sustainability signifies the necessity for
an integrated approach, intertwining financial considerations with environmental
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impact, societal well-being, and governance paradigms, aiming for astute
resource allocation to secure economic returns (Onuselogu & Shahzad, 2023;
Salleh et al., 2022).

Disappointingly, despite notable strides in sustainability initiatives, the
effective integration of investment within UM's sustainability efforts remains
challenging. A substantial research gap regarding aligning UM's investment with
its sustainability goals needs specific attention and investigation. Therefore, this
research compares the sustainability investment of green university campuses and
UM. The study involves an extensive review of the university's sustainable
investment initiatives, an evaluation of UM's current initiatives, and the creation
of cohesive initiatives aligning UM’s investment decisions with sustainability
objectives. The ultimate goal is to strengthen UM's commitment to sustainability
and to pioneer the harmonisation of financial prudence with environmental
stewardship, fostering a thriving and enduringly sustainable campus (Qi et al.,
2023).

INVESTMENT INITIATIVES FOR SUSTAINABILITY AT
REPRESENTATIVE UNIVERSITY

Investment initiatives for green campuses involve financial strategies that support
sustainability projects within educational institutions. These include funding
environmentally beneficial initiatives, waste management, renewable energy, and
technologies to reduce environmental impact. The goal is to make financial
decisions that promote sustainability while protecting the environment and
generating profits (Bhattacharyya, 2020; Khoshbakht et al., 2019).

A global review of green campuses shows universities implementing
various investment initiatives to achieve sustainability. These initiatives cover
renewable energy investments, partnerships and collaborations, socially
responsible investments, energy efficiency improvements, green infrastructure
development, waste management initiatives, sustainable transportation, and
continuous monitoring and improvement. Table 1 summarises the investment
initiatives for sustainability at a representative university green campus. Based
on the results in Table 1, this study provides a reference for optimising the
investment in green campuses at UM.
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Table 1: Investment initiatives for sustainability implemented
by university green campuses

Representative

Initiative . e Key Outcomes Citations
Universities
University of
Up to 40% carbon Nottingham
reduction; solar, wind,  (2024); University
Nottingham, geothermal adoption; of Toronto (2024);
Renewable Ener Toronto, California, PV-leaf tech (+10% University of
gy Imperial, Emory, efficiency); electricity ~ California (2024);
Bryant, Lancaster savings >USD 80,000; Bryony  (2023);
50% reduction in Gana (2020);
heating emissions. Kimmell et al
(2020); Tan (2022)
LEED-certified University of
buildings (31 Gold+); California (2023);
California, British ~ UoD SOM utility University  of
. . grants; high-efficiency ~ British Columbia
Energy Efficiency Columbia, MIT, retrofits: CO (2019); MIT
. 5 2 )
Washington reduction >2,300 (2024); University
tonnes; multi-million- of Washington
dollar savings. (2024)
R:rlrlllleg;tr)?: nz’vements Arizona State
. P P " University (2020);
Arizona State, stormwater systems; ;
S Bea et al. (2019);
Green Stanford, MIT, reduced flood risk; :
. L MIT (2023); Penn
Infrastructure Pennsylvania, water conservation; (2024); Universi
Nottingham BREEAM s University
of Nottingham
Excellent/LEED
. (2024)
ratings.

Waste Management

Arizona State,
Auckland, Massey,
Sheffield

72% recycling rate;
>2,000 tonnes
diverted;
composting/reuse;
landfill waste reduced
by 10%; annual
savings >£125,000.

Arizona State
University (2013);
Moezzi & Janda
(2014); University
of Auckland
(2024); Kelly et al.
(2006); Zhang et
al. (2011)

Sustainable
Transportation

UC Davis, Stanford

EV and low-carbon
transport research;
hybrid/electric buses;
>2.7M rides;
cycling/ride-sharing
culture.

University of
California (2021);
Stanford
University (2023)

Based on this literature, renewable energy adoption has become a
significant focus, with institutions such as Nottingham, Toronto, and California
achieving up to 40% reductions in carbon emissions through solar, wind, and
geothermal projects (University of Nottingham, 2024; University of Toronto,
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2024; University of California, 2024). Energy efficiency improvements are
another critical area, as seen at MIT, UBC, and Washington, where large-scale
retrofitting, LEED-certified buildings, and utility savings have substantially
reduced energy consumption (University of British Columbia, 2019; MIT, 2024;
University of Washington, 2024). In terms of green infrastructure, campuses such
as Arizona State, Stanford, and Nottingham have invested in rain gardens,
permeable pavements, and stormwater systems to reduce flood risks and enhance
resource conservation (Arizona State University, 2020; Bea et al., 2019;
University of Nottingham, 2024). Waste management initiatives, including
composting, recycling, and circular economy practices, have diverted thousands
of tonnes of waste annually, as demonstrated by Auckland, Sheffield, and ASU
(Arizona State University, 2013; University of Auckland, 2024; Zhang et al.,
2011). Sustainable transportation is another priority, with UC Davis and Stanford
promoting electric vehicles, hybrid buses, and cycling, reducing reliance on
fossil-fuel transport (University of California, 2021; Stanford University, 2023).
Beyond infrastructure, universities such as Edinburgh, UCL, and Vermont have
embraced socially responsible investments, divesting fossil fuels and integrating
ESG principles into financial management (UCL, 2018; University of Edinburgh,
2020; University of Vermont, 2024). Partnerships and collaborations, such as
those between UBC and the City of Vancouver, demonstrate how long-term
cooperation enhances sustainable outcomes (Plaut et al., 2013; Pauer et al., 2020).
Finally, as practised at Nottingham and Lancaster Universities, continuous
monitoring and reporting systems ensure that sustainability remains a dynamic
and accountable process (University of Nottingham, 2021; lan, 2022). In
conclusion, these examples highlight universities' diverse but complementary
approaches to advance campus sustainability. They also provide a strong
benchmark for evaluating and improving UM’s sustainability initiatives.

RESEARCH METHODOLOGY

This study adopted a quantitative research approach using a questionnaire survey
as the primary research method to examine Universiti Malaya’s (UM)
sustainability investment initiatives. The data collection instrument was
structured into four sections: demographics, familiarity with sustainability
initiatives, current UM practices, and areas for improvement, using a 5-point
Likert scale with an open-ended option for additional input. The target population
comprised UM employees (academic, operations, and executive staff), chosen
because of their longer tenure and familiarity with institutional procedures
compared to students. The sample size was determined using Krejcie and
Morgan’s (1970) formula, with the UM Fact Sheet (2025) reporting 5,629
employees, yielding a required sample of 360. A simple random sampling
technique was applied to ensure that every employee had an equal chance of
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selection. The survey was administered via Google Forms and distributed through
official email, Telegram, and WhatsApp, with reminders to enhance
participation. In total, 361 valid responses (n = 361) were received. Data were
analysed using SPSS for descriptive statistics (to profile demographic distribution
and respondent characteristics, with total numbers and percentages stated in
tables and charts) and the Relative Importance Index (RII) to prioritise
sustainability initiatives. The Relative Importance Index (RII) was applied,
calculated using the following formula:

RII=Y wAXNRII = \frac {\sum w} {A \times N}RII=AXN}w

Where w = weight given by each respondent (1-5), 4 = highest possible weight
(5), and N = total number of respondents. RII values were then ranked into five
levels of importance (Mustafa et al., 2021).

The RII values were categorised into five importance levels, allowing
systematic ranking of initiatives. The findings provide evidence-based insights
that directly inform UM’s sustainability strategy, highlighting key areas such as
waste management, stakeholder collaboration, and continuous monitoring that
can advance UM’s environmental responsibility and long-term sustainability
goals.

RESULT AND DISCUSSION

The 361 respondents to the questionnaire survey at UM represent diverse age
groups, job categories, roles, educational backgrounds, and work experiences, as
shown in Table 2. Most respondents are 36 to 45 (32.5%), and local academic
staff (36.67%). A significant portion holds advanced degrees, with 36.67%
possessing a PhD. Most participants have over ten years of work experience,
providing a strong foundation of institutional knowledge. Administrative staff
and senior lecturers were most represented, focusing on the university's
investment strategy and sustainability efforts. The respondents' varied
backgrounds offer comprehensive insights into UM's sustainability practices,
highlighting strengths and areas for improvement in its initiatives. This diversity
ensures a thorough understanding of the university's sustainability policies and
offers multiple perspectives for future developments.
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Table 2: Pie Chart Distribution

Roles Nos Percentage %
Administration 17 14.17%
Assistant Architect 1 0.83%
Assistant Project Officer 2 1.67%
Assistant Quantity Survey 1 0.83%
Assistant Registrar 3 2.50%
Assistant Science Officer 3 2.50%
Associate Professor 7 5.83%
Development & Property 8 6.67%
Engineer 5 4.17%
IT Officer 4 3.33%
Lecturer 12 10.00%
Librarian 4 3.33%
Post-Doctoral Research 7 5.83%
Producer 1 0.83%
Professional & Management 13 10.83%
Professor 8 6.67%
Research Officer 6 5.00%
Senior Lecturer 16 13.33%
Skill Assistant 2 1.67%
Total 120 100%

Familiarity with Investment Initiatives for Sustainability implemented by
University Green Campuses

According to Table 3, data analysis revealed that UM employees' familiarity with
sustainability initiatives falls between medium and high levels, with sustainable
transportation being the most recognised initiative (RII: 0.645), reflecting UM's
proactive efforts in promoting sustainable transportation (Universiti Malaya,
2024). Other initiatives, such as waste management, partnerships, and continuous
improvement, also show significant recognition (RII: 0.642-0.633). However,
familiarity with renewable energy investments is lower among UM employees,
possibly due to the lower visibility of such projects on campus and the technical
complexity of renewable energy (Gajdzik et al., 2023). The analysis categorised
the initiatives into high-medium and medium relevance levels, highlighting well-
established areas such as sustainable transportation and waste management while
suggesting that renewable energy may require more promotion and investment.
These findings provide valuable insights into the recognition and significance of
sustainable investment decisions in university green campuses.
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Table 3: Ranking of Familiarity of Investment Initiatives for Sustainability
implemented by University Green Campuses

Familiarity with Investment Initiatives for varal
ID Sustainability implemented by University Green RII .
Ranki
Campuses
ng
F5 Sustainable Transportation 0.645 1
F7 Partnerships and Collaborations 0.642 2
F4 Waste Management Initiatives 0.633 3
F8 Continuous Improvement and Monitoring 0.632 4
F3 Green Infrastructure Development 0.612 5
F2 Energy Efficiency Improvements 0.593 6
F6 Socially Responsible Investments 0.593 7
F1 Renewable Energy Investments 0.587 8

Source: compiled from data analysis results

Current Investment in Sustainability Implemented by Universiti Malaya
According to Table 4, findings show that all initiatives are of high-medium
importance, with waste management ranking highest, emphasising recycling and
circular economy concepts. This reflects UM's commitment to sustainability and
environmental leadership, with programs like the Zero Waste Campaign and
water conservation efforts (Universiti Malaya, 2022, 2024). Collaborations with
external stakeholders, such as NGOs, further enhance UM's impact on
Sustainable Development Goals (SDGs). However, renewable energy initiatives
rank lower, suggesting areas for future development, likely due to high initial
costs and limited visibility (Lorente et al., 2023). In summary, UM’s
sustainability investments align with long-term goals and potential improvements
in clean energy efforts.

Table 4: Ranking of Current Investment in Sustainability Implemented by UM

D | lemented by Universiti Malaya. | KUl | Overall Raniing
C3 Implement waste reduction strategies 0.732 1
C5 Collaborate with external stakeholders 0.725 2
C4 Emphasise economic viability 0.707 3
C2 Eco-friendly behaviours 0.705 4
C6 Monitoring and continuous improvement 0.697 5
Cl Integrate clean energy initiatives 0.693 6
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Areas of Improvement in UM’s Investment for Sustainability

This section analyses the areas in UM sustainability investment that require
improvement, as shown in Table 5. The RII and mean values highlight key
regions, with continuous improvement and monitoring ranked first. This suggests
that UM needs better systems for assessing and improving sustainability
activities, such as road maintenance and cycling facilities (Kamarudin et al.,
2023). Sustainable transportation follows closely, indicating a need to improve
infrastructure to reduce environmental impact due to campus traffic congestion.
Green infrastructure, waste management, and energy efficiency improvements
also rank high, focusing on reducing environmental impact and promoting
sustainability (Hajam et al., 2023; Selamat et al., 2017). Partnerships and socially
responsible investments (SRI) are also prioritised but face challenges in
implementation (Martini, 2021). Lastly, renewable energy investments are
ranked the lowest, likely due to high initial costs and technical complexities
(Gajdzik et al., 2023). These findings suggest areas for future development in
UM’s sustainability strategy.

Table S: Ranking of Areas of Improvement in UM’s Investment for Sustainability

D Areas of Improvement in UM’s Investment for RII Overall
Sustainability Ranking

A8 A Continuous Improvement and Monitoring 0.788 1

A5 A Sustainable Transportation 0.770 2

A3 A Green Infrastructure Development 0.768 3

A4 A Waste Management Initiative 0.767 4

A2 Energy Efficiency Improvements 0.765 5

AT Partnerships and Collaborations 0.763 6

A6 A Socially Responsible Investment 0.762 7

Al A Renewable Energy Investment 0.747 8

Source: compiled from data analysis results

These findings demonstrate how targeted improvements in waste
management, stakeholder engagement, and continuous monitoring can enhance
UM’s institutional responsibility toward environmental stewardship.

CONCLUSION

This study examined Universiti Malaya’s (UM) investment initiatives for
sustainability, focusing on employees’ perceptions of current practices,
familiarity with green campus strategies, and areas for improvement. Using a
questionnaire survey of 361 respondents and applying the Relative Importance
Index (RII), the findings highlight waste management, stakeholder
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collaborations, and continuous monitoring as the most significant priorities.
These results suggest that while UM has a solid foundation in sustainability,
greater attention is needed for renewable energy and socially responsible
investments, which remain relatively underdeveloped. However, the research
encountered several limitations, including imbalanced responses, time
constraints, and restricted access to some literature, which may have influenced
the comprehensiveness of the analysis.

Future studies are encouraged to target more balanced respondent
groups, adopt qualitative or mixed-method approaches, extend data collection
periods, and conduct comparative analyses across green campuses. Despite these
limitations, the study contributes meaningfully to advancing UM’s environmental
responsibility by identifying clear and actionable areas for improvement.
Strengthening waste reduction strategies, expanding collaborations, and
embedding continuous monitoring systems can enhance UM’s capacity to
manage sustainability more effectively. Moreover, aligning these improvements
with international best practices and the United Nations Sustainable Development
Goals (SDGs) will help position UM as a leading sustainable university in the
region, reinforcing its long-term commitment to environmental stewardship and
institutional sustainability.
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