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The contribution of universities to environmental conservation is realized through sustainable 

green campus management. Although many studies have investigated this initiative, a 

comprehensive analysis remains lacking. The lack of publications in journal database portals 

related to green campus management is evident. This study aims to provide a bibliometric and 

comprehensive review of the literature on green campus management. The bibliometric 

method utilizes the Scopus database as a reliable data source, analyzed with the assistance of 

VOSviewer and Excel. The bibliometric analysis indicates an increasing trend in research 

documents from 2010 to 2025. Trending keywords in green campus management include 

"renewable energy", "smart grid," and "sustainable campus." The leading countries in 

document outputs and citations are the United States, China, and Malaysia. The review of 

green campus management concepts can be grouped into three main areas: behavioral aspects, 

educational and learning equipment, and facilities and infrastructure that support the green 

campus initiative. Each area encompasses activities and programs that contribute to the success 

of the green campus concept. The findings of this review are intended to serve as a reference 

for higher education institutions in the implementation and development of a sustainable green 

campus concept. 
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1. INTRODUCTION

Global commitment to environmental conservation is 

increasing in response to global warming and climate change. 

Natural phenomena such as erratic weather patterns, extreme 

heat, intense rainfall, storms, and tornadoes are linked to 

global warming [1]. Research indicates that atmospheric CO2 

levels are rising due to human activities. Environmental issues 

are becoming increasingly complex and necessitate synergy 

from all sectors of society, including the academic community 

[2]. A strong commitment from all stakeholders is necessary 

to mitigate environmental damage, as evidenced by various 

eco-friendly initiatives and programs implemented by 

businesses and educational institutions [3]. A sustainable 

campus integrates environmental science into policy, 

management, and scientific activities [4]. Many universities 

have demonstrated their commitment to this concept, as 

research indicates that stakeholders experience greater 

satisfaction and an improved quality of life. The 

implementation of sustainable campus initiatives also 

promotes energy conservation and efficiency [5]. 

To define green campus management, it is essential to 

recognize its core components, primarily rooted in a 

commitment to sustainability. This commitment encompasses 

initiatives in areas such as energy conservation, waste 

management, green building practices, and sustainable 

transportation. Fachrudin and Fachrudin [6] emphasize that 

effective energy conservation is a crucial factor in designing 

green campuses, reflecting a trend in which universities 

prioritize environmentally friendly infrastructure and 

operational strategies. Furthermore, Kamarudin et al. [7] 

discuss the substantial institutional commitment required to 

cultivate a green campus culture, indicating a strategic 

alignment within higher education institutions toward 

sustainable development. In the context of smart technologies, 

Shishakly et al. [8] emphasize that the integration of these 

innovations significantly enhances campus sustainability by 

promoting awareness and education about sustainable 

practices among students. Their findings suggest that 

universities play a crucial role in addressing climate change by 

embedding sustainability into their curricula and operational 

policies. Additionally, Boeri et al. [9] identify the role of 

universities in energy transitions and societal transformation 

toward sustainability, asserting that education, campus 

operations, and strategic planning must converge to promote 

greener practices. 

Green campus management is characterized by active 

stakeholder engagement and effective change management. 

Aedi emphasizes that the successful implementation of green 

initiatives necessitates the support and participation of all 

members of the campus community, making change 

management integral for fostering a culture of sustainability 

[10]. Herzanita et al. [11] examine the barriers to 

implementing green building practices within campus settings, 
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emphasizing that addressing these challenges is crucial for 

effective management. Moreover, the evolution of the green 

campus concept highlights its adaptability and responsiveness 

to contemporary demands for sustainability. Zhao et al. [12] 

note that this concept has emerged in response to societal 

pressures and formal regulations aimed at promoting 

sustainability in education, underscoring the growing 

importance of integrating sustainability into university 

management practices. Additionally, Alsharif [13] asserted 

that the green campus model involves not only environmental 

education but also the integration of social and economic 

dimensions of sustainability, thereby creating a holistic 

approach to campus management. 

Researchers have published several recent review papers 

related to green campuses in 2024 and 2025. Among these, 

Qiu and Dong [14] conducted a systematic review of the life 

cycle of campus environments. Luo et al. [15] conducted a 

comparative review of green campuses using sponge 

construction concepts and their future challenges. Ding et al. 

[16] systematically examined the relationship between student 

health and the green campus environment. Halicioglu and 

Gurel [17] evaluated occupant satisfaction with green 

buildings, focusing on quality aspects. Zhu and Liu [18] 

systematically reviewed the development of sustainable 

campuses between China and Japan. Li et al. [19] 

systematically analyzed the influence of campus public spaces 

on student mental health. 

Based on the author's reading and knowledge, there has 

been no research that combines the concept of green campus 

management with a bibliometric approach. This absence 

represents a significant gap in the field. The research 

objectives are twofold: first, to identify research trends and 

future directions in the study of sustainable and continuous 

green campus development using bibliometric analysis, and 

second, to analyze and evaluate the concept of green campus 

management from a comprehensive and integrated perspective. 

The novelty of the Study lies in its pioneering application of a 

bibliometric approach to the concept of green campus 

management, offering a unique and data-driven evaluation of 

the field. By doing so, it provides valuable insights into the 

evolution, focus areas, and potential future research avenues 

in green campus studies. 

 

 

2. BIBLIOMETRIC APPROACH 

 

The methodological approach employed in this research 

analysis is bibliometrics. Bibliometrics utilizes database 

sources from Scopus and other reputable international 

databases. A reputable database is recognized and trusted by 

scientists worldwide. The keywords used in the Scopus search 

are "Green Campus Management." To conduct a literature 

search related to the topic of green campus management, a 

Boolean search strategy was implemented using the following 

keywords: ("green campus" OR "sustainable campus" OR 

"eco-campus" OR "green university") AND (management OR 

implementation OR strategy OR policy OR governance OR 

initiative). This strategy was designed to capture various terms 

related to the concept of a sustainable campus and the 

managerial approaches applied within the scope of higher 

education institutions. 

The inclusion criteria for literature selection are as follows: 

(1) studies that address managerial aspects, strategies, policies, 

or implementation related to green campus management; (2) a 

focus on higher education institutions, such as universities or 

colleges; (3) scientific publications published from 2010 to 

2025; (4) articles written in English or Indonesian; and (5) 

types of publications that include journal articles, conference 

proceedings, or academic research reports with a 

methodological foundation. Conversely, the exclusion criteria 

are: (1) studies that solely discuss technical aspects, such as 

renewable energy installations or green building design, 

without linking them to campus management or policies; (2) 

articles that focus on non-educational entities, such as 

companies, industrial areas, or green cities; (3) publications 

highlighting opinions, editorials, or news that lack a clear 

scientific research basis; and (4) articles that are duplicates or 

previous versions of studies that have been updated. 

The total number of documents obtained is 364, as 

illustrated in Figure 1 below. The number of documents 

published from 2010 to 2025 has increased steadily, indicating 

a growing interest in research on green campuses. Over the last 

three years, this trend has continued, with 33 academic articles 

published in 2023, increasing to 53 research documents in 

2024, and 19 research documents in 2025. However, it is still 

early in the year, and the publication process is ongoing. These 

data demonstrate that research on green campuses is both 

promising and beneficial for the future sustainability of 

campus environments, as illustrated in Figure 1. 

 

 
 

Figure 1. Research documents with keywords "green campus 

management" in 2010-2025 

 

Figure 2 illustrates the network visualization, featuring the 

keyword "green campus management." The network 

visualization highlights key themes in bibliometric research on 

green campus management, with keywords grouped into 

distinct clusters. Central terms such as "sustainability," "green 

campus," and "higher education" underscore the focus on 

integrating environmental practices within academic 

institutions. Sub-themes such as "waste management," 

"renewable energy," and "climate change" reflect both 

operational and technical dimensions, while terms such as 

"restructure" and "smart grid" indicate emerging or niche areas 

of interest. The connections among these clusters reveal an 

interdisciplinary approach that bridges infrastructure, energy, 

and institutional governance. However, the lack of social or 

policy-related keywords, such as "community engagement" or 

"policy frameworks," may indicate gaps in the current research 

landscape. 

The visualization serves as a valuable tool for identifying 

research trends and opportunities in green campus 

management. A strong emphasis on energy efficiency and 

environmental stewardship aligns with global sustainability 

goals; however, future studies could benefit from exploring 

behavioral, cultural, and governance dimensions. Temporal or 
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geographical comparisons could further enhance 

understanding, such as tracking the rise of terms like "smart 

grid" over time or examining regional variations in priorities. 

This analysis not only maps existing knowledge but also 

guides researchers toward underexplored areas, fostering a 

more holistic approach to sustainable campus development. 

Figure 3 shows the keywords that are trending in 2020 and 

beyond, including the keyword "renewable energy." A 

primary focus is the shift towards hybrid energy systems 

(HES) that combine various renewable resources, such as 

solar, wind, and biomass, along with energy storage solutions. 

This approach aims to achieve 100% renewable energy 

autonomy for campuses, effectively replacing traditional fossil 

fuel-powered generating stations [20, 21]. For instance, a 

study at UIN Raden Fatah Palembang highlighted the potential 

of micro-hydro and biomass as impactful renewable sources 

that could significantly reduce the campus's carbon footprint 

[22]. Such integrative strategies not only lessen greenhouse 

gas emissions but also promote long-term sustainability by 

enhancing energy security [23]. In addition to integrating 

diverse renewable sources, the role of education and 

awareness among campus stakeholders is critical. Various 

studies indicate that a significant barrier to effective energy 

management is energy illiteracy, where stakeholders lack a 

comprehensive understanding of energy systems [24, 25]. 

Effective educational programs and training aimed at raising 

awareness about energy efficiency and the benefits of 

renewable systems are thus crucial. Incorporating measurable 

objectives into campus sustainability frameworks can lead to 

more informed decision-making and stakeholder engagement 

[26, 27]. 

Furthermore, the financial implications of transitioning to 

renewable energy solutions cannot be overlooked. 

Investments in renewable energy infrastructure have yielded 

positive returns, as evidenced by reduced operational costs and 

the mitigation of climate change impacts [28, 29]. Educational 

institutions can serve as living laboratories for emerging 

technologies, showcasing practical applications of 

sustainability measures while offering valuable learning 

experiences for students [30]. Several universities have 

initiated comprehensive renewable energy programs that 

prioritize energy efficiency and incorporate smart 

technologies. For example, several campuses are exploring the 

concept of smart campuses that utilize data analytics and 

microgrid technologies to optimize energy management [31]. 

This technological shift allows institutions to adapt energy use 

dynamically, thereby enhancing their resilience and 

sustainability. 

The second trending keyword from 2020 onward is the 

“smart grid” keyword, as shown in Figure 3. The concept of a 

smart grid encompasses the deployment of Information and 

Communication Technologies (ICT) that enhance the 

operational efficiency of the traditional electrical grid [32, 33]. 

Specifically, smart grids facilitate the integration of renewable 

energy sources such as solar and wind energy into campus 

infrastructures, thereby enabling autonomous energy 

management systems capable of accommodating the variable 

nature of these resources [34]. The enabling technologies 

within smart grids such as distributed energy storage and 

intelligent energy dispatching offer the potential to reduce the 

carbon footprint associated with campus energy consumption 

[35]. Moreover, the successful implementation of smart grids 

on green campuses hinges upon effective stakeholder 

collaboration and the seamless operation of communication 

systems [36, 37]. Engaging all stakeholders from university 

administrators to students is paramount to leveraging the full 

potential of smart grid functionalities [38]. To achieve this, 

strategic planning and change management practices must 

cultivate an environmental empowerment that promotes 

awareness of sustainability and encourages the adoption of 

green behavioral practices across all campus activities [10]. 

 

 
 

Figure 2. Network visualization with the keyword “green 

campus management” 

 

 
 

Figure 3. Overlay map with the keyword “green campus 

management” 

 

Additionally, integrating machine learning and advanced 

data analytics within the smart grid framework can 

significantly enhance demand response strategies by 

optimizing energy consumption based on real-time data [39]. 

Research indicates that a well-implemented smart grid can 

lead to substantial reductions in energy use and operational 

costs while simultaneously enhancing the reliability of energy 

services [40]. These advancements are essential not only for 

lowering operational expenses but also for enhancing 

institutional resilience in the face of natural disasters and 

disruptions [41]. Although the benefits of integrating smart 

grids into green campus initiatives are evident, challenges 

persist in areas such as cybersecurity and infrastructure 

reliability. Addressing these issues is essential to maintaining 

the integrity and robustness of smart grid systems [33, 40, 42]. 

By effectively overcoming these challenges, educational 

institutions can leverage smart grid technologies to exemplify 

sustainability leadership, showcasing their commitment to the 

environment and setting a precedent for other sectors. 

The yellow trending keyword in 2020 onward is 

“sustainable campus” as illustrated in Figure 3. Strategies for 

sustainable campuses are increasingly viewed as necessary for 

meeting the evolving expectations of students and 

stakeholders. A sustainable university must empower students 

through education that focuses on inter- and multidisciplinary 

initiatives related to sustainability [43]. The green campus 

initiative adopted by many institutions, serves as a strategic 
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framework designed to foster environmental awareness and 

mitigate ecological impacts [44, 45]. Essential to this initiative 

is the incorporation of green building principles into 

architectural education, which not only enhances campus 

infrastructure but also cultivates a dynamic and experiential 

learning environment for students [46]. This integration of 

sustainable practices establishes a pedagogical model that 

supports active learning and facilitates student interaction with 

sustainability principles in real-world contexts. 

Leadership and governance play crucial roles in 

establishing a sustainable campus. Effective governance 

frameworks enable institutions to address the complexities of 

sustainability practices through dedicated oversight and 

strategic initiatives [47]. The success of these frameworks is 

contingent on stakeholder engagement: active participation by 

students, faculty, and administrative bodies ensures that 

sustainability becomes ingrained in the institutional culture 

[10]. The push for comprehensive policies and funding 

models, such as green fees, empowers institutions to develop 

sustainability projects while fostering a sense of communal 

responsibility [48]. Moreover, efforts to track sustainability 

metrics using evaluation tools have become critical for 

ensuring accountability and transparency in campus 

operations [49]. 

The operationalization of sustainability on campuses is 

further complicated by persistent barriers that hinder effective 

implementation, which require thorough analysis and 

systematic change management approaches [50]. Research 

indicates that involvement from students is pivotal, as engaged 

students not only contribute to successful sustainability 

initiatives but also enhance the institutional reputation through 

advocacy and participation [51]. For instance, specific 

programs targeting waste management—employing green 

logistics and recycling principles--have been shown to align 

with sustainability objectives effectively [52]. 

Finally, the challenges of achieving a sustainable campus 

are matched by equally compelling opportunities. With an 

increasing emphasis on educational experiences that prioritize 

sustainability, universities are discovering that engagement in 

these initiatives benefits both the campus environment and the 

academic community at large [53]. Institutions are also 

encouraged to adopt innovative approaches, such as smart 

energy management systems and sustainable dining practices, 

to further their sustainability goals [4]. Looking ahead, the 

collaboration between behavioral scientists and environmental 

specialists will be vital as they work toward addressing the 

complex dynamics of implementing sustainable practices in 

higher education. 

Figure 4 illustrates the number of documents and citations 

for each country that focuses on green campus research. The 

bibliometric analysis reveals significant global contributions 

to green campus management research, with the United States 

leading in document output (1809 citations), followed by 

China (1714) and the United Kingdom (431). This leading 

position reflects strong institutional support, funding 

priorities, and academic engagement in sustainability research 

within these nations. Countries such as Malaysia (722), India 

(192), and Indonesia (121) also demonstrate notable activity, 

indicating a growing interest in green campus initiatives in 

developing and rapidly urbanizing regions. Meanwhile, 

European nations such as Spain (197) and Italy (339) 

contribute steadily, which aligns with the European Union’s 

sustainability mandates. The data also highlights a geographic 

imbalance, with Western and Asian nations driving the 

majority of research, while regions such as Africa and the 

Middle East are underrepresented. The citation impact of these 

publications is likely influenced by levels of research 

investment and the strength of institutional collaboration 

networks. The United States and the United Kingdom, with 

their well-established universities and research ecosystems, 

tend to attract higher citation counts. In contrast, emerging 

contributors such as China and India may focus on context-

specific challenges that receive fewer citations at the global 

level. 

 

 
 

Figure 4. Number of citations and documents per country 

 

 

3. GREEN CAMPUS MANAGEMENT CONCEPT 

 

Figure 5 illustrates the concept and strategy framework for 

developing sustainable green campus management. This 

development involves three main strategies. The first strategy 

is behavioral and is driven by institutional leadership. Campus 

leaders — including the Chancellor, Vice Chancellor, Head of 

Bureau, Dean, Vice Dean, Head of Study Program, and other 

officials must demonstrate a strong commitment to building 

and developing a green campus. Their leadership behavior 

should serve as a model for the broader academic community, 

fostering a unified and proactive culture that supports 

sustainability initiatives. The second strategy focuses on 

integrating and enhancing educational tools and practices. The 

strategy involves implementing sustainability-oriented, 

environmentally friendly learning practices and transitioning 

toward digital, paperless administrative systems. The third 

strategy is related to the development of facilities and 

infrastructure. Key components include an environmentally 

informed campus master plan, efficient management of water 

and energy resources, sustainable waste management systems, 

and promoting eco-friendly transportation. 

 

 
 

Figure 5. The concept and strategy framework for 

developing sustainable green campus management 
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3.1 Committed leadership and campus community 

involvement section 

 

The role of leadership is crucial in building and advancing 

the concept of a green campus. University leaders must 

continuously strive to explain and motivate all academic 

communities in building and developing a sustainable green 

campus through environmentally friendly concept principles 

[54]. Singh et al. [55] emphasize that leadership has a 

significant influence on human resource management and 

drives innovation in green campus initiatives. Other 

researchers further emphasize that leaders' environmental 

norms and their pro-environmental behavior play a pivotal role 

in the implementation and advancement of a green campus 

strategy. Universities also serve as key agents in advancing 

sustainability goals, with leadership playing a central role in 

this transformation. Ribeiro et al. [56] and Fissi et al. [57] 

explained that universities adopt structured strategies and 

sustainability initiatives with the full backing of senior 

leadership, including rectors and vice-rectors. University 

leaders contribute to the realization of a sustainable green 

campus by fostering an environmentally conscious culture, 

initiating impactful programs, and enacting supportive 

policies [58]. In addition, leaders must be effective change 

agents in implementing sustainability programs, while the 

members of the academic community are also expected to 

model environmentally friendly behavior [59]. 

The strategic influence of university leadership is essential 

in steering institutional policy and shaping campus culture 

toward sustainability [54]. Therefore, cultivating and 

strengthening a genuine commitment among university 

leaders to environmental stewardship is fundamental to the 

success of green campus initiatives. This commitment must be 

deeply internalized beyond symbolic gestures or ceremonial 

statements [55]. It should serve as the foundation for all 

decision-making processes that affect the environment. When 

leaders demonstrate genuine concern for environmental issues, 

the academic community is more likely to embrace and 

support meaningful progress toward sustainability [60]. 

University leaders must be motivated and empowered to 

take an active role as both initiators and motivators in 

implementing green campus programs. They are not only 

decision-makers but also key agents of change initiating 

sustainability efforts, mobilizing community participation, 

and fostering innovation to support environmentally 

responsible practices [61]. Proactive and visionary leadership 

facilitates the spread of green values in academic activities, 

operations, and infrastructure development. This, in turn, 

creates a campus ecosystem that not only prioritizes 

sustainability but also sets a benchmark for other institutions 

[56]. Equally important is the establishment of clear and 

enforceable environmental policies within higher education 

institutions. These policies may encompass areas such as 

energy management, waste reduction, sustainable 

transportation solutions, and the integration of sustainability 

principles into academic curricula [55]. A robust and 

supportive policy framework provides institutional leaders 

with the necessary guidelines to realize the green campus 

vision. Consistent and long-term policies serve as a bridge 

between moral commitment and real action, producing a 

significant environmental impact [54]. 

Green campus activities also serve as a strategic platform 

for staff engagement and institutional alignment with 

environmental objectives. Pardal et al. [62] asserted that 

higher education institutions play a crucial role in promoting 

sustainable green campus management. These activities are 

part of teaching, research, innovation, and social learning. 

Martinez-Buján et al. [63] underscore the significance of the 

social dimension in university-based sustainability. Choi et al. 

[64] demonstrated that students actively involved in green 

campus activities tend to possess greater knowledge and 

awareness of sustainability principles. Azar and Al Ansari [65] 

highlighted that factors such as demographic characteristics 

and motivational drivers influence energy conservation 

strategies. Fachrudin and Fachrudin [59] emphasized that 

awareness, attitudes, norms, behavioral control, and intentions 

are critical psychological indicators for the successful 

implementation of green campus programs. 

In the pursuit of a sustainable campus, internalizing 

environmental consciousness across the academic community 

represents a foundational step. This step involves integrating 

environmental values into the curriculum, learning, and 

campus-wide efforts to foster a collective awareness of the 

importance of environmental stewardship [59]. The 

internalization process must be systematic, continuous, and 

inclusive, ensuring that faculty, students, and administrative 

staff alike comprehend, embrace, and apply sustainability 

principles in their daily activities [62]. One effective strategy 

to strengthen this process is through the organization of 

environmentally oriented extracurricular programs—such as 

plastic-free campus campaigns, recycling initiatives, and tree-

planting events. These activities offer experiential learning 

opportunities that foster environmentally responsible behavior 

through direct, real world experiences [66]. 

Furthermore, the development of an environmentally 

friendly campus life must be supported by an effective 

behavioral control system [67]. This system may include 

internal regulations, participatory supervision, and incentives 

for promoting positive environmental behavior. With the right 

control mechanism in place, it will be easier to instill and 

maintain environmentally friendly habits [68]. In addition, 

active participation in sustainable campus ranking programs 

such as UI GreenMetric represents a strategic step to 

encourage universities to innovate continuously and engage in 

competition to achieve a green campus environment [69]. This 

ranking not only spurs ongoing improvement but also serves 

as a means of evaluation and a platform for showcasing 

campus achievements in environmental sustainability aspects 

[70] as illustrated in Table 1 below. 

 

3.2 Learning tools section 

 

Universities that adopt green campus management concepts 

consider the use of advanced technology and the readiness of 

their students. This adoption of technology enhances the 

feasibility and long-term success of green campus initiatives 

[71]. Han and Yolcu [72] found that students use the Internet 

for educational purposes, with a comparable level of 

technology engagement in three universities. The 

development of green campus-based e-learning offers high-

quality learning through digital tools, applications, and a 

sustainable development framework. Similarly, Naveh and 

Shelef [73] identified extensive technological engagement by 

students. Sustainable e-learning helps higher education 

institutions to produce innovative graduates while 

concurrently reducing operational costs through efficient 

resource use [74]. Technology such as webcast-enabled smart 

classrooms facilitates interaction between physical and virtual 
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learning [75], while Khlaisang and Songkram [76] assert that 

digital media supports flexible learning, anytime and 

anywhere. 

Furthermore, the implementation of learning methods that 

support sustainability-oriented values is an integral part of 

environmental education [77]. Approaches such as project-

based learning, field studies, and cross-disciplinary 

collaboration encourage critical thinking, creativity, and 

provide solutions to environmental issues [73]. In addition, the 

use of environmentally friendly technologies in the learning 

process, such as digital platforms to reduce paper 

consumption, should be further developed. Through a holistic 

and contextually learning-grounded educational approach, 

higher education institutions can create a generation of 

graduates who are not only intellectually capable but also 

deeply committed to sustainable values in their personal and 

professional spheres [75]. 

Creating an environmentally friendly curriculum serves as 

a strategic foundation for advancing green campus 

management. Menon and Suresh [78] recommend integrating 

sustainability practices into the teaching and learning process, 

while Revelli [79] emphasizes that an environmentally 

friendly curriculum is necessary for implementing green 

campuses. Students’ learning experiences also play a crucial 

role in embedding green concepts [80]. Hays and Reinders [81] 

underscored the importance of ecological literacy and student 

independence in green campus education. Integrating green 

campus principles into technical curricula necessitates 

systemic reform, emphasizing cognitive development and 

critical thinking skills to facilitate the transition to a low-

carbon economy. Gress and Shin [82] examined the 

implementation of the green curriculum in Korea. Overall, the 

development and implementation of an environmentally 

friendly curriculum is key to the strategic vision of sustainable 

campuses, instilling sustainability values into coursework in 

the curriculum. 

The development and implementation of a green campus-

based or environmentally friendly curriculum is one of the key 

elements in building a sustainable campus [82]. A curriculum 

designed with sustainability values in mind not only equips 

students with theoretical knowledge, but also fosters 

ecological awareness and a sense of responsibility [78]. In this 

regard, it is essential for each study program to integrate 

environmental issues into relevant courses, both through core 

materials and applied case studies [79]. Thus, students from 

various disciplines can understand their role in promoting 

sustainable development within their respective fields of 

science [80]. 

The academic administration office contributes to the 

development of a green and sustainable campus by promoting 

a paperless office [83]. Reducing paper consumption is a well-

established environmentally friendly practice, commonly 

referred to the green office concept [84]. Sboui et al. [85] 

examined the application of a paperless office for 

administrative and learning processes. Universities can 

achieve this by utilizing information and communication 

technology to manage documents digitally. Other studies have 

similarly highlighted the application of the green office 

concept in universities through a paperless system [86]. Ugale 

et al. [87] described the use of optical character recognition 

(OCR) for efficient document processing. Indrajit et al. [88] 

developed a model of the paperless office as a mediator 

between traditional and digital learning. Genesis and Oluwole 

[89] explained the automation of administrative functions, 

such as examination and registration for paperless systems. 

The importance of ICT in modern university administration. 

In conclusion, the adoption of environmentally friendly 

technologies--such as e-books and audio-video learning 

media--is essential for achieving the vision of a Sustainable 

Campus. 

The green administration program aims to maximize the 

paperless initiative by facilitating the digital creation and 

distribution of letters, document forms, bulletins, academic 

journals, lecturer performance reports, and all other relevant 

documents [83]. This initiative not only reduces paper usage 

but also enhances administrative efficiency and information 

accessibility [84]. Through digitalization, administrative 

processes become faster and more accessible to all 

stakeholders, thus supporting a modern, efficient, and 

environmentally conscious work environment. It contributes 

to improving data security and integrity, as digital records are 

easier to archive, retrieve, and maintain [85], as illustrated in 

Table 1 below. 

 

3.3 Facilities section 

 

Green campus management refers to university policies 

focused on promoting sustainable ecological development 

[90]. Effective water reuse and waste management programs 

are essential to improving water quality within university 

settings. A study at Jordan University of Science and 

Technology (JUST) reported a daily per capita water 

consumption of approximately 56 Liters, one-third of that of 

college students in the United States [5]. Fahrianto et al. [91] 

emphasized the importance of providing accessible and safe 

drinking water to support green campus initiatives. Tianjin 

University developed a rainwater collection, use, and disposal 

system as part of green campus planning [92]. Other studies 

similarly highlighted best practices in campus-based water 

resource management [93]. Key strategies to support a 

Sustainable Green Campus include revitalizing water network, 

measuring the water supply in buildings, reusing wastewater, 

and properly managing rainwater systems [94]. 

Physical and spatial planning allows the integration of 

ecological priorities into the green campus mission. 

Universities are advised to maintain ecological systems 

through spatial and strategic planning [95]. Rashid and Darus 

[96] suggest campus planning involving stakeholder 

concensus through a comprehensive a master plan. Strategic 

planning serves as a critical foundation for realizing a 

Sustainable Green Campus. This concept encompasses green 

building design, construction costs, and the use of energy-

efficient systems aligned with sustainability goals [97, 98]. 

The campus master plan should also include health-oriented 

features such as a smoke-free zone [99]. The Sustainable 

Building Council Indonesia (GBCI) established sustainable 

building criteria with a focus on energy efficiency and 

environmental performance [100]. Ongoing evaluation of 

green campus development helps assess institutional 

alignment with environmental policy objectives and 

sustainability outcomes [101]. Universities are encouraged to 

define a clear environmental vision and mission, design 

energy-efficient buildings, construct sustainable infrastructure, 

establish smoke-free zones and green open spaces, and 

regularly evaluate the effectiveness of their sustainable 

campus program. 

Waste management represents a critical dimension in 

achieving a Sustainable Green Campus. However, 
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unsustainable practices such as littering and open waste 

burning remain prevalent. Approximately 49.5% of students 

express concern about sustainable waste management [80]. 

Ifegbesan observed that student awareness of waste 

management varies across gender, age, and academic status 

[45]. Targeted waste management initiatives have proven 

effective in increasing awareness and improving practices. For 

example, a pilot project led to a recycling rate increase from 

10% to 12% [102]. Smyth et al. [103] reported effective waste 

management at Prince George’s campus, with over 70% of 

waste recycled. Abu Qdais et al. [5] highlighted effective 

waste management at the Jordan University of Science and 

Technology. Khandelwal suggested waste management with 

the 3R concept and biogas production from organic waste. 

Universities can enhance sustainability efforts through 

composting centers, institutional waste management policies, 

and community-based recycling collaborations—all of which 

are essential for comprehensive green campus development. 

The development of sustainable green campus concepts is 

essential to transform universities into energy-efficient and 

environmentally friendly communities. Faghihi et al. [104] 

emphasized the importance of reducing energy consumption 

through infrastructure efficiency. Tan et al. [105] 

demonstrated the advancement of energy-efficient campuses 

in China through the implementation of effective energy 

management systems and modern technologies. Revelli [79] 

described the use of renewable energy to save energy in the 

Lake Park High School District. Suwartha et al. [106] 

highlighted the challenges of renewable energy development. 

Campuses can improve energy efficiency by harnessing solar 

energy. Common strategies include regulating air-

conditioning temperatures, replacing outdated electrical 

appliances with energy-efficient alternatives, and conducting 

research on renewable technologies such as sustainable solar 

lighting systems. 

Campuses or universities must adopt integrated 

management approaches to promote environmentally friendly 

commuter transportation, optimize parking systems, and 

identify opportunities for transition to a sustainable green 

campus future [107]. Kaplan [108] found low levels of 

participation in sustainable transportation, such as cycling 

activities on campus. Abu Qdais et al. [5] asserted that carbon 

emissions per capita on the JUST campus were smaller than 

other universities. Bond and Steiner [109] revealed the 

University of Florida's collaboration with the local transit 

system as part of its Sustainable Green Campus development 

initiatives. Supporting infrastructure is crucial for the success 

of green transportation systems. When designed effectively, 

campus transportation management can serve as a model for 

the broader public [110]. Key strategies for a Sustainable 

Green Campus include the construction of eco-friendly mass 

transit systems and establishing collaborative partnerships 

with relevant institutions, both of which are critical for long-

term sustainability [111] as illustrated in Table 1 below. 

 

Table 1. Green campus management: concept, strategies and activities 

 
Section Strategies Activities References 

Behavior Leader Commitment 
Strong commitment of campus leaders in implementing, developing, initiating 

and motivating environmentally friendly green campus ideas. 

[54, 55, 60, 

61] 

  Creating policies based on sustainable green campus management. [56, 112] 

 
Commitment to community or 

academic community behavior 

Building and developing academic activities, extracurricular programs and 

daily activities based on environmentally friendly practices in the entire 

academic community. 

[58, 62, 66, 

67] 

  
Development of environmentally friendly behavior control systems and 

continuous improvement of campus quality. 

[65, 66, 68-

70] 

Program learning 

tools 

Maximizing paperless 

programs 

Create and distribute letters, document forms, bulletins, journals, lecturer 

performance documents, and all documents digitally. 

[83-85, 88, 

89] 

 
Environmentally friendly 

learning technology program 

Create and develop e-learning applications, Learning Management Systems 

(LMS), distance learning classes, and online or online-based learning programs. 
[72-76] 

 
Continuous curriculum 

development 

Implementing and developing environmentally friendly and sustainable 

learning methods, curriculum, and values. 

[78-82] 

 

Facilities and 

infrastructure 

Sustainable waste management 

program 

Create and develop a composting center program, reuse until, recycle waste, 

and sustainable waste self-processing. 
[5, 113-115] 

 
Environmentally friendly 

transportation program 

Developing environmentally friendly mass transportation facilities and 

infrastructure, collaborating with industry and stakeholders to provide 

supporting facilities for sustainable transportation. 

[115, 116] 

 
Evaluating the green campus 

master plan 

Formulate and create a vision, mission, strategic plan, and standard design of 

environmentally friendly buildings. Design infrastructure, green zones, and 

smoke-free zones. 

[95, 97, 116] 

 
Water quality development and 

its use 

Efficient water use, creating sustainable water networks, improving water 

quality, water reuse, and the creation of infiltration wells. 
[5, 91-94] 

 Efficient use of electricity 

Regulation of the electricity network, creation of automation for electricity use, 

replacement of energy-efficient electrical equipment, and use of renewable 

energy sources as environmentally friendly electricity. 

[78] 

 

 

4. CONCLUSIONS 

 

The findings of this study reveal a growing awareness and 

institutional commitment to environmental protection within 

campus communities, primarily driven by the global SDGs. 

Universities have emerged as pivotal actors in advancing 

sustainability through the implementation of green campus 

management practices. The bibliometric analysis conducted in 

this research demonstrates a consistent increase in scholarly 

publications related to green campus management from 2010 

to 2025, indicating a rising academic interest and expanding 

discourse in the field. 

These insights carry important policy implications. 

University administrators and policymakers should capitalize 
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on this momentum by incorporating sustainability principles 

into institutional frameworks, including strategic planning, 

infrastructure development, and the integration of academic 

curricula. Furthermore, policies that foster interdisciplinary 

collaboration and support research in underrepresented 

areas—such as social engagement and governance—can 

contribute create more inclusive and effective sustainability 

strategies on campuses. 

Looking forward, future research should address key gaps 

identified in the current literature. Specifically, there is a need 

for deeper investigation of the behavioral, cultural, and policy-

related dimensions of green campus management. 

Comparative studies across regions and time periods could 

provide valuable, context-specific insights, while integrating 

qualitative approaches with bibliometric methods may offer a 

more comprehensive understanding of sustainability practices. 

Such an expanded research agenda will support universities in 

adaptation more holistic and impactful approaches to 

environmental stewardship. 
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