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Higher Education Institutions (HEIs), by and large, have increasingly committed to integrate 

sustainable development (SD) into their policies, practices, and programs. Recently, there have 

been several sustainability assessment tools specifically developed for HEIs. Many HEIs, 

especially small-to-middle sized HEIs in Thailand, are planning to enhance SD but are 

reluctant due to resource requirements. This study was conducted to investigate important 

sustainability implementation issues, including the effect of HEI sizes and UI GreenMetric 

participation. A weighting approach on sustainability dimensions and issues was utilized, and 

HEI’s sustainability reports and official websites were reviewed to evaluate their sustainability 

performance of large-, middle-, and small-sized HEIs as well as UI GreenMetric participants 

and non-participants in Thailand. The findings reveal that the issues of the sustainability-

integrated vision and strategy, safety and well-being, waste, and the SD-enhancing educational 

system were fundamentally critical for HEI sustainability. Moreover, most of the large-sized 

HEIs in Thailand that participated in UI GreenMetric were evaluated to have higher 

sustainability performance than others, apparently in administration, environment, and 

education/research dimensions. This study supports the necessity for a sustainability 

assessment tool for HEIs. 
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1. INTRODUCTION

Sustainable development is defined as “development that 

meets the needs of the present without compromising the 

ability of future generations to meet their own needs” [1]. In 

the implementation of Agenda 2030 and the Sustainable 

Development Goals (SDGs), SDG 4 (Quality Education) is 

considered an enabler for other goals; hence, transformation of 

Higher Education Institutions (HEIs) to function and practice 

sustainability, i.e., balancing mutual benefits among economic, 

social, and environment dimensions, is imperative. HEIs have 

played important roles in promoting sustainable development 

through creating awareness, generating and disseminating 

knowledge, and developing skills of people, especially 

students, aiming for contribution to sustainability [2-4] 

through their “lead by example” approach [5]. Therefore, HEIs 

have committed to implement projects and initiatives to 

incorporate the concept of sustainable development into their 

systems [6-8]. 

As sustainability monitoring and evaluation guidelines are 

useful for HEIs to publicly disseminate their sustainability 

efforts, a variety of HEI sustainability assessment tools have 

been developed and are being widely used (e.g., American 

College & University Presidents’ Climate Commitment [9]; 

Global Reporting Initiative [10]; Association for the 

Advancement of Sustainability in Higher Education [11]; 

Universitas Indonesia [12]; Times Higher Education [13]). 

Berzosa et al. [14] addressed the necessity for sustainability 

tools for promoting integration of sustainability into strategies 

and activities in HEIs, which utilize numerous indicators that 

HEIs are required to submit. For example, Sustainability 

Tracking Assessment and Rating System (STARS), Time 

Higher Education Impact University (THE), and UI 

GreenMetric University Rankings (UI GreenMetric) have 68, 

75, and 69 sustainability-related indicators or issues, 

respectively. This may create difficulties for new HEI 

participants in using those tools, especially for small-to-

middle-sized HEIs with limited resources for data collection 

and implementation. The sustainability report of Global 

Reporting Initiatives (GRI) is widely considered to be an 

appropriate tool [15-18], due to its accommodation of 

comprehensive issues with flexibility for reporters enabling 

selected issues that are significant and relevant to the 

organization. However, GRI is not specifically designed for 

HEIs, which lack education and research programs [19]. 

Hence, recommended sets of prioritized indicators or issues 

would facilitate and encourage implementation for those new 

HEIs that are inexperienced in sustainability promotion. 

Another important factor that is hypothesized to influence 

sustainability achievement is size. Larger firms have attracted 
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more attention from media and stakeholders due to their 

legitimacy and their reputation [20, 21]. Bansal [22] indicated 

a positive relationship between size and corporate sustainable 

development. However, Gallo and Christensen [23] argued 

that there was no significant finding on size and the propensity 

of a firm’s sustainability reporting. The effects of size as well 

as HEI participation in utilizing sustainability tools on its 

sustainability performance, especially in a developing country, 

have not been found. In addition, according to our pre-survey, 

such research questions were usually inquired by the executive 

of HEIs in Thailand. 

In Thailand, there are a total of 138 HEIs. UI GreenMetric 

and THE are the only tools that have been widely adopted; 37 

HEIs and 19 HEIs participated, respectively, in 2019. 

Considering the size of the submitting HEIs by UI 

GreenMetric, 56.8% was large-sized HEIs, and the remaining 

43.2% included small-to-medium-sized HEIs and private 

HEIs. In the case of THE, these numbers were 79.0% and 21%, 

respectively.  

As mentioned earlier, the objectives of this study were to 

investigate which sustainability dimensions and issues should 

be primarily considered to be implemented at the initial stage 

for new HEIs that are inexperienced in sustainability 

assessment in the context of Thai HEIs. Twenty-one experts 

were provided a questionnaire to score all dimensions and 

issues that can lead to prioritized sets of sustainability issues. 

Furthermore, the effect of institute size and UI GreenMetric 

participation on sustainability performance, based on the 

questionnaire results, was further evaluated through reviewing 

policies, strategies, and sustainability-related activities which 

are published online by the selected HEIs. 

 

 

2. LITERATURE REVIEWS 

 

2.1 Sustainability dimensions and issues 

 

Recent studies addressed further expansion of dimensions 

to be integrated for HEI cases. Alghamdi et al. [24] reviewed 

12 sustainability assessment tools. The identified common 

issues include management, academia, environment, 

engagement, and innovation. At the same time, Gómez et al. 

[25] concluded 4 dimensions, namely, operations, education 

and research, public engagement, and administration, that 

were fundamental for the sustainability of HEIs. Additionally, 

a number of sustainability-related dimensions and issues differ 

across sustainability assessment tools. For example, Global 

Reporting Initiative [10], Advancement of Sustainability in 

Higher Education [11], Universitas Indonesia [12], and Times 

Higher Education [13], respectively, contain 4 dimensions 

(institutional characteristics, economics, environment, and 

society) with 117 issues, 6 dimensions, (institutional 

characteristics, academics, engagement, operations and 

planning, administration, and innovation and leadership) with 

69 issues, 6 dimensions (waste, water, transportation, energy 

and climate change, education, and setting and infrastructure) 

with 39 issues, and 17 dimensions in accordance with the 

sustainability goals of the United Nations with 65 issues.  
 

2.2 Prioritization of sustainability dimensions and issues 

 

In accordance with Lozano [18], sustainability reporting, 

which is voluntary for HEIs, has two objectives. The first one 

is assessment of the current state process toward reaching 

sustainable development, and the second is to serve as an 

instrument for communication with stakeholders. HEIs need 

to report their sustainable development situation through an 

annual report or sustainability report, which can be used for 

monitoring, analyzing, and controlling the performance of 

sustainable development practices of the institutions [26]. 

Fonseca [27] reviewed Global Reporting Initiative’s 

sustainability report of 25 of Canada’s largest universities and 

addressed the limitation of the scopes, emphasizing on eco-

efficiency towards green buildings and procurement (71% 

selected by the universities) and environmental performance 

(53%). As for curriculum, teaching, research, economic 

performance, human right issues, and society issues, these 

were still very limited. This corresponds to Filho [28], who 

explained that a green university is considered a first step 

towards a sustainable university. 

Gómezgutiérrez and Sepúlveda [19] reviewed a 

sustainability report under the guideline of Global Reporting 

Initiatives from 26 Colombian HEIs. The results indicated 23 

most reported issues, which were found with a frequency 

higher than 50% overall in 26 HEIs. Specifically, the issues, 

with the selection above 80%, include direct economic value 

generated and distributed (EC1), direct energy consumption 

by primary energy source (EN3), and total workforce by 

employment type, employment contract, region, and gender 

(LA1).  

In the case of South East Asian countries, including 

Thailand, this type of analysis is still not implemented, 

although the information is necessary for HEIs to choose what 

should be done as the first step towards a sustainable 

university. Apart from HEIs, other countries or sectors have 

their own priority issues. For example, Whitehead [29] 

identified the highest priority of sustainability indicators for 

the New Zealand wine industry by using materiality analysis. 

The finding addressed a common bias in agricultural 

sustainability assessment towards environmental issues, 

followed by social issues. Economic and governance issues 

were, therefore, not found to be high priorities.  

 

2.3 Effect of sustainability tool participation on 

sustainability implementation in HEIs 

 

Filho et al. [30] showed that Green Offices and similar 

governance structures in HEIs may assist efforts within HEIs 

to work in the field of sustainable development. However, 

there are constraints arising from political belief, financial 

limitations and lack of materials, and limitations of expertise, 

which is a complex endeavor that faces many challenges. 

Atici et al. [31] investigated the relationship between “being 

green” and academic performance in reference, respectively, 

to UI GreenMetric and academic rankings, including 

Academic Ranking of World Ranking, QS World University 

Ranking, Time Higher Education World University Rankings, 

and National Taiwan University Ranking. The conclusion 

reveals a positive relationship between UI GreenMetric 

Rankings and the competitiveness advantage for the world 

university rankings. 

 

 

3. MATERIALS AND METHOD 

 

3.1 Development of sustainability dimensions and issues 

 

According to our extensive literature reviews, there are 
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currently 26 sustainability assessment tools, as listed in Caeiro 

et al. [32], of which 7 tools were selected based on the 

following criteria and analyzed. Four criteria were applied for 

selection, namely, that the tools are widely recognized from 

research articles, availability of an official website, extensive 

adoption from HEIs, and accessibility to a comprehensive 

guideline. These are to ensure that the selected tools are widely 

accepted for the assessment due to its theoretical reliability and 

practicality. All indicators were re-grouped into relevant 

issues under 5 dimensions, including economic, social, 

environment, administration, and education/research. 

 

3.2 Weighted scoring of sustainability dimensions and 

issues 

 

The developed dimensions and issues, as described in 

Section 3.1, were scored by 21 experts comprising executive 

representatives of Thai HEIs, whose main responsibility is 

promoting their campus sustainability through the developed 

questionnaire. The total score of 100 was requested to be 

distributed across dimensions and issues. Such prioritization 

was performed to highlight dimensions and issues that are 

important to enhance the sustainability of HEIs in the context 

of Thailand. The questionnaire in this study was approved by 

the Institutional Review Board (IRB). ANOVA followed by 

post-hoc Tukey Honestly Significant Difference (HSD) was 

then applied to assess the significant differences of means 

among dimensions and issues. 

 

3.3 Categorization of HEIs and data collection 

 

According to the Office of the Higher Education 

Commission of Thailand, 138 HEIs have been established. 

HEIs are categorized into 2 types, governmental HEI and 

private HEI. The former institutions are further categorized 

with respect to size. Large HEIs have an annual financial 

support from the government of Thailand of more than 1 

billion Baht (32 million USD as of 7 September 2020), while 

middle size HEIs receive between 500 million Baht and 1 

billion Baht (between 16 million USD and 32 million USD as 

of 7 September 2020). Small size institutions have an annual 

income lower than 500 million Baht (16 million USD as of 7 

September 2020). Private HEIs do not receive financial 

support from the government. In this study, only governmental 

HEIs were considered due to the accessibility of their online 

information. 

HEIs in Thailand were randomly selected totaling 12 large-

sized HEIs, 14 middle-sized HEIs, and 10 small-sized HEIs. 

Those HEIs were also classified into two groups, which were 

17 UI GreenMetric participants and 19 non-participants. UI 

GreenMetric ranking has been regarded as the most 

recognized sustainability assessment tool that Thai HEIs have 

been involved in, and there were 37 HEIs who participated in 

2019. 

The national HEIs need to publish their annual report. 

Recently, websites have become an effective form of 

communication with the public. Therefore, published reports, 

including the annual report and sustainability report, and the 

official websites of the selected HEIs were reviewed on HEI 

implementation of sustainability activities concerning the 

developed issues. The time frame of the implementation for 

the review was between October 2018 and September 2019, as 

it was the 2019 fiscal year of the Thai government. The 

detected activities (yes or no) were then matched with the 

issues. Furthermore, the information was compared in the 

percentage between UI GreenMetric participants and non-

participants to describe the different implementation based on 

sustainability issues and to observe the considered activities 

revealed in the reports. 

 

3.4 Comparison of sustainability-related activities across 

HEIs 

 

The weighting score was applied to each issue in order to 

calculate performance scores across issues and key elements, 

as shown in Eqns. (1) and (2): 

 

𝑃𝐼𝑖𝑗𝑘 = 𝛼𝑖  × 𝐷𝐴𝑖𝑗 (1) 

 

𝑃𝐷𝑗𝑘 = ∑ ∑ ∑ 𝑃𝐼𝑖𝑗𝑘

𝑛

𝑘=1

𝑛

𝑗=1

𝑛

𝑖=1

 (2) 

 

where: 

PIij represents the performance score of issue i in HEI j, 
αi is the weighted score of issue i, 

DAij is the detected activities of issue i in HEI j (Yes = 1, No = 

0), 

PDjk represents the overall performance score of HEI j on 

dimension k, 

PIijk is the performance score of issue i in HEI j on dimension 

k. 

Pearson correlation (r) was applied to investigate 

correlation coefficients between Administration (AD) issues 

and other issues (economic, environment, social, and 

education/research related issues). It is hypothesized that the 

AD dimension contains principal issues to promote 

sustainability actions in other issues. Moreover, principal 

component analysis (PCA), a multivariate statistical technique, 

was used to investigate the propensity of dimension 

sustainability implementation in relation to the overall 

sustainability performance scores across the HEI categories. 

 

 

4. RESULTS AND DISCUSSION 

 

4.1 Sustainability issues 

 

The analysis of 7 sustainability assessment tools is 

summarized in Table 1. 25 sustainability issues were 

developed in which 3 issues belong to Administration, 5 issues 

for Social, 4 issues for Economic, 10 issues for Environment, 

and 3 issues for Education/research. Economic, Social, and 

Environment are regarded as dimensions of sustainability [33]. 

Administration is essential for the development of 

sustainability initiatives, especially for sustainability-related 

organization, policy, strategy, integrity, and ethics. Therefore, 

it was separated into one of the developed dimensions. 

Meanwhile, Education/Research is the main academic duty of 

HEIs, which should be separated into another dimension [25]. 

Our dimension categorization is different from others that 

have been mentioned in literature review Section 2.1 in that 

we highlight the importance of Administration and 

Education/research in the context of HEIs. Hence, the relating 

issues could be clearly re-grouped into those dimensions, 

increasing their appearance and, consequently, receiving more 

attention from the questionnaire respondents. The detailed 

description of each dimension is provided below. 
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Table 1. Sustainability assessment tools considered in this study 

 

No. Tools Developed by Descriptive 
Number of Dimensions / 

criteria / indicators 
Reference 

1 Alternative 

University 

Appraisal 

ProSPER.Net Joint Project 

on “Alternative University 

Appraisal” led by Hokkaido 

University, with funds 

through the United Nations 

University Institute for the 

Advanced Study of 

Sustainability (UNU-IAS) 

AUA focused on Education for Sustainable 

Development (ESD), which propose to 

increase the awareness and education related 

sustainability. The institutions can 

demonstrate the best implementation to the 

others for exchanges. The major goal of 

AUA is external engagement, which HEIs 

can share the initiatives and implementation 

with each other more than the ranking 

competition. 

3 parts, 4 dimensions 

(Governance, Education, 

Research, and Outreach) 

18 criteria 

36 indicators 

[34] 

2 Auditing 

Instrument for 

Sustainability in 

Higher Education 

(AISHE) 

Dutch Foundation for 

Sustainable Higher 

Education 

AISHE is the assessment tool for 

developing the sustainable policies in HEIs, 

which is adapted from the European 

Foundation for Quality Management 

Excellence Model. The steps of evaluation 

follow the PDCA cycle (Plan, Do, Check, 

and Act). 

5 dimensions 

(Mission, Operations, 

Education, Research, 

Society) 

30 indicators 

[35] 

3 College 

Sustainability 

Report Card 

Sustainable Endowments 

Institute 

College Sustainability Report Card, or 

Green Report Card, was established to 

evaluate the sustainability for Canadian and 

American HEIs, which need to be calculated 

in the same way of GPA and converted to A 

(4 scores), B (3 scores), C (2 scores), D (1 

scores), or F (0 scores) 

9 dimensions 

(Administration, Climate 

Change & Energy, Food & 

Recycling, Green Building, 

Student Involvement, 

Transportation, Endowment 

Transparency, Investment 

Priorities, Shareholder 

Engagement) 

52 indicators 

[36] 

4 Global Reporting 

Initiative’s 

Sustainability 

Report 

Global Reporting Initiative 

(GRI) 

GRI can be applied to assess the 

sustainability in the organizations, which 

can make them understand their situations, 

processes, and impacts on sustainability 

development. It has been accepted in 

international levels for sustainable 

assessment and propagandize for external 

society. 

3 dimensions 

(Economic, Environment, 

Social) 

43 criteria 

136 indicators 

[10] 

5 Sustainability 

Assessment of 

Food and 

Agriculture 

Systems (SAFA) 

Food and Agriculture 

Organization (FAO) 

SAFA is the assessment tool for 

sustainability of food and agriculture 

systems evaluation. This tool was developed 

for driving food production and agriculture 

to reach the sustainability (sustainability 

supply chain), which covered food and 

agricultural supply chain from raw 

materials, production systems, and 

distribution to the customers. 

4 dimensions 

(Environmental Integrity, 

Economic Resilience, Social 

Well-being, Good 

Governance) 

21 indicators 

[37] 

6 Sustainability 

Tracking 

Assessment and 

Rating System 

(STARS) 

Association of the 

Advancement of 

Sustainability in Higher 

Education (AASHE) 

STARS is the assessment tools for HEIs in 

Canadian and American institutions. These 

tools are utilized for assessment of campus 

efforts to achieve sustainable institutions 

through initiatives or implementation. The 

results are divided into 4 levels, including 

Bronze, Silver, Gold, and Platinum, in 

which the scores depend on the percentage 

of sustainable implementations. 

5 dimensions 

(Academics, Engagement, 

Operations, Planning & 

Administration, Innovation & 

Leadership) 

68 indicators 

[11] 

7 Time Higher 

Education Impact 

University 

Rankings 

Time Higher Education 

(THE) 

THE tools evaluate against the United 

Nation’s Sustainability Development Goals 

(SDGs). The major criteria of evaluation 

covered 17 goals of SDGs. 

17 dimensions 

(17 SDG goals) 

75 indicators 

 

[13] 

8 UI GreenMetric 

University 

Rankings 

Universitas Indonesia UI Greenmentric was used to assess the 

efforts of developed green university 

activities in HEIs. Furthermore, HEIs can 

share the best practices to the others 

institutions. 

6 dimensions 

(Setting and Infrastructure, 

Energy and Climate Change, 

Waste, Water, 

Transportation, Education) 

69 indicators 

[12] 

 

4.1.1 Administration (AD) 

Organizational management (AD1) assesses the enhancing 

sustainability implementation by the institute systems in the 

campus. This issue addresses the necessity for an officially 
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appointed committee or officer with a particular responsibility 

for developing sustainability policies and strategies as well as 

overseeing implementation and assessment concerning 

sustainability actions in the institute. 

Vision and strategy (AD2) emphasize the institute’s current 

policy and strategy and whether they are related to 

sustainability, which are essential initiatives of governance. 

The practical evaluation was based on keyword “sustainability” 

or “sustainable development” indicated in either policy or 

strategic planning. 

Integrity and ethic (AD3) necessitate the awareness of the 

staff on integrity and ethics for performing any task. The 

institute provided clear regulation or code of practices or 

courses specifically designed for executives, academic staff, 

supporting staff, and students. 

 

4.1.2 Social (SC) 

Safety and well-being (SC1) investigate safety management 

and operation and the health promotion of stakeholders. The 

institute sets a zero-accident target and discloses accidental 

records to the public. It is noteworthy that safety is a 

fundamental requirement for institute well-being; therefore, 

safety and well-being were combined. Regarding well-being, 

it was demonstrated through the institute’s effort and plans for 

the adequate provision of facilities required for good living. 

Social, equity, rights, fairness, and freedom (SC2) assess the 

wages of staff, which should be fair regardless of gender, as 

well as educational accessibility for students, including 

opportunities for poor and disabled students. Furthermore, the 

institute created an environment of freedom for research 

conduct and opened a platform for any activities that were not 

unlawful. 

Public engagement (SC3) encourages the institute’s 

activities to be mutually cooperated with communities or other 

sectors to enhance the communities’ sustainability. Such 

activities should be able to demonstrate social impact, such as 

increased income, new opportunities for jobs, better 

environmental quality, or improved well-being in the 

communities. 

Social transparency (SC4) discloses administrative 

activities in the institute to the public and external stakeholders 

(community, government sectors, or private sectors). All 

stakeholders participate in voting related to an institute’s 

executive decision or could be able to request a result of voting 

for investigation. 

Socioeconomic consideration for supplier (SC5) selects a 

supplier’s products or services that integrated sustainability 

into their policy, strategy, and implementation as well as 

strictly complied with the national regulations. In addition, the 

supplier with international certification was particularly 

considered. 

 

4.1.3 Economic (EC) 

Economic transparency (EC1) discloses monetary income 

and expenditures that should be presented in public to 

demonstrate the financial performance of the institute. In 

Thailand, this information was generally disclosed to public 

via an annual report. 

Economic performance and distribution (EC2) examine the 

proportion of income and expenditures, and extensiveness of 

monetary distribution to the institution’s staff and 

communities. In particular, the outcome of the distribution 

should be able to demonstrate its consequence for economic 

growth in the communities. 

Financial mechanism promoting sustainable development 

investment (EC3) investigates a developed protocol to 

stimulate investment for promoting sustainable development, 

including equipment, infrastructure, program, and research. 

The institution may establish a sustainability fund specifically 

supporting those activities or projects that were successfully 

demonstrated to contribute to the sustainability of the institute. 

Indirect economic impacts (EC4) are concerned about the 

investment for public infrastructure, enhancing safety, 

wellness, or economic growth of the community. The 

definition of indirect impacts is that the contribution is not in 

monetary form but rather in infrastructure, such as a bridge, a 

research center, computers enabling educational accessibility, 

or a museum located in the community. 

 

4.1.4 Environment (EN) 

Building and construction (EN1) address the use of 

environmentally-friendly materials in a building as well as the 

building design for the purpose of low energy consumption. 

This can be demonstrated by an international or national 

certification. 

Climate change (EN2) relates to an estimation of the 

greenhouse gas emission from activities implemented by the 

institute. Furthermore, the institution should address a 

reduction target in correspondence with national needs. 

Transportation (EN3) includes alternative transportation for 

staff, students, and visitors, such as buses, trams, bicycles, or 

walking to reduce the use of private vehicles on campus. 

Furthermore, the adoption of clean energy for public transport, 

which can lead to improved air quality, was also optional. 

Waste (EN4) investigates the institution’s solid waste 

management with the concept of 3R, consisting of reduce, 

reuse, and recycle principles.  

Food and dining (EN5) focus on food waste management, 

food security, use of environmentally-friendly food, and 

drinking water containers. 

Energy conservation and efficiency (EN6) are concerned 

about measures for effective consumption of energy in the 

institute’s building by reducing energy usage, using a clean 

technology to utilize renewable energy sources, and applying 

eco-efficiency concepts. 

Environmental regulation compliance (EN7) discloses all 

information regarding pollution emission from the 

institution’s operational activities to the environment and 

whether it strictly complied with the national standards. The 

institution should ensure that their operation minimized all 

possible environmental impacts. In addition, the institution 

should have an environmental emergency response. 

Green purchasing (EN8) focuses on the preference for 

selecting environmentally-friendly office products that were 

certified by national or international standards. 

Ecosystem (EN9) encourages an increase in green areas 

where a local plant and animal conservational promotion was 

prioritized. 

Water (EN10) investigates water consumption and 

management in the campus with the aim of minimizing water 

usage as well as enhancing water recycling. In addition, 

accessibility to drinking water that is free of charge was also 

covered in this topic. 

 

4.1.5 Education and research (ER) 

SD-enhancing educational system (ER1) contributes to 

student’s sustainability knowledge and encourages 

participation in activities related to sustainability. The 
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implementation includes pre- and post-evaluation tests on 

sustainability knowledge, an innovation contest for a 

sustainable campus, and an academic conference as a platform 

for students to share any projects contributing to sustainability. 

SD-integrated curriculum (ER2) evaluates the institute’s 

curriculum by mapping with SDGs to investigate any gap that 

a new course or a program should be developed in order to be 

fulfilled. 

SD-related research (ER3) evaluates research contributing 

to sustainability via academic journal publications. It also 

includes a supporting fund for researchers and staff to develop 

an academic profession in a sustainability field. 

Corresponding to SD-integrated curriculum, research outputs 

were mapped in accordance with SDGs to investigate any gaps 

and needs. 

Overall, the number of environmental issues is the largest. 

This supports the conclusion reached by Alghamdi et al. [24] 

that the number of environmental issues is the highest number 

of issues in the reviewed tools. Then, this is followed by social 

and economic issues, while administration is equal to 

education/research. This is due to a large diversity of 

environmental concerns involving physical elements, such as 

quality of air and water through environmentally-friendly 

transportation, energy savings and efficiency, greenhouse gas 

emission reduction, management of waste in both solid and 

liquid forms, and biological elements, which are 

environmental conservation and biodiversity promotion issues. 

 

4.2 Weighted sustainability dimensions and issues 

 

Based on the expert weighting on dimensions and issues 

illustrated in Figure 1, ANOVA test with post-hoc Tukey HSD 

indicated AD was the most critical dimension for 

implementing sustainability activities in HEIs (27.84 points, ± 

10.85 SD) (P < 0.05). This is due to its enhancement of 

resource management to sustainability implementation, 

improved plans to move towards sustainability, and 

engagement of students, staff, and stakeholders in governance 

as well as providing clear direction for budgeting [11]. The 

following is ER (21.86 points, ±8.05 SD). HEIs have 

responsibilities for enhancing knowledge, awareness, 

technology, and facilities to make future environmental 

sustainability. HEIs provide profession and knowledge in all 

dimensions to improve an intelligent conceptual framework 

for achieving sustainable development. Therefore, education 

and research play a crucial role in creating a sustainable future 

[2, 38]. In the case of EC, SC, and EN, they were statistically 

equal in importance (P < 0.05). This result contradicts with 

results reported by Velazquez et al. [39] and Sepasi et al. [40], 

who concluded that environmental indicators were often a 

major measurement rather than social or economic variables. 

Within the AD dimension, Vision and strategy (AD2) 

(41.91 points, ±15.69 SD) was regarded as the most important 

issue (P < 0.05). Vision of the institute’s executives is 

necessarily required as a first procedure that leads to 

sustainability-related missions, goals, policies, and strategic 

planning with clear, consistent directions [39, 41]. 

Furthermore, sustainability-integrated vision facilitates 

establishment of a sustainability office or committees who are 

responsible for the development of the sustainability-

promoting policies and strategies, as well as overseeing and 

monitoring their relevant activities. Such an establishment 

consequently contributes to good Organizational Management 

(AD1) and strict consideration of Integrity and ethics (AD3) 

involved in the institute’s activities. However, AD1 and AD3 

were not statistical different (P = 0.937). It is noteworthy that 

this result may be influenced by the questionnaire respondents 

who were mostly executives with a duty to promote campus 

sustainability. Hence, AD2 is the top priority in order to obtain 

financial support for the promotion [29]. For future studies, it 

is recommended to have more diverse respondents that 

represent a broader range of stakeholders, including non-

executives, such as academic staff, supporting staff, and 

surrounding communities that provide a wider view of the 

issues. However, the respondents should have adequate 

knowledge in sustainability prior to scoring. 

 

 
Figure 1. Weighting result on developed sustainability 

dimensions and issues by experts 

 

Regarding the SC dimension, only the score of Safety and 

well-being (SC1) (25.95 points, ±11.47 SD) was statistically 

the highest (P < 0.05), while other issues were identical (P > 

0.05). SC1 was a complex inter-linked issue involving other 

social and environmental issues [18, 42]. As shown in Table 2, 

there were 12 HEIs that did not address SC1 in the report. It is 

apparent that the HEIs without SC1 mostly lack 

implementation related to Social transparency (SC4), 

Socioeconomic consideration for supplier (SC5), Food and 

dining (EN5), Environmental regulation compliance (EN7), 

Green purchasing (EN8), Ecosystem (EN9), and SD-

enhancing educational system (ER1), evidencing the lack of 
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interlinking between SC1 and others [42, 43].  

Considering the EC dimension, there was no statistical 

difference among the related issues (P > 0.05). It should be 

noted that the entire group of experts who were involved in the 

weighting procedure was dispatched from public HEIs, which 

are not-for-profit. This might result in an equal weighting 

distribution across economic-related issues. 

In EN issues, Waste (EN4) was evaluated to be important, 

as it was higher over 4 issues (P < 0.10), respectively. 

Tangwanichagapong et al. [7] demonstrated that many HEIs 

in Thailand have committed to create green campuses with the 

concept of 3Rs (reduction, reuse, and recycling) of waste. As 

for other EN-related issues, their comparison was inconclusive. 

The result is consistent with Freidenfelds et al. [44], who 

highlighted energy, water, transport, waste, behavior, and 

management to be significant indicators towards a green 

university. It is also true in our study that there was no 

significant difference in the weighting results among 

Transport (EN3), Energy conservation and efficiency (EN6), 

and Water (EN10), indicating their equal importance. It is 

widely recognized that Climate Change (EN2) has received 

attention globally due to the increased concern on climate 

change mitigation and adaptation. Thailand has committed the 

country’s mitigation efforts through submission of Nationally 

Determined Contribution (NDC) to the United Nations 

Framework Convention on Climate Change (UNFCCC) in 

2015. In fact, HEIs can produce a significant amount of 

greenhouse gas through a variety of activities [45]. HEIs, as a 

role model for students through leading by example, should 

also prioritize climate change issues in support of reducing 

greenhouse gas emissions. Nevertheless, the Climate Change 

(EN2) weight was relatively low. This may be due to 

overlapping measures with Building and construction (EN1), 

Transport (EN3), Waste (EN4), Energy conservation and 

efficiency (EN6), Ecosystem (EN9), and Water (EN10), which 

would result in underscoring of the climate change issue. 

 

Table 2. Checklist of sustainability issues implemented by the reviewed HEIs 

 

HEI* 
AD

1 

AD

2 

AD

3 

SC

1 

SC

2 

SC

3 

SC

4 

SC

5 

EC

1 

EC

2 

EC

3 

EC

4 

EN

1 

EN

2 

EN

3 

EN

4 

EN

5 

EN

6 

EN

7 

EN

8 

EN

9 

EN1

0 

ER

1 

ER

2 

ER

3 

L1        
     

     
   

   
  

L2    
     

            
   

  

L3         
    

     
   

     

L4         
   

         
     

L5  
      

    
      

        

L6         
    

     
    

  
  

L7            
         

     

L8      
   

     
    

   
   

  

L9     
    

   
      

    
  

  

L10    
  

   
    

     
    

    

L11         
   

          
  

  

L12     
    

   
      

  
  

    

M1  
    

   
                 

M2  
   

    
   

    
     

     

M3   
  

    
   

      
    

  
  

M4  
       

   
   

   
        

M5  
    

   
   

              

M6  
          

      
   

     

M7   
      

   
   

   
   

     

M8      
   

   
      

    
  

  

M9  
    

   
                 

M10  
    

   
   

              

M11      
   

   
      

    
    

M12   
      

       
  

        

M13      
   

    
     

   
   

  

M14         
   

      
    

  
  

S1   
   

   
   

    
  

   
     

S2   
   

   
   

          
   

 

S3      
   

   
      

    
    

S4  
    

   
   

      
        

S5  
    

   
   

   
      

   
  

S6  
   

   
    

    
       

   

S7  
          

    
  

        

S8  
   

    
   

      
        

S9      
   

   
      

    
    

S10  
       

   
   

   
   

     

Notes  

* “L”, “M”, “S” denote large-sized HEIs, middle-sized HEIs, small-sized HEIs, respectively.  
“” indicates implementation of sustainability-related issue 

 

The last issues relate to ER, in which SD-enhancing 

educational system (ER1) (39.29 points, ±11.54 SD) was the 

major issue over other related issues (P < 0.05). It refers to a 

concept of experiential and action-oriented approaches by 

encouraging students to jointly work on projects with external 

communities as well as organize an open platform to share 

their innovative projects enhancing sustainability to the public. 

This is supported by Migliorini and Lieblein [46], who 

demonstrated success in applying this concept, resulting in an 

improvement of the student’s core competencies for 
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sustainable agriculture education. Furthermore, Caniglia et al. 

[47] concluded that an action-oriented approach is a key 

success factor in cultivating sustainability knowledge for 

students due to the complexity of sustainability contexts 

requiring a variety of knowledge to be integrated for solutions. 

Overall, our result showed different prioritized issues 

compared with other countries, for example, Canada [27] and 

Columbia [19]. This is due to the different context in terms of 

current problems, culture, and public influence.  

 

4.3 Sustainability-related implementation across HEIs 

 

The implementation in accordance with the developed 

issues in each dimension are summarized in Figure 2 and 

Table 2. 

 

4.3.1 Contribution of UI-GreenMetric to HEI’s sustainability 

activities 

According to the reviewing process on the available reports 

of HEIs, there are percentages of issues that the selected HEIs 

revealed in their reports. The HEIs are separated into 2 groups, 

which are UI GreenMetrics participants (Group 1) and Non-

UI GreenMetrics participants (Group 2). The comparison 

results are shown in Figure 2.  

Group 1 revealed the information of Organization 

management (AD1) and Vision and Strategy (AD2) more than 

Group 2 in the reports with 94.1%, whereas Group 2 presented 

only 5.3%. On the contrary, Integrity and Ethics (AD3) are 

slightly observed in Group 2 reports more than Group 1 reports 

(89.5% and 88.2%, respectively).  

Both HEI groups revealed Economic Transparency (EC1) 

and Economic Performance and Distribution (EC2) with 

100%. Group 2 presented the activities that related with 

Indirect Economic Impacts (EC4) (84.2%) more than Group 1 

(64.7%), demonstrating more implementation of activities 

supporting the communities to enhance safety, wellness, or 

economic growth of the population. According to Financial 

Mechanism Promoting SD Investment (EC3), Group 1 

presented the information in their reports (23.5%), whereas 

Group 2 had not reported any related activity. These results 

show that the positive impact of participating in a green 

university ranking distinctly influences the institutions to 

propose funding for sustainable implementation in the campus. 

Many HEIs have paid effort to achieve campus sustainability 

because of the lack of an appropriate funding mechanism to 

engage the staff and students [30, 48]. 

For the social criteria, all of the HEIs presented the activities 

that were implemented with communities to address their 

Public engagement and involvement (SC3). Group 1 revealed 

the implementation for supporting the well-being of staff and 

students in the campus (70.6%), which showed their 

consideration about health, safety, and well-being. 

Furthermore, Group 1 considerably showed the portion of 

gender in the administrator position and supported the 

facilities in HEI (64.7%). On the other hand, Group 2 disclosed 

administrative activities of the institutions to the public more 

than Group 1 (21.1% and 17.6%, respectively). Moreover, 

Group 2 also presented supplier’s products and services, which 

related that ethics followed the national regulation in the 

reports more than Group 1, with 21.1% and 11.8%, 

respectively. Nevertheless, we believe that all of the Thai HEIs 

followed the national regulation, but Group 2 was considered 

to fill in the information in their reports.  

 

 

 

 

 

 
 

Figure 2. Percentage of implemented sustainable issues 

between UI GreenMetric participants and Non UI 

GreenMetric participant 

 

Interestingly, the results distinctly show the large difference 

between Group 1 and Group 2 in Environmental criteria. 

Group 1 obviously addressed the environmental 

implementation of all issues more than Group 2, especially the 

78.9

5.3

89.5

94.1

94.1

88.2

0.0 20.0 40.0 60.0 80.0 100.0

AD1

AD2

AD3

AD

UI participants Non UI participants

100

100

84.2

100

100

23.5

64.7

0 20 40 60 80 100

EC1

EC2

EC3

EC4

EC

UI participants Non UI participants

5.3

5.3

5.3

41.2

94.1

82.4

0.0 20.0 40.0 60.0 80.0 100.0

ER1

ER2

ER3

ER

UI participants Non UI participants

63.2

52.6

100

21.1

21.1

70.6

64.7

100

17.6

11.8

0.0 20.0 40.0 60.0 80.0 100.0

SC1

SC2

SC3

SC4

SC5

SC

UI Participants Non UI participants

26.3

5.3

21.1

42.1

57.9

31.6

15.8

88.2

94.1

100

100

29.4

100

11.8

41.2

94.1

0.0 20.0 40.0 60.0 80.0 100.0

EN1

EN2

EN3

EN4

EN5

EN6

EN7

EN8

EN9

EN10

EN

UI Participants Non UI participants

510



 

issues that are covered in UI GreenMetric indicators, such as 

Transportation (EN3), Waste (EN4), and Energy conservation 

and efficiency (EN6) with 100% followed by Climate change 

(EN2), Water (EN10), and Building & construction (EN1) 

with 94.1% and 88.2%. Surprisingly, there were no HEIs that 

revealed the Environmental compliance (EN7). The results 

demonstrate that green university rankings convince the 

institutions to consider and address environmental 

implementation in the reports because they specifically apply 

environmental indicators for the assessment [49]. This is 

consistent with the results by Atici et al. [31], who described 

that a green university ranking convinces the institutions to 

emphasize and develop policy approaching the 

environmentally-friendly campus. 

As for education and research, it was distinctly shown that 

Group 1 considered to develop and adjust their education 

system to be more related to sustainability. They considered to 

fulfill the sustainable knowledge to their curriculums (94.1%), 

support the educational system to embed the sustainable 

awareness to staff and students (82.4%), and supported the 

researchers to discover new innovations related to 

sustainability in their research (41.2%), whereas Group 2 had 

less educational system and research that support the 

sustainability (5.3%). Therefore, it can be concluded that the 

sustainable education performance can be enhanced by a green 

university ranking because it encourages academics based on 

sustainability, which is the basic objective of a green ranking 

[50-53]. 
 

4.3.2 Comparison of statistical analysis in terms of size and 

UI-GreenMetric participation based on sustainability 

performance 

Regarding correlation analysis between Administration 

(AD) issues and other issues, there were moderate to higher 

correlation in a pair of Organizational management (AD1) 

with Building and construction (EN1) (r = 0.69), Climate 

change (EN2) (r = 0.95), Transportation (EN3) (r = 0.69), 

Waste (EN4) (r = 0.51), Energy conservation and efficiency 

(EN6) (r = 0.51), Water (EN10) (r = 0.85), SD-integrated 

curriculum (ER2) (r = 0.78), and SD-related research (ER3) (r 

= 0.69). However, there was no issue apparently correlating 

with Policy and strategy (AD2) and Integrity and ethics (AD3). 

This implies that AD1 strongly correlates with the 

implementation relating climate change and water, which 

requires a large amount of the financial budget. 

In Figure 3, they clearly clustered into 2 groups, including 

a cluster representing a large-sized HEI mainly consisting of 

UI GreenMetric participants (10 out of 11) (Group 1) and 

another cluster representing small-to-medium HEIs or non-UI 

GreenMetric participants (Group 2). Group 1 was evaluated to 

obtain higher overall sustainability performance (73.26 points 

±13.81 SD) than the middle-sized HEIs (48.70 points ±17.43 

SD) and small-sized HEIs (47.67 points ±12.78 SD). Since 

many large HEIs in Thailand are involved in UI GreenMetric, 

Group 1 indicated sustainability assessment tools as, in this 

case, it was UI GreenMetric that could significantly drive 

sustainability actions in AD, EN, and ER dimensions [22]. 

However, there was no enhancement in SC and EC dimensions. 

HEIs Group 2 could not demonstrate a clear sustainability 

implementation regardless of the dimensions, since UI 

GreenMetric indicators neglect issues of economic and social 

dimensions [24, 48, 49]. In addition, the results contradict our 

expectation regarding social issues. López-Pérez et al. [53] 

found that larger firms intensified the implementation of 

corporate social responsibility and linked with the business 

outcome of small-to-medium sized firms, as shown in our 

study. 

It is noteworthy that the reviewed HEIs in this study were 

entirely governmental institutions. By this, implementation on 

economic dimension may be not prioritized. It is believed that 

sustainability is undoubtedly implemented in all HEI practice 

[2, 17, 54], but they are compartmentalized [55]. This is 

especially the case for the Education/Research (ER) dimension, 

in which activities, curriculum, and research are often related 

to sustainability promotion. Hence, several issues 

implemented in HEIs may be neglected to be reported in 

public. All activities in HEIs should be systematized; thus, its 

outcome can be facilitated to address a linkage with 

sustainability. 

 

 
(a) 

 
(b) 

 

Figure 3. Results of principal analysis regarding 

relationships between dimension sustainability and overall 

sustainability performance scores across HEI categories 

(upper figure (a) indicates comparison by sizes, lower figure 

(b) indicates comparison between UI GreenMetric 

participants and non-participants) 

 

 

5. CONCLUSION 

 

Our finding indicates policy and vision is critical as a first 

action for long-term sustainability achievement in HEIs. All 

sustainability issues covering administration, economic, social, 

environment, and education/research dimensions should be 

mutually integrated and simultaneously implemented. In 

practice, a new Thai HEI inexperienced in sustainability 
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implementation may primarily consider emphasizing policy 

and vision, safety and well-being, waste, and SD-enhancing 

educational system, as they are fundamental issues according 

to this study’s findings. Policy and vision are an important 

initial step for the development of a sustainability direction 

and its consequent financial support. Safety and well-being are 

critically an interlinking issue with other issues in other 

dimensions, such as environmental regulation compliance, 

green purchasing, ecosystem, and SD-educational system. 

Waste is another critical issue due to fundamental 

environmental problems in HEIs. Lastly, SD-enhancing 

educational system enhances experimental and action-oriented 

approaches, which is regarded as a key success for cultivating 

sustainability knowledge for students. 

In this study, we were unable to conclude the effect of size 

as most of the large-sized HEIs are UI GreenMetric 

participants. The effect of size, therefore, remained 

inconclusive. However, it can be informed that large-sized 

Thai HEIs strongly commit to be a ‘green university’. In 

addition, participation in UI GreenMetric is concluded to have 

a positive contribution to Thai HEI sustainability, especially 

for administration, environment, and education/research 

dimensions in respect to its indicators. Further extension of the 

rankings to include economic and social dimensions is 

recommended.  

A limitation in this study that should be considered in future 

studies is described as follows. Firstly, the questionnaire 

respondents were mostly executive levels; therefore, the 

Administration dimension may be biased and relatively more 

weighted. Participation of academic and supporting staff as 

well as community leaders could provide interesting results. 

Secondly, future studies may try to include private HEIs in the 

analysis. Lastly, investigation of other sustainability 

assessment tools, such as THE Impact University Ranking, 

may provide more comprehensive results since the ranking 

includes all United Nations’ Sustainable Development Goals 

(SDGs), which cover all sustainability dimensions. 

Nevertheless, the THE Impact Ranking has only been 

implemented in the past 2 years, so its contribution may be still 

unclear at this time.  
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