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The sustainable performance of higher education institutes (HEIs) is key to efficiently manage educational institutes in the long run, to get financial aid from the government, and to keep the interest of stakeholders in the institutions. Researchers have focused on examining the impact of a sustainable curriculum, sustainable teaching methodologies, sustainable campuses, and tools for assessing sustainability in HEIs in past literature. The present bibliometric analysis, combined with network analysis, aims to explore the literature to identify research gaps in the field of sustainable performance or sustainability performance of HEIs. We have employed a Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flow diagram to analyze the results obtained from Scopus, Web of Science (WoS), and EBSCOhost databases. A bibliometric analysis using Biblioshiny web application and VOSviewer software was performed on the 263 articles included in the study after screening. The results revealed that the annual growth rate of publications is increasing, indicating that the sustainability performance of HEIs is gaining momentum after the introduction of the Sustainable Development Goals (SDGs) in 2017. The production of articles in the field is highest from advanced European countries and the United States, but only a few articles are published from Asian countries. The authors with the highest number of publications and the most cited research article in the field are Leal Filho and Wals, respectively. Authors keywords in HEIs (or institutions) not only have a strong link with sustainability, sustainable education, green campus, and sustainability assessment but also have a small network with sustainable performance, green knowledge sharing, green knowledge management, green human resource management practices, green teams, change management, and organizational commitment. These findings can be used by future researchers to identify unexplored research areas in different contexts.

Keywords
HEIs, higher education institutes, sustainability, sustainable performance, Bibliometric analysis


1 Introduction

Sustainability has gained tremendous momentum in recent years and has received significant attention in a variety of fields, including education, business, agriculture, manufacturing, and transportation (Larivière and Smit, 2022). Higher education is also confronting a number of challenges related to sustainability. Therefore, higher education institutions (HEIs) have responded to these challenges by taking many initiatives for incorporating sustainability. HEIs have started addressing these challenges by planning and seeking solutions to modify and transform the way they perform business activities related to environmental performance, economic performance, and social performance.

Many HEIs have promoted sustainability and are actively engaged in preparing students to understand global challenges and provide solutions to these challenges based on the principles of sustainability. This can be accomplished by reducing the institution's environmental footprint, actively engaging with the communities, and imparting good governance (Lewis et al., 2021). In recent years, a growing body of knowledge has been developed toward higher education in order to implement a sustainability curriculum, campus practices, and outreach activities (Weiss and Barth, 2019; Menon and Suresh, 2020). Incorporating sustainability principles in HEIs is critical for improving the university's image, reputation, and study quality. The universities with the highest rankings are those that have a long-term vision for their students' development and have established a culture of sustainability (Salvioni et al., 2017; Singh et al., 2023).

The focus of research has been on sustainability in HEIs (Shriberg, 2002; Vargas-Merino et al., 2024), education for sustainability in HEIs (Figueiró et al., 2022), sustainability reporting in universities (Rosa et al., 2024), and Sustainable Development Goals (SDGs) in HEIs (Leal Filho et al., 2023). To the best of our knowledge, very few research studies have been devoted to the sustainable performance of the HEIs as business entities. The literature reviews on sustainability in HEIs mainly include internationalization efforts in HEIs through sustainability (Leal Filho et al., 2023), tools for assessing sustainability in HEIs (Singh et al., 2023), digital transformations in HEIs (Benavides et al., 2020), SDGs in HEIs (Serafini et al., 2022), evaluating service quality and performance of HEIs (Camilleri, 2021), organizational change management in HEIs (Rieg et al., 2021), carbon footprint in HEIs (Valls-Val and Bovea, 2021), knowledge management in HEIs (Quarchioni et al., 2020), and graduate employability and competence development in HEIs (Abelha et al., 2020). To the best of our knowledge, no literature review has been conducted yet to explore the sustainability performance of HEIs. Therefore, the following research questions have been developed:

• RQ1: What is the current trend in research for sustainable performance of HEIs?

• RQ2: Which theories and research methods are used to explain the sustainability performance of HEIs?

• RQ3: What is the influence or relationship of different fields on the sustainable performance of HEIs as reflected through keyword analysis?



2 Methodology

The study has adopted the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 statement based on a 27-checklist item protocol and a four-phase flow diagram to confirm the transparency, robustness, and reliability of the search method (Page et al., 2021; Liberati et al., 2009) as provided in Figure 1. A bibliometric analysis using R package was carried out on 263 research articles selected by the PRISMA 2020 flow diagram. The choice of bibliometric study using PRISMA was made on the bases of the following reasons: (a) The quantitative analysis of the data obtained from bibliometric studies has higher accuracy, is easily interpretable, and provides a higher level of understanding of a specific field (Zhao et al., 2023; Iqbal et al., 2022) and (b) a bibliometric analysis conducted on the databases considering peer-reviewed journals is a reliable approach. In the present study, we have considered the articles relating to sustainability performance in HEIs from three world-wide renowned databases that are used by the research community: Scopus, Web of Science (WoS), and EBSCOhost. The Scopus and WoS databases are accepted as the world's leading and competing citation databases (Hassan et al., 2021; Zhu and Liu, 2020). The EBSCOhost database not only provides basic and advanced search options but also offers reliable and peer-reviewed content for specific searches (Wood, 2012). In addition, these databases provide a broad set of data that include the economic sciences and management sciences. Zemigala (2019) conducted a bibliometric analysis to investigate the number of articles and their total citations from top publishing educational centers or institutes by region in the field of sustainable development. The currently available bibliometric analysis in the literature lacks the identification of sustainable performance in HEIs. The present bibliometric study aims to address research gaps of bibliometric analysis in the sustainable performance in HEIs.
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FIGURE 1
 PRISMA flow diagram (Page et al., 2021).



2.1 Timeline

After the introduction of concerns about sustainability and the role of higher education in sustainability by the UN Conference on the Human Environment in 1972, the concept of “sustainable development” became internationally known in 1986 (Amaral et al., 2015). In HEIs, even student unions started pressurizing universities in Canada for higher sustainability in higher education (Elliott and Wright, 2013). The philosophical studies about sustainability challenges in HEIs started in the first decade of the 21st century (Hassan et al., 2021). In the present study, we limited the time period to the last 10 years (i.e., from 2014 to the March of 2024) because the number of relevant publications through our searches in the databases before 2014 were only two to three per year. Other reasons for gathering literature review of the last 10 years are the following: (a) consideration of the most recent articles and (b) the expectation of higher number of publications due to activities and interest in sustainability at HEIs after the introduction of the 17 Sustainable Development Goals (SDGs) by the United Nations Organization (Pradhan and Mariam, 2014).



2.2 Search strategy

A search of the WoS and Scopus databases was carried out with the different search phrases and Boolean operators (“OR” and “AND”) as follows: “Higher Education” OR “Higher Education Institutions” OR “HEIs” OR “University” (Trevisan et al., 2024), AND “Sustainability” OR “Sustainable Performance” OR “Sustainability Performance” (Alejandro-Cruz et al., 2019; Saulick et al., 2023). The number of search results on the WoS and Scopus databases were 80,323 and 18,984, respectively. The filters in search engines of all the databases were used to include the last 10-year research publications in the business field as search results show two to three articles per year before 2014 that focuses on the sustainability performance of HEIs. The other criterion for the inclusion is the articles published only in English. Data obtained from all three databases (i.e., WoS, Scopus, and EBSCOhost) were merged into a single file in RStudio to remove duplicate data and to retain only the unique results in a single Excel file with .csv extension. The resulting Excel file contained 1978 unique publications. In the next step, after reading the titles and abstracts of the publications, irrelevant research articles were removed from the list and a list of 334 articles was retained and used for further screening. In the last step, 71 research articles after a thorough reading of 334 articles were excluded as being irrelevant to the research questions of the study. Finally, 263 research articles were included for the systematic literature review, bibliometric analysis, and network analysis. The bibliometric analysis and network analysis were performed using R software's Biblioshiny application for bibliometric analysis and VOSviewer software for network analysis.




3 Results

The study employed a bibliometric analysis to summarize the research studies on sustainability in HEIs available in the literature in the last 10 years. The main findings of the research in the field of sustainability in HEIs are summarized in Table 1 using 263 articles obtained after screening results from the WoS, Scopus, and EBSCOhost databases. According to the bibliometric analysis, a total of 263 articles, with an average of 23.84 citations per article, were published across 17 journals over the last 10 years. The total number of authors who contributed to these articles is 949, and most of them have written only a single article, indicating that such authors most probably have not adopted the field for continuous improvement of sustainability performance in HEIs. The total number of authors' keywords is 848 for all the publications. The current trends of publications, theories, and methodology and the relevance of different fields with sustainable performance of HEIs are presented in subsequent sections.


TABLE 1 Main findings of the study.
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3.1 Current trends of publications

The current trends in the field are reflected through the annual growth rate of publications, the number of citations in each journal, Bradford's law to identify the most prominent journals, a network analysis for most relevant countries, authors, and documents, and the most relevant affiliations.


3.1.1 Annual growth rate

The number of publications per year, as shown in Figure 2, depicts a continuous trend of increase in publications, with an annual growth rate of 17.46% from 2014 to March 2024. However, an exceptionally high increase in publications was observed in 2021 in that decade, which may be associated with an increase in the interest of the research community and other stakeholders in sustainability in HEIs due to the COVID-19 pandemic (Crawford and Cifuentes-Faura, 2022). The second and third highest number of articles were published in 2023 and 2022, with 48 and 37 articles, respectively. It can be observed that 25 articles have been published by the first quarter of 2024, and the number of articles in the relevant field at the end of 2024 is expected to exceed the number of publications in 2021. The number of articles in 2019 and 2020 were 28 and 22, respectively. There is a decreasing trend of number of articles published from 2018 onwards as only 16 articles were published in 2018, 17 in 2017, and eight in 2015. The least number of articles published in the field of sustainability in HEIs was in 2016. A major reason for the increasing trend in the number of publications is this field of study has been sustainability in HEIs gaining the attention of scholars because of the growing interest of governments and stakeholders of HEIs for making their institutes more sustainable by adopting sustainable practices, sustainable curriculum, sustainable teaching methods, and sustainable buildings. This field of study is garnering attention in both developed and developing countries at the same time (Nguyen et al., 2022).


[image: Figure 2]
FIGURE 2
 Annual growth rate per article.




3.1.2 Most relevant journals

The total number of citations for the 263 selected articles in the field of sustainability in HEIs obtained from the 17 journals was 6,271. The distribution of the number of articles and their total citations for different journals is provided in Table 2. These results show that three journals published articles that were cited more than 1,000 times. Among them, the Journal of Sustainability ranks first, with the highest number of publications and the total citations being 104 and 2,378, respectively. The International Journal of Sustainability in Higher Education ranks second, with the number of publications and number of citations being 87 and 2010, respectively. The third rank is obtained by the Journal of Cleaner Production with 35 articles and 1,292 citations. The Journal of Environment Development and Sustainability is ranked fourth with 10 articles and 242 citations, whereas the Journal Environmental Education Research is ranked fifth with only four articles and 133 citations. The rest of the 12 journals have the total number of articles ranging from one to three and citations ranging from 0 to 100 (for details see Table 2).


TABLE 2 Number of publications per journal.
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3.1.3 Bradford law

The majority of the publications were focused on a very small number of sources, whereas the remaining journals had published fewer than three articles related to sustainable performance in HEIs. Bradford's law categorizes the core sources. It demonstrates that “if the journals containing articles on a given subject are arranged in descending order of the number of articles they carried on the subject, then successive zones of periodicals containing the same number of articles on the subject form the simple geometric series 1:n:n2:P and Bradford called the first zone, the nucleus of periodicals particularly devoted to the given subject” (Alabi, 1979). The “core zone” is the very first zone, which consists of four journals with 236 publications, including Journal of Sustainability, Journal of Cleaner Production, Sustainability Science Journal, International Journal for Sustainability in Higher Education, and Environment, Development and Sustainability Journal. The second zone comprised of only 24 articles, as shown in Figure 3, including articles from Sustainability Science Journal, Environmental Education Research Journal, Higher Education Journal, International Journal of Educational Management, and Studies in Higher Education. The rest of the sources have very few citations. The Journal of Cleaner Production has the highest total link strength among all the sources.


[image: Figure 3]
FIGURE 3
 Bradford law.




3.1.4 Most relevant countries

A network analysis was performed for determining the total number of articles from different countries in the field of sustainability in HEIs (see Figure 4). The highest number of articles (i.e., 43) in the field were published from Spain with total citations and a total link strength of 1,470 and 42, respectively. The second highest number of articles (i.e., 37) in the field were published from Brazil, with total citations and a total link strength of 691 and 78, respectively. UK is ranked third with respect to the number of articles (i.e., 33) and citations (i.e., 1,302), and Germany ranks fourth with a total link strength of 68 for 30 publications with total citations of 735. There have been 23 documents published from Portugal in the field of sustainability performance of HEIs with total citations of 733 and total link strength of 54. The United States and Malaysia have published 16 and 13 articles in the field, with 496 and 418 citations and total link strength of 44 and 39, respectively. Thailand and Japan have the least number of publications, i.e., three from each country with 120 and 28 citations and a total link strength of 21 and 17, respectively. Canada, Saudi Arabia, Italy, Sweden, and the Netherlands are among the most relevant countries, with the number of publications being 10, 13, 14, 12, and 9, respectively.


[image: Figure 4]
FIGURE 4
 Top cited sources.




3.1.5 Most relevant authors

We have also determined the number of documents in the field of sustainability in HEIs by authors (see Figure 5). According to the results, Leal Filho from Hamburg University is the author with the highest number of articles (i.e., 15) in the relevant field. Salvia from Hamburg University of Applied Sciences has published the second highest number of articles (i.e., six) related to sustainability in HEIs. The authors Brandli and Frankenberger have published five articles each in the field. Four publications have been authored by Azelterio and Lealand Lozano, whereas Antunez and Avila have published three publications each. The network analysis of citations per author using VOSviewer is presented in Figure 6. The analysis is run by using “author” as a unit of analysis and the minimum number of documents of an author was set at one. From the results, 955 authors met the threshold. The most cited authors are Alexio and Leal as both of them have 386 citations for only four publications with a total link strength of 222. Leal Filho has the highest total link strength of 225 for 10 publications with 225 citations. Azeiteiro has 279 citations for only two publications with a total link strength of 145. Salvia and Brandli, respectively, have 220 and 207 citations for six and five documents with a total link strength of 148 and 82. Guera, Paco, and Frankenberger are among the most significant authors in the field with a total link strength of 106, 105, and 90.
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FIGURE 5
 Documents by authors.
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FIGURE 6
 Network analysis of citations by authors.




3.1.6 Most relevant documents

The citation analysis with relevant titles, citations, contributing authors, and year of publications for the first 10 articles is presented in Table 3. The most cited article in the field was published by Wals (2014), with 327 citations interlinked with other authors, and Abbas et al. (2019) and Aleixo et al. (2018) are the second and third most cited authors, with 296 and 275, respectively. Among the most recent research, Brundiers et al. (2021) obtained a highest citation of 264 from other authors and has a dominant cluster in the recent 5 years. Too and Bajracharya (2015) have 213 citations preceding Leal Filho et al. (2015) who have 191 citations for their publication. Mulà et al. (2017) and Ceulemans et al. (2015) have 184 and 156 citations, respectively, for the publications. Among the top 10 authors, Dagiliute et al. (2018) and Lozano et al. (2019) have the least number of citations, i.e., 149 and 145, respectively.


TABLE 3 Citations per document.
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3.1.7 Most relevant affiliations

The list of most relevant affiliations include 477 universities and institutes from which a remarkable number of research articles were published (Figure 7). The University of Southern Santa Catarina is the most prominent university with 26 publications. Hamburg University of Applied Sciences, University of Cordoba, and University of Michigan have published 12, 11, and 11 articles, respectively. Kristandad University and University of Almeria have contributed 10 and 9 articles, respectively. Additionally, nine publications each have come from Olabisi Onbanjo University, University of the Basque Country UPV/ EHU, and University of Zaragoza. However, although the prominent institutions are presented in Figure 7, there are several universities from UAE, India, Pakistan, Malaysia, Thailand, and China that have published research articles in the field of sustainability performance of HEIs.


[image: Figure 7]
FIGURE 7
 Number of documents affiliated from institutions.





3.2 Theories and methodology in most relevant document

A meticulous analysis revealed that very few have focused on measuring sustainability performance or sustainable performance in HEIs specifically. The appreciable increase in the number of publications in the field of sustainability in HEIs in the timeline points out that the importance of sustainability development is garnering attention globally. Table 4 represents the authors, year of publications, source title, methodology, and theories employed for the most cited publications measuring the sustainable performance of HEIs. Iqbal and Piwowar-Sulej (2022) have employed the upper echelons theory and used the Sustainability Tracking, Assessment and Rating System (STARS) scale to measure the sustainable performance of HEIs through a survey questionnaire method. The Decision Making Trial and Evaluation Laboratory (DEMATEL) approach is used to evaluate the sustainable performance of a green university (Wu, 2021). Effective management and leadership approach is used in the research to measure the effect of servant leadership on the sustainable performance of HEIs as an organization through a survey questionnaire (Abbas et al., 2021). The researchers have used the ability, motivation, and opportunities (AMO) theory to predict the relationship between green HR practices and environmental (sustainable) performance of HEIs and collected data using a five-point Likert scale through a questionnaire (Muhammad Ali and Nisar, 2023). Adenle et al. (2021) have used the analytic hierarchy process as a performance of HEIs. The sustainability performance measurement (SPM) model is used in a case study by an Italian university to analyze the implementation of sustainable performance in the university (Cavicchi and Vagnoni, 2018). The sustainability of HEIs is measured through green human resources management (GHRM) practices and mediation of strategic excellence in Iraqi institutes by administering a survey-based questionnaire and strategic excellence model (Mohammed and Fisal, 2023). The supply chain management theory was employed to explain the relationship between top management support and private university sustainable performance in Malaysia by using a quantitative survey-based questionnaire (Govindaraju et al., 2019).


TABLE 4 Theoretical framework and research methodology used by authors in sources.
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3.3 Keyword analysis

Keywords are used to describe the research field and relevance of the research fields with each other so that other researchers can easily discover the relevant document through an online search (Iqbal et al., 2022). However, bibliometric analysis uses both “authors keywords” and “keywords plus” as units of analysis, yet “authors keywords” is considered a more comprehensive research methodology and Campus Sustainability Appraisal Framework to measure sustainability in representing the content of the document and therefore used more frequently as a unit of analysis instead of “keywords plus.” Keyword co-occurrence is a highly effective method for visually representing the organization of scientific information. It allows for the identification of prominent areas of research and helps to detect patterns within a certain topic.



3.4 Network analysis

A co-occurrence analysis with “Authors keywords” as a unit of analysis was performed with a minimum co-occurrence of one, as shown in Figure 8. The data show “sustainability” as the authors keyword with the highest frequency of occurrence, that is, 103 times. The second most frequent authors keyword was “higher education,” with an occurrence score of 82 and “sustainable development” ranks third, with an occurrence score of 52. The authors keyword “higher education institutions” has an occurrence score of 43, taking the fourth position. The fifth and sixth positions are assigned to “education for sustainable development” and “sustainable development goals,” with occurrence scores of 29 and 26, respectively. University, SDGs, campus sustainability, sustainability reporting, and sustainable campus are among the prominent authors' keywords in the network analysis.


[image: Figure 8]
FIGURE 8
 Network analysis of author's keywords.


There are a total of 53 clusters with a minimum cluster size of five. The details of small clusters are provided subsequently to identify the gaps in the literature. Furthermore, keywords analysis shows that organizational change management, university leadership, and sustainability keywords with small cluster sizes are linked together in the first cluster, which consists of 53 items. Cluster 2 has 37 items and fewer links of higher education institutions have been found with servant leadership, economic growth, e-learning, and organizational commitment. Sustainable organizational performance is interlinked with organizational commitment, green teams, and servant leadership. There are a small number of linkages among green organizational performance, green knowledge sharing, green innovation, HEs, job satisfaction, and sustainable leadership in the third cluster with 34 items. In the fourth cluster (with 32 items), the links exist among environmental sustainability, sustainable universities, HEIs, change management, green human resource management, green knowledge management, and decision support framework. The keywords interconnected in the fifth cluster include links among green university with performance measurement, resource management, stakeholders, and sustainability office. Similarly, the sixth cluster has links of higher education with green organizational performance, green knowledge sharing, green innovation, job satisfaction and sustainable performance. Sustainable university is interconnected with developing countries, assessment systems, higher education, green campus, and sustainable development. Combining all the results shows that higher education institutions have a strong link with sustainable performance, sustainability performance, sustainability reporting, sustainable university, governance, agenda 2030, and public university.




4 Discussion

Sustainable performance and HEIs have been studied independently for the past few decades. Sustainability in HEIs or at campuses has gained extensive attention in the recent literature due to its critical role in ensuring the attainment of the goals of a sustainable society. Many researchers have focused on case study as a research methodology to gain insights into the lifecycle assessment of HEIs (Jürgens et al., 2023), the context and concept of HE for sustainable development (Adhikari and Shrestha, 2024), incorporating sustainability in the curriculum of mechanical engineering (Habek et al., 2024), and universities adopting sustainability transfers to transform regions (Demele et al., 2021). Other researchers have examined the role of SDGs and sustainability teaching at universities (Leal Filho et al., 2019), the influence of mobile learning on sustainability in HE (Al-Rahmi et al., 2022), administration perspective adopting sustainable practices in Greek universities (Platitsa et al., 2024), and sustainable practices at HEIs in Asia (Leal Filho et al., 2022).

A research study focused on the integration of sustainability into the curriculum of legal education in Latvia (Jekabsone and Ratniece, 2024). Cotton et al. (2023) have investigated the impact of climate change curriculum on campus and compared on-campus and on-website sustainability images. Another study found a positive effect of green content assessment of curriculum on eco-labeling in HE (Okanović et al., 2021). However, there are very few studies that have been dedicated to investigating the sustainable performance of HEIs as a business entity. Specifically, Gutiérrez-Mijares et al. (2023) have reviewed the methods for assessing sustainability performance of HEIs. Future researchers should explore different dimensions of sustainable performance that can be used to measure the impacts of different variables on HEIs so that sustainable performance on HEIs as a business entity should not be neglected. Some researchers have measured the sustainable performance of property development companies in Malaysia (Bakri and Abbas, 2020), dairy industry in Pakistan (Shoaib et al., 2022), hotel industry in Australia (Patiar and Wang, 2016), and petrochemical industries in Saudi Arabia (Althnayan et al., 2022). Although the sustainable performance of HEIs in the education industry has been measured through green campus, campus sustainability, and or sustainable building models, very few articles have focused on exploring the sustainability performance of HEIs as a business entity. This phenomenon has gained pace during post-COVID-19 period when many private HEIs have to shut down their businesses because of poor sustainable performance. Research has shown that HEIs that have focused on sustainable performance of HEIs were able to operate and pursue their business activities even in the period of economic crises. Therefore, it has been suggested that HEIs should opt to achieve sustainable performance in this highly competitive and rapidly changing global market.

Bibliometric analysis and network analysis of country production over time shows that most of the researches originate from European and developed countries like the United Kingdom, Germany, Portugal, and the United States as well as from the developing country of Brazil. There are very few studies conducted in Asian countries like Malaysia, Thailand, Japan, and Saudi Arabia. Moreover, studies that have been conducted in developing countries are not remarkable in terms of citations or their impact on other researchers. Therefore, future researchers should explore the factors contributing to the sustainable performance of HEIs in Asian countries with a more robust theoretical framework. The slow growth rate of research in the sustainable performance of HEIs is attributed to the period of adoption of sustainability practices in HEIs before the introduction of SDGs 2030 Agenda for Sustainable Development by the United Nations. After the introduction of SDGs in 2017 by the United Nations, the research focus on sustainability in HEIs relatively increased, yet the increase in the number of publications in the field is not very impressive. The growth rate of publications has skyrocketed during COVID-19 (2021) and has been continued at a remarkable pace in 2022, 2023, and until March 2024. The geographic concentration of the research publications is in the developing country of Brazil and in some developed countries like Germany, Spain, and The Netherlands. However, there are only few studies focusing on the assessment of sustainable performance in HEIs in developing countries; however, no prior research can be located in the field that measures the sustainable performance of the HEIs as a business entity. Therefore, future studies should fill the gap in the literature by exploring the factors contributing to the sustainable performance of HEIs as a business entity. The bibliometric analysis combined with network analysis for the sustainable performance research in HEIs has identified the key issues and areas of research neglected previously. There are five units of analysis that are most commonly used in bibliometric analysis: annual growth rate, authors, sources, territory or geographical location, and theme or keywords. This research helps identify the key research areas for HEIs to achieve and or maintain their sustainable performance and also helps to identify gaps in the literature. Researchers in the future can use the findings of this study to initiate new research projects on the topics that have rarely or never been researched in the past. The current growth of research publications indicates the interest of all stakeholders of HEIs in this field who can provide funding for such projects, influencing policymaking, interventions, and developments for sustainable performance of HEIs. The higher concentration of publications in the developed countries in the West shows an urgent need to initiate such studies in Asian and African countries as well, where a small number of studies have been focused on sustainability in the past literature. The network analysis shows that sustainable performance, knowledge sharing, green teams, change management, servant leadership, green human resource management, organizational commitment, and developing countries have rarely co-occurred on a level similar to higher education institutions, higher education institutes, green campus, and HEIs. These findings can be used by future researchers to adopt a framework that has been studied not so frequently in different contexts.



5 Conclusion

The bibliometric analysis integrated with network analysis in a study presenting the scientific mapping of sustainable performance of HEIs extends the understanding of the field by analyzing current trends in the literature. The contribution of this study is exploring the sustainable performance of HEIs from an entirely new perspective. The results show that the growth of publications shows that there was a surge in the number of articles published after 2016, and this growth rate reached its peak during the COVID-19 period. The list of most relevant countries includes 69 territories among which Spain and UK have published the most cited articles. The top 20 countries that have published articles are from Europe, Asia, and South Africa. There is a gradual increase in the number of institutions publishing articles in the field with an increase in the annual growth of publications, which confirms the development of the research field of sustainable performance of HEIs. Specifically, the most relevant authors have published in the year 2021 and, in subsequent years, the number of publications has increased. Thus, this study has helped to identify the key areas, assessment tools, theoretical frameworks, and research methodology adopted in the past studies to visualize the origin of the field and when and how it has evolved.
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