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Abstract: Global University Rankings (GURs) intend to measure the performance of universities
worldwide. Other rankings have recently appeared that evaluate the creation of environmental
policies in universities, e.g., the Universitas Indonesia (UI) GreenMetric. This work aims to analyze
the interaction between the Top 500 of such rankings by considering the geographical location
of universities and their typologies. A descriptive analysis and a statistical logistical regression
analysis were carried out. The former demonstrated that European and North American universities
predominated the Top 500 of GURs, while Asian universities did so in the Top 500 of the UI
GreenMetric ranking, followed by European universities. Older universities predominated the Top
500 of GURs, while younger ones did so in the Top 500 of the UI GreenMetric ranking. The second
analysis demonstrated that although Latin American universities were barely present in the Top 500
of GURs, the probability of them appearing in the Top 500 of the UI GreenMetric ranking was 5-fold.
We conclude that a low association exists between universities’ academic performance and their
commitment to the natural environment in the heart of their institutions. It would be advisable for
GURs to include environmental indicators to promote sustainability at universities and to contribute
to climate change.

Keywords: geographic information systems; geographic location; Global University Ranking; green
campus; higher education; regression logistic; sustainability quality; UI GreenMetric

1. Introduction

Given the demand for information about universities and the object to compare them, university
ranking systems were developed in many countries of the world (e.g., Australia, Canada, the UK,
the US) [1], but they were soon followed by Global University Rankings (GURs), and are a key factor
in knowing a university’s performance, productivity and quality according to its position in these
rankings. GURs emerged after 2003 to measure university performance. They evaluate universities’
management by using indicators associated with intangible assets, like organizational reputation or
institutional prestige, and they employ different methodologies to assess their Intellectual Capital
(IC) [2]. The most currently available schemes for the performance-based ranking of Universities
are Academic Ranking of World Universities (ARWU), best known as Shanghai Ranking’s Academic
Ranking (since 2003), Quacquarelli Symonds (QS) World University Rankings (since 2004), and Times
Higher Education (THE) World University rankings (since 2010). These GURs use a variety of criteria,
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including productivity, citations, awards, reputation, etc., while others are Ranking Web of Universities
or Webometrics (since 2004), and Leiden and Scimago that employ only bibliometric indicators [3].

Generally speaking, the parameters or indicators that these GURs apply are related to university
research activity (citations, number of publications, industry income, number of highly cited researchers
on staff, etc.) and training activity (number of alumni receiving Nobel Prizes (NP) or Fields Medals
(FM), academic reputation, faculty/student ratio, etc.). Proposals have been put forward to modify
GURs according to their websites [4]. However, each GUR uses a series of different parameters to
produce its ranking [5] to determine each university’s position in rankings. For instance, in the ARWU
system, three indicators of faculty members who have won NP and FM, and papers published in
Nature and Science and in Science Citation Index and Social Science Citation Index journals, predict
the ranking of universities. For the QS and THE systems, the more powerful contributors to the
ranking of universities are expert-based reputation indicators [6]. The distinct selection of indicators,
their institutional coverage, rating methods, and the normalization of these GURs all influence not
only the ranking positions of given institutions [2,7,8] but also all the universities included in each
GUR [9].

Moreover, corporate social responsibility (CSR) or sustainability [10] in the business world is
understood from three areas of action or dimensions: the economic area, the social area, and the
environmental area. A study [11] argues that practitioners require scholars to reduce the ambiguity
between the IC and its expected results. This would open the door to a potentially productive way of
understanding IC and the complexity of economic, social, and environmental values. Some proposals
to measure the CSR or corporate sustainability of companies and countries that have been prepared by
private companies currently exist, and other open-access rankings have been developed, but these CSR
rankings only include companies and not universities.

Universities as knowledge acquisition centers are key and necessary to implement sustainability
policies [12]. They must also play a critical decisive role in developing and promoting sustainability
in environmental, economic, and social terms by including these three CSR dimensions because the
performance of those institutions that integrate sustainability into its policies, curricula, and academic
activities has a positive impact [13–17]. Universities are drivers behind the achievement of the
sustainability culture in society because they come over as models of sustainable development [18].
The roles of universities’ sustainability must be extended so its social integral impact covers a wide
scope [19]. To this end, innovation is a relevant and influential factor that promotes sustainable
development, and in such a rapidly growing field as environmental sustainability at universities [20].
Sustainability reporting by universities has been considered useful tools for both accountability
and improving socio-environmental performance. However, the literature shows that sustainability
reporting by universities is still in its early stages, and relatively very few institutions currently
publish sustainability reports [21]. The use of the Information and Communication Technologies
(ICT) is important to improve education quality through good teaching practices while generating
environmental awareness and creating sustainable spaces [22].

Universities have to contribute to overcoming the main twenty-first-century challenges, such
as more environmental and socio-economic crises, unequal pay in countries, and political instability.
To do so, they must integrate the sustainable development concept into future organizations, research,
and education by training professionals in knowledge, competences, and skills to solve ecological,
social, and economic problems in societies as a whole [23]. However, structuring environmental
sustainability efforts in accordance with the environmental management performance concept reveals a
major weakness in the environmental sustainability management of higher education institutions [24].

For all these reasons, universities play a key role in adopting policies for sustainable
development-focused education, which must be set up in different dimensions by a holistic and
integrative approach applied to all the fields that sustainability covers [25]. It is important to see
universities’ core activities as a provider of research and education in sustainability, and their activities as
an organization. Systematic engagement activities have been suggested to benefit both the university’s
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ability to manage internal university processes (by learning from its peers) and its ability to produce
the right graduates and knowledge [26]. One study demonstrates that most analyzed universities do
not yet seem to fully capitalize on the relation between economic effectiveness and socio-environmental
efficiency. This situation could be a factor that slows down the diffusion of sustainability principles in
university governance [27].

Implementing green policies into campuses tends to be the first step that universities take toward
a natural environment. They are concerned mainly about energy efficiency indicators, but importance
must also be attached to other aspects like waste management, preserving and saving water, transport,
and research to achieve all-round long-term sustainability [14]. The green spaces on campuses can
provide important benefits for their users, but not enough attention has been paid to them [28].
Universities have significant impacts on greenhouse gas emissions because they contribute to transport
on campuses, use water and energy, generate waste, etc., to a great extent Furthermore, the United
Nations Development Programme’s 17 Sustainable Development Goals (UNDP 17 SDGs) expect
universities to meet its SDG targets by 2030 [29].

Consequently, just as GURs were developed to evaluate the academic reputation of universities
by considering their research and training activity, other indices or rankings have been developed to
quantify their environmental impact and contribution to cushion adverse effects. Some such examples
include the Green League 2007, the Environmental and Social Responsibility Index 2009, and Universitas
Indonesia (UI) GreenMetric [30]. Universitas Indonesia developed this ranking in 2010, which is
an online world university ranking developed to offer a portrait of current conditions and policies
related to green campuses and the sustainability of universities worldwide [29]. The UI GreenMetric
adopts the environmental sustainability concept, which contains three elements: environmental
(natural resources use, environmental management and pollution prevention), economic (cost-saving),
and social (education and social involvement) [31].

The main objective of the present research was to study if the universities better positioned in GURs
are also more involved in creating environmental policies in their own institutions in accordance with
the UI GreenMetric ranking. The second objective was to study if any geographical differences appeared
in the interrelations between GURs and campus sustainability, and if the age of universities, them
being public or private, technology or non-technology universities, could impact these interrelations.

In order to fulfill these objectives, we first carried out a descriptive analysis, followed by logistic
regression analysis. The main highlighted conclusions are that European and North American
universities predominate the Top 500 of GURs, while Asian ones predominate the Top 500 of the UI
GreenMetric ranking, followed by European ones. Older, public and non-technology universities also
predominate the Top 500 of GURs, whereas younger universities predominate the UI GreenMetric
ranking. Although Latin American universities are barely present in GURs, the probability of them
appearing in the Top 500 of the UI GreenMetric ranking is 5-fold higher than for other continents and
is 1.5-fold more for European universities.

This study represents a novel contribution to the literature by comparing two university rankings:
on the one hand, those evaluating academic/research activity and, on the other hand, those assessing
their environmental activity on university campuses.

This article is arranged as follows: Section 2 offers a background for understanding the selected
sample and the objective set out in this research. Section 3 describes the methodology, the sample,
and the data employed herein. Section 4 offers results and discussion. Finally, Section 5 concludes the
results and provides a few final remarks.

2. Background

2.1. Global University Rankings

We now go on to describe the four GURs herein employed. The three most studied ones were
selected, namely the ARWU ranking, the QS ranking, and the THE ranking, which employ the data
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from Web of Science. The fourth one is the Webometrics ranking, which uses the data from Google
Scholar Citations.

2.1.1. Academic Ranking of World Universities

The ARWU ranking is published by Shanghai Ranking Consultancy, a fully independent
organization that researches higher education intelligence and consultation [32]. The ARWU ranking
uses six objective indicators to classify universities all over the world with different weights (%) each:
number of former students (10%) and staff members (20%) winning Nobel Prizes (NP) or Fields
Medals (FM); number of highly cited researchers, as selected by Clarivate Analytics (20%); number of
articles published in Nature and Science Journals (20%); number of articles indexed in Science Citation
Index-Expanded (SCIE) and the Social Science Citation Index (SSCI) (20%); a university’s performance
per capita (10%). This ranking has been published since 2003 and is the oldest of the four studied GURs.
The data sources are Thompson Reuters’ Web of Science Database and Resources of National agencies.

The ARWU ranking globally classifies 1000 universities from 63 countries. The individual ordered
distribution of each university is done up to post 100, after which 18 ranges apply, each with 50
institutions, in which universities appear in alphabetical order. The university that comes first has a
total score of 100 and the total score of each university is published up to post 100. The total scores of
the other posts up to post 1000 are not published. This total score is obtained by summing the score of
all six above-cited indicators by considering their weights.

2.1.2. QS World University Ranking

The QS ranking was developed by the company Quacquarelli Symonds and has been published
yearly since 2004. QS is based on a methodological framework that employs six parameters to represent
university performance [33]. These parameters and their weights are: Academic Reputation (40%);
Employer Reputation (10%); Faculty/Student Ratio (20%); Citations per Faculty (20%); International
Faculty Ratio/ International Student Ratio (5%). The data sources are Scopus Database and the
University Portfolio Survey.

The QS ranking analyzes 1000 universities from 84 countries, and classifies them individually up
to post 500, and thereafter into 10 groups with 10 universities/group up to post 600 in alphabetical
order; then into groups of 50 universities up to post 800, and the final group contains 200 alphabetically
ordered universities up to post 1000. None of their scores are published, only their post.

2.1.3. The World University Ranking

The THE ranking has analyzed universities since 2010 with 13 indicators in five areas. These areas
are: teaching (the learning environment); research (volume, income, and reputation); citations (research
influence); international outlook (staff, students and research); industry income (knowledge transfer).
All five areas are scored from 100 to 0 (from the best to the worst) to obtain the total score, and the
highest score (closer to 100) is given to the best university [34]. The data sources are Thompson Reuters’
Web of Science Database and the University Portfolio Survey.

The THE ranking classifies some 1300 universities from almost 90 countries around the world
individually up to post 200. Thereafter it groups them in the 50s up to post 400, and then as two groups
with 100 universities up to post 600, and finally as two groups of 200 universities up to post 1000.
Universities appear in alphabetical order in each group. As from post 1000, universities are ordered
alphabetically to include all the analyzed universities. Apart from each university’s post, the total score
and score of each area are published for all the studied universities: number of full-time equivalency
students, number of students per staff, international students, female/male ratio.

2.1.4. Ranking Web of Universities or Webometrics Ranking of World Universities

The Webometrics ranking is issued annually by the Spanish Cybermetrics Lab, which forms part
of the Spanish National Research Council (CSIC) [35]. The classification by the Webometrics ranking is
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done using the website public data available by applying databases of indices with links, like Google,
Majestic, Ahrefs, Google Scholar Citations, and Scimago. The rating methodology is based on an
analysis of university representation in a global information space. It analyzes links to assess quality
rather than analyzing citations or global surveying. The parameters and weights that Webometrics uses
are: presence (5%) (size; number of websites) of the institution’s main web domain); visibility (50%)
(number of external networks originating backlinks to the institution’s websites); transparency (10%)
(number of citations from Top authors according to source); excellence (or scholar) (35%) (number of
papers in the top 10% most cited in 26 disciplines). Each parameter is numerically scored with a value
of 1 for the best score. The weighted sum of the scores obtained for the four parameters gives ranking
positions. The Webometrics ranking has individually classified some 12,000 universities from more
than 120 countries worldwide since 2004.

Many studies have been conducted about these rankings, especially on the first three GURs
(ARWU, QS and THE), which have been compared to one another. Some works have studied their
correlation [36] according to six social science criteria and two behavioral criteria [37]. One study [38]
concluded that, due to the predominantly quantitative orientation of GURs (on the internationalization
of higher education), their results should not be generalized or understood as a means to improve the
quality (internationalization) of higher education. Another study [39] concluded from its comparison
that the forms of citation analysis in journal terms, the individual scholar and the paper are central to
rankings, and will remain so. Another paper [40] concluded that while a degree of agreement exists
across these GURs about the ranking of two ‘elite’ institutions, the level of agreement across the League
Table and Ranking Systems rapidly breaks down while progressing to consider institutions further
down the ranking order.

Using the data from these two rankings (ARWU and THE) between 2010 and 2018, and the
application of ordinal regressions, a study [41] provides evidence that both rankings are mutually
influential by generating intra- and reciprocal reputational effects over time. Other works have
analyzed ARWU to see how the economy of a country affects the positions of its universities on the
ARWU of that country [42] to study not only the stability and confidence of ARWU ranking [43] but
also ARWU results from a longitudinal study to examine four Australian universities over a 15-year
period, which traces how international rankings are articulated in the university strategy [44].

The QS ranking has been employed to compare the Masters of Business Administration programs
offered by top European and Asian B-schools with CSR and sustainability orientation as per their
websites [45].

Finally, the Webometrics ranking has been analyzed with the three other GURs by two works.
One work [3] has studied the correlation among the four GURs, and that with two others, namely Leiden
and Scimago. As expected, the higher correlations appear among ARWU, THE and QS, and among
Webometrics, Leiden and Scimago. One of the criticisms faced by bibliometric evaluations of universities
is that they prioritize research over teaching. One can conclude that the Webometrics methodology has
an advantage because it processes only a very small fraction of full data. It is, therefore, economical
in terms of data handling, time, and cost. The other work [46] has also compared the four rankings
herein studied and concludes that no ranking tool should be considered perfect, and continuous
improvement should be called for. A university that is poorly ranked may be excellent in teaching or
in other qualities that contribute to nation-building compared to universities with higher rankings.

GURs are tools employed to evaluate universities’ performance. As a result, they are used
in universities’ marketing activities and to know the positions that universities occupy [6]. Thus,
GURs influence the perceptions of both students and public opinion, and impact universities’ general
reputation held by international audiences [5,7,37]. For these reasons, universities worldwide make
efforts to occupy and improve their position in rankings [38].

Yet for many reasons, GURs tend to be the object of much criticism. One reason is that it is
impossible to measure “a university’s quality” by employing only some relevant data, methodologies,
and indicators [47]. As we have previously seen, GURs use indicators [4–7,36,38,48,49] that center
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mainly on research performance [3,50] and tend to rely on internationally accessible bibliometric
databases and reputation surveys [50]. It is necessary to bear other different measures in mind, such as
qualitative evaluations (pairwise) that must be done by experts in a given field [47].

Partiality toward research-related universities and lack of indicators related to teaching are other
criticisms made of them [3,49]. Teaching and research are traditionally perceived as two functions that
go hand-in-hand and are mutually supported [7]. Universities’ interest in their occupancy in GURs has
promoted generalized dynamics to invest more in research [37] and, accordingly, many universities
neglect other important duties [47]. There is a danger of some universities concentrating more
on appearing or improving their position in GURs instead of progressing in other relevant areas,
like education and knowledge transfer [49]. We must bear in mind that many other factors come into
place that can influence universities’ education and research outcomes. Some of these factors may be
related to a university’s mission or history in the national context [51]. Moreover, when research is
prioritized and leaves teaching somewhat to one side, GURs also confer universities the “world-class”
privilege whose key characteristics are a high concentration of talent, plenty of resources to conduct
advanced research, and favorable governance [38].

Another reason why GURs is criticized is that they do not contemplate the size of universities,
which tends to be the main determining factor for research production, and systematic differences
appear in quality in relation to a country, research intensity, and level of resources. Bigger institutions
produce more research and have more quality research indicators [51].

The data sources that the QS, ARWU, and THE rankings employ are another reason they are
criticized. These GURs are created according to institutions, based on science and the English language.
Bibliometric data, which consist of the number of university members’ publications and citations,
tend to dominate the weightings of rankings. This has given rise to GURs being dominated by the
mainly English universities as they take their bibliometric data from the most important English
publishing houses. Moreover, the survey conducted by the rankings THE and QS is based on a small
sample and an insufficient number of countries, which means that their results are biased according to
a limited number of countries, especially universities in the USA, the UK, or Australia [46].

Countries have different histories, traditions, and culture, and distinct perspectives of the university
system. This leads to doubts arising in comparisons of GURs owing to the diversity in socio-cultural
and politico-economic influences [46]. The local realities where institutions are found are not taken into
account [49]. Indeed, one study [52] reveals that the rankings ARWU, THE and QS produce different
geographies of global higher education. Tension is felt between universities of Europe and the USA
and emerging universities in the Asia Pacific. More specifically, the ARWU ranking is more oriented
to North America and western Europe, while the rankings QS and THE look more to Anglo-Saxon
countries because Great Britain, Canada, and Australia appear in both [8].

Another issue to consider is GURs’ partiality toward universities in terms of hard sciences [49].
The ARWU ranking in particular only includes publications in Nature and Science, which suggests that
this ranking does not contemplate other fields like Humanities and Arts. The ARWU ranking is the
only tool that currently scores based on faculty members and former students receiving a Nobel Prize.
This is the main defect of the ARWU ranking, where Nobel Prizes and Field Medals are respectively
based on Science and Mathematics [46]. Moreover, a combined effect on location also appears. In the
top 200 of Life Sciences, we find that universities are more frequently located in the UE, those reaching
the top 200 in Social Sciences are based in the USA, while those among the top 200 in Physics or Biology
are located elsewhere in the world [9].

2.2. UI GreenMetric World University Ranking

In the last decade, different campus sustainability assessments (CSAs) have been proposed on
national and regional scales around the globe. The present study employed the UI GreenMetric
ranking [53], which was developed in Universitas Indonesia in 2010, and is the most widely used one
that has been the object of several studies. The oldest study [54] introduces the development and
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improvement of the UI GreenMetric ranking and evaluates the implementation and result of its 2011
ranking. The 2011 ranking results show that the main prevailing criteria met by many universities are
energy and climate change (with about 2500 of the 2800 maximum score), followed by another [55]
presenting a critical review. Another study [14] introduces a critical perspective on sustainability
university frameworks through (i) a review of current (CSAs); (ii) performing and comparing the results
obtained from applying two internationally recognized CSAs (namely, UI GreenMetric and ISCN).
One study [56] has constructively analyzed the UI GreenMetric ranking to improve and strengthen the
ranking method. One work [57] reviews the applications of the UI GreenMetric index by focusing on
the analysis of its characteristics and its capability to assess how the campus urban morphology can
affect universities’ sustainability issues. More recently, other works have used the UI GreenMetric
ranking to assess sustainability in seven universities from Brazil [58] and in other universities from
India [59], whereas other authors have proposed a composite indicator using data envelopment analysis
(DEA) and the UI GreenMetric [30].

The UI GreenMetric ranking is based on quantitative metrics and not on country-related
sustainability report tools. Moreover, it reports sustainability indicators according to a fixed set
of criteria. This allows a comparison to be made of universities’ performances (communicated via
self-compiled questionnaires and by retrieving public data display) in the same ranking [14].

The UI GreenMetric ranking classifies 779 universities from 83 countries and adopts the
environmental sustainability concept that has three elements: environmental, economic, and social.
These elements are measured by the following six indicators with their weights: Setting and
Infrastructure (15%), Energy and Climate Change (21%), Waste (18%), Water (10%), Transportation
(18%), Education and Research (18%).

3. Materials and Methods

3.1. Sources of Information

For our study, we used the information that appears on the websites of all four GURs [32–35],
in the study object and on the UI GreenMetric ranking website [53].

For all five rankings, the universities in the 2018 Top 500 of each one were selected. A database
was created with 2500 observations. The following information was obtained for these observations:
the university’s name, its ranking position, its geographical location, and, on each university’s
website, the year it began, its typology (public or private), and if it was technology or non-technology,
were consulted. The geographical coordinates (longitude and latitude) were obtained for each
university [60].

3.2. Methods

First of all, a descriptive analysis was done of the positions that universities take in the Top 500 of
each ranking to obtain their distribution by quartiles. To do so, the following were also considered:
distribution by regions was also considered (North America, Europe, Asia, Oceania, Latin America,
and Africa); age by distinguishing between being older and younger than 100 years; universities being
public or private and technology or non-technology.

The geographical distribution of universities by quartiles was done visually by locating universities
on maps, performed with the GIS software, QGIS version 2.18.15. [61].

For each GUR, a crosstab was obtained to classify universities according to them being included,
or not, in the UI GreenMetric ranking, along with the region where they were located. Crosstabs were
also obtained for universities’ age and being public and non-technology.

By a statistical analysis of odds ratio (OR) [9], the influence that the geographical location of a
university, found in the Top 500 of a GUR, could have on it being in Top 500 of the UI GreenMetric
ranking was calculated. This OR was done to measure the association between belonging to the
Top 500 of the UI GreenMetric ranking and a university’s geographical location. An OR value = 1
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indicates no association between being in the Top 500 of the UI GreenMetric ranking and location.
The further away this value is from 1, the closer the relationship between both factors. Values less than
1 indicate a negative association between a given geographical location and being in the Top 500 of the
UI GreenMetric ranking.

In this way, the OR values were calculated by considering the age of universities and distinguishing
between being more than 100 years old and less than 100 years old, being public or private,
and non-technology or technology.

The OR values were carefully compared with a binary logistic regression model. In general,
this model quantified the influence of the explanatory variable (independent variable, regressor,
or covariate), which is considered predictive, on the likelihood of being in the Top 500 of the UI
GreenMetric ranking (dependent variable or explained variable). In the present work, only one
explanatory variable was used in the binomial logistic regressions, whose mathematical expression is
as follows:

Ln
{

P(GM = 1/x)
P(GM = 0/x)

}
= α+ β ∗ X + ε (1)

where:
GM: takes a value of 1 if a university in the Top 500 of a GUR is also in the Top 500 of the UI

GreenMetric ranking, and 0 otherwise.
α: Constant term.
β: Coefficient of the explanatory variable dummy X, which takes a value of 1 if a university is

located in North America, Europe, Asia, Oceania, or Latin America, is more than 100 years old, is public
and is non-technology, and 0 otherwise.

ε: Random disturbance term.
The OR of the independent variable X is eβ. Estimators β were estimated by maximum likelihood

calculation, and Wald (χ2) contrasts and the associated p-values were obtained for each one. The error
considered levels were 1%, 5%, and 10%. The contrast over the overall model was performed with the
likelihood ratio logarithm calculation (log. Likelihood ratio).

The statistical analyses were performed using the SPSS statistical package.

4. Results

4.1. Descriptive Analysis

The geographical distribution of the universities in the Top 500 of each ranking (Table 1) showed
for all the GURs that more universities were located in Europe: 254 (THE), 212 (QS), 192 (ARWU)
and 192 (Webometrics), followed by North America: 183 (Webometrics), 156 (ARWU), 142 (THE) and
112 (QS). Nevertheless, Asia outperformed North America in QS with 117 universities. Performance
considerably differed for the geographical regions of those universities in the Top 500 of the UI
GreenMetric ranking as more universities were located in Asia with 200, followed by Europe with 154
and by Latin America with 71, all before North America with 67.

According to rankings, the main differences among regions were found for the THE ranking,
in which 50.6% of universities were located in Europe, followed by North America with 28.6%, Asia had
12.2% and Oceania had 7.2%. Conversely, the smallest geographical differences appeared in the ARWU
ranking, with 38.4% of universities in Europe, followed by North America with 31.2%, Asia with 21.6%,
and Oceania had 5.8%.

For regions, more North American universities were present in the Top 500 of the Webometrics
ranking (36.6%). However, North America was less represented in the Top 500 of the UI GreenMetric
ranking (13.4%). More universities from Europe were present in the Top 500 of the THE ranking
(50.6%), but fewer were present in the Top 500 of the UI GreenMetric ranking (30.8%). Asia had 40.0%
of the universities in the Top 500 of the UI GreenMetric ranking, but only 12.2% in the Top 500 of
the THE ranking. The presence of universities from Oceania in rankings ranged from 7.2% in the
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THE ranking, to 1% in the UI GreenMetric ranking, while the presence of Latin American universities
ranged from 14.2% in the UI GreenMetric ranking to 0.4% in the THE ranking.

Table 1. Geographic distribution of universities per quartiles in the Top 500 of each ranking in 2018.

Ranking Quartile North America Europe Asia Oceania Latin America Africa Total

ARWU

Q1 64 57 21 8 0 0 150
Q2 42 63 32 9 3 1 150
Q3 28 35 24 8 4 1 100
Q4 22 37 31 4 3 3 100

Total 156 (31.2%) 192 (38.4%) 108 (21.6%) 29 (5.8%) 10 (2%) 5 (1%) 500

QS

Q1 37 47 29 9 3 0 125
Q2 30 60 20 10 4 1 125
Q3 17 58 32 10 6 2 125
Q4 28 47 36 5 7 2 125

Total 112 (22.4%) 212 (42.4%) 117 (23.4%) 34 (6.8%) 20 (4%) 5 (1%) 500

Webometrics

Q1 72 32 13 6 2 0 125
Q2 45 54 20 4 2 0 125
Q3 31 58 23 9 3 1 125
Q4 35 48 27 7 5 3 125

Total 183 (36.6%) 192 (38.4%) 83 (16.6%) 26 (5.2%) 12 (2.4%) 4 (0.8%) 500

THE

Q1 53 51 14 7 0 0 125
Q2 26 77 14 7 0 1 125
Q3 46 72 16 14 1 1 150
Q4 17 54 17 8 1 3 100

Total 142 (28.6%) 254 (50.6%) 61 (12.2%) 36 (7.2%) 2 (0.4%) 5 (1%) 500

UI
GreenMetric

Q1 20 56 37 2 10 0 125
Q2 22 34 48 1 17 3 125
Q3 10 36 51 1 27 0 125
Q4 15 28 64 1 17 0 125

Total 67 (13.4%) 154 (30.8%) 200 (40.0%) 5 (1%) 71 (14.2%) 3 (0.6%) 500

Note: Q1 (0–25%); Q2 (25–50%); Q3 (50–75%); Q4 (75–100%).

Nonetheless, this geographic distribution changed when only the composition of the first quartile
(Q1) in the Top 500 of the five rankings was studied. In GURs, more universities came from North
America, according to Webometrics (72), ARWU (64), and THE (53). For Europe, more universities
appeared only in the QS ranking (47). The same occurred with the Top 500 of the UI GreenMetric
ranking, where more universities were located in Europe (56), followed by Asia (37), North America
(20), and Latin America (10).

When studying how the number of universities evolved with quartiles, this number clearly tended
to lower from Q1 to Q4 for North America in the Top 500 of the five rankings and for Europe in the
Top 500 of the UI GreenMetric ranking. The opposite was observed for Asia because the number of
universities tended to rise from Q1 to Q4, and did so more obviously in the UI GreenMetric ranking.
This means that although Europe predominated the Top 500 of GURs, the first posts went to universities
from North America. The same applied to Asia because, despite having more sustainable universities,
the first posts went to European universities.

On the maps of universities per quartiles according to both the ARWU ranking (Figure 1a) and UI
GreenMetric ranking (Figure 1b) rankings, we confirm how the universities in ARWU formed four
regional clusters in the core of the world economy: the center of Europe, North America, eastern Asia,
and Australia. Conversely in the Top 500 of the UI GreenMetric ranking, this geographic concentration
was less marked and universities were more scattered worldwide, which meant that more universities
appeared all over Asia and Latin America.

Although Europe is the region with a greater equilibrium between both ranking types, Figure 2
details the distribution of universities per country in the Top 500 of the ARWU ranking (Figure 2a)
and of the UI GreenMetric ranking (Figure 2b). The best positions occupied by universities in the
ARWU ranking concentrate basically in the UK, Germany, and the Netherlands. When analyzing
these positions in the UI GreenMetric ranking their composition changes in the UK, and virtually
disappears in Germany and the Netherlands. Conversely, universities in Spain and north Italy are
practically inexistent in the ARWU ranking but noticeably increase in the UI GreenMetric ranking
while occupying the first quartile at the same time.
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As for the distribution of universities per typologies (Table 2), in the Top 500 of the four GURs,
more than 80% of universities were public (78.6–85.2%). Moreover, most were non-technology
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(81.8–87.8%). Most of the universities in the Top 500 of the four GURs were more than 100 years old,
and more universities of this age were also found in ARWU (65.4%) than in THE (60.2%) and QS
(59.0%).

Table 2. Distribution of universities per quartiles in the Top 500 of each ranking according to their age,
and being public and non-technology in 2018.

Ranking Quartile >100 years Public Non-Technology Total

ARWU Q1 121 118 116 150
Q2 93 126 117 150
Q3 60 67 92 100
Q4 53 82 84 100

Total 327 (65.4%) 393 (78.6%) 409 (81.8%) 500

QS Q1 101 100 105 125
Q2 79 107 110 125
Q3 54 112 105 125
Q4 61 103 91 125

Total 295 (59.0%) 422 (84.4%) 411 (82.2%) 500

Webome Q1 108 96 116 125
trics Q2 85 107 110 125

Q3 72 114 108 125
Q4 60 102 105 125

Total 325 (65.0%) 419 (83.8%) 439 (87.8%) 500

THE Q1 103 94 113 125
Q2 71 112 112 125
Q3 82 134 96 150
Q4 45 86 113 100

Total 301 (60.2%) 426 (85.2%) 434 (86.8%) 500

UI Green Q1 49 101 107 125
Metric Q2 38 86 104 125

Q3 40 97 101 125
Q4 21 98 107 125

Total 148 (29.6%) 382 (76.4%) 419 (83.8%) 500

Note: Q1 (0–25%); Q2 (25–50%); Q3 (50–75%); Q4 (75–100%).

In the Top 500 of the UI GreenMetric ranking, most universities were non-technology (83.8%) and
public (76.4%). Conversely, with GURs, only 29.6% of the universities were more than 100 years old.

The number of universities included in the Top 500 of the UI GreenMetric ranking was similar in
the Top 500 of the four GURs: between 64 (12.8%) in Webometrics and 57 (11.6%) in ARWU (Table 3).
These percentages were also somewhat higher in European universities, which ranged between 16.7%
in Webometrics and 12.3% in QS, which could be favored by being more present in the Top 500 of
GURs. Asia also had a higher percentage than the mean, but only in QS with 13.7%. Latin America
stands out more in the UI GreenMetric ranking, whose percentage of universities in the Top 500 of the
UI GreenMetric ranking ranged between 25.0% in QS and 50.0% in THE.

According to typologies, the presence of universities in the Top 500 of the four GURs and in the
Top 500 of the UI GreenMetric ranking was slightly higher in universities younger than 100 years
(13.1% in THE–16.0% in Webometrics) than for those aged more than 100 years (10.2% in ARWU–11.1%
in Webometrics), and in public universities (12.7% in THE–13.8% in Webometrics) versus private ones
(5.4% in THE–7.7% in QS). The same can be stated of non-technology universities (11.5%–13.1%) versus
technology ones (6.7%–13.1%).
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Table 3. Number of universities in the Top 500 of each Global University Rankings (GURs) according
to their presence in the Top 500 of the UI GreenMetric ranking per region, age, and being public and
technology in 2018.

GUR ARWU QS Webometrics THE

UI GreenMetric UI GreenMetric UI GreenMetric UI GreenMetric

Yes No Yes No Yes No Yes No

North America 14 (9.0%) 142 12 (10.7%) 100 16 (8.7%) 167 13 (9.2%) 129
Europe 28 (14.6%) 164 26 (12.3%) 186 32 (16.7%) 160 36 (14.2%) 218

Asia 10 (9.3%) 98 16 (13.7%) 101 10 (12.0%) 73 7 (11.5%) 54
Oceania 1 (3.4%) 28 1 (2.9%) 33 1 (3.8%) 25 1 (2.8%) 35

Latin America 4 (40.0%) 6 5 (25.0%) 15 5 (41.7%) 7 1 (50.0%) 1
Africa 0 5 0 5 0 4 0 5

>100 years 33 (10.2%) 291 32 (10.8%) 263 36 (11.1%) 289 32 (10.6%) 269
<100 years 24 (13.6%) 152 28 (13.7%) 177 28 (16.0%) 147 26 (13.1%) 173

Public 50 (12.7%) 343 54 (12.8%) 368 58 (13.8%) 361 54 (12.7%) 372
Private 7 (6.5%) 100 6 (7.7%) 72 6 (7.4%) 75 4 (5.4%) 70

Non-technology 47 (11.5%) 362 54 (13.1%) 357 56 (12.8%) 383 51 (11.8% 383
Technology 10 (11.0%) 81 6 (6.7%) 83 8 (13.1%) 53 7 (10.6%) 59

Total 57 (11.4%) 443 60 (12.0%) 440 64 (12.8%) 436 58 (11.6%) 442

4.2. Statistic Analysis

The statistical analysis allowed us to know if these differences, namely appearing in the Top 500 of
the UI Green Metric ranking in all four GURs, per region and typologies of universities, were statistically
significant (Table 4). We observed how the Latin American universities in the Top 500 of any GUR were
more likely to be in the Top 500 of the UI GreenMetric ranking than those from other geographical
locations, and this possibility was also statistically significant at 99% and 90% in all cases, except for
THE. Indeed, the Latin American universities in the Top 500 of both ARWU and Webometrics were
5-fold more likely to be in the Top 500 of the UI GreenMetric ranking than those from other regions,
with an error of 1%. They were followed far behind by European universities, which were 1.7-fold
more likely to belong to the Top 500 of the UI GreenMetric ranking than to the remaining regions to the
ARWU, Webometrics, and THE rankings, with an error between 1% and 5%. Conversely, we found
a negative association for in North American universities and belonging to the Top 500 of the UI
GreenMetric ranking because their OR was always below 1, but this was only significant at 5% in
the Webometrics ranking. For the remaining continents Asia and Oceania, no significant association
appeared between being in the Top 500 of any GUR and in the Top 500 of the UI GreenMetric ranking.

Table 4. Odds ratios (ORs) of universities for being in the Top 500 of the UI GreenMetric ranking in
each GUR, from each region in relation to the rest of the world, and for each characteristic (age, public
and non-technology) in 2018.

OR (eβi )

ARWU QS Webometrics THE

North America 0.690 0.850 0.537 ** 0.701
Europe 1.643 * 1.044 1.725 ** 1.681 *

Asia 0.749 1.221 0.921 0.986
Oceania 0.265 0.209 0.261 0.204

Latin America 5.497 *** 2.576 * 5.194 *** 7.737
Older 0.718 0.769 0.654 0.787
Public 2.082 * 1.761 2.008 2.540 *

Non-technology 1.052 2.092 * 0.969 0.963

Note: ***, **, and * are the 1%, 5% and 10% error levels, respectively.
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Although the ORs of universities were below 1 according to their age, which indicated that those
universities older than 100 years were less likely to appear in the Top 500 of the UI GreenMetric
ranking than younger universities, these differences were not significant. Conversely, the public
universities in the Top 500 of GURs were about twice as likely to be in the Top 500 of the UI GreenMetric
ranking than private universities, which was significant at 90% in both ARWU and THE. Finally,
no significant differences appeared between technology and non-technology universities, save QS,
where non-technology universities were twice as likely to be in the Top 500 of the UI GreenMetric
ranking than technology ones, with an error of 10%.

5. Discussion

Measuring the quality and scientific performance of universities is a very difficult task,
which means that creating excellent and completely objective rankings is practically impossible [47].
This might be due to science being abstract and is much more difficult to measure tan any physical
product, which has led to studies that have compared the positions that universities occupy in rankings.
Some such studies have found a high correlation among the positions occupied by universities in
ARWU, QS, and THE [2,3,7,8], and a low correlation of three GURs with Webometrics [3]. However,
this work analyzed the geographical distribution of the universities in the Top 500 of the four studied
GURs and evidences a different occupancy in them according to regions either for each quartile or the
total of universities. This is because, although the four GURs aim to measure universities’ academic
performance, they measure it differently, as we have seen in the Background section. This leads to
confusion for society about what GURs actually measure. It is also hard to measure universities’ quality
only using the few numbers that GURs are based on. Former studies have questioned their reliability
and confirm that GURs’ indicators are based mainly on research, and leave teaching, community
service, and their environmental commitments to one side, which has brought about inconsistencies
in classification systems. To all this, we must add that today universities are too concerned about
improving the positions they occupy in GURs, and many universities are pressured to increase
their number of publications to improve their occupancy in GURs [7,46,49] and might neglect other
important objectives, like serving society and being committed to sustainability. A conflict arises given
the need to simultaneously deal with national interests and international publications [62]. This can
have the reverse effect, with universities serving rankings and neglecting their other missions. Those in
charge of university policies and academicians look more outwardly to meet external demands rather
than maintain local values through education [63]. Rankings are not per se a purpose [49] and it is
important to reflect on the profound impact that GURs may have as a form of governance among
academicians [62].

Yet despite the geographical differences found among the four GURs, these geographical outcomes
corroborated those indicated in other works [7–9,52], in which more universities were found in Europe
and North America, and in this order [2,7]. The rankings in which European universities predominate
more than North American ones are THE and QS. This may be due to the ARWU ranking being of
Chinese nationality, which might make it less biased to favor the Anglo-American culture, whereas the
rankings THE and QS are English. Initially, THE and QS came about as a single ranking as a response
from Europe to the ranking ARWU. In 2009, the two independent THE and QS rankings were formed,
which continue today [49]. This means that the rankings THE and QS are similar to one another
because they use expert surveys as well as databases [6], unlike the ARWU ranking that employs only
databases. Like ARWU, Webometrics strikes a better balance between North America and Europe,
possibly because of the open-access databases it uses, and due to North American universities caring
more about their presence on public websites than universities in other regions.

In any case, hegemony appears: the world regions with good economic development generally
house the universities with large research budgets where teachers know the English language better,
specifically regions of central Europe, North America, eastern Asia, and Australia. This finding
coincides with another work [56], while South America and Africa do not appear. Prestigious
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universities with history tend to be more highly classified. Thus, English and western universities
occupy better positions than Asian and African universities, which reflects the possibility of those
surveyed tending to think that using English is always better than using other languages [46].

Nonetheless, it would be interesting to analyze the evolution of this geographical distribution over
time, which a previous work did [36]. Its authors found that, in 2018 compared to 2010, the number of
universities located in the USA, UK, and France and positioned in the ARWU, THE and QS ranking
lowered, but universities from Singapore and China rose.

Although regional differences were verified among the four GURs, the map completely changes
when we analyzed the geographical distribution of the universities in the Top 500 of the UI GreenMetric
ranking, which is a novelty of the present work. Basically, the most sustainable universities are
scattered around the world and appear in new less economically developed places like Asia and Latin
America. This present academic Anglo-American hegemony in GURs can be considered threatened by
a potential change toward eastern Asia and a proliferation of universities worldwide if sustainability is
taken into account. Only about 60 universities of the Top 500 that appear in the four GURs are found
in the Top 500 of the UI Green Metric ranking. In other words, the number of sustainable universities
from North America and Oceania drastically drops, as does the number of sustainable European
universities, but to a much lesser extent. All this favors Latin American and Asian universities,
whose presence substantially increases in the UI GreenMetric ranking. This means that of all the world
regions, Europe strikes a better balance between two classification types: GURs rankings and the
UI GreenMetric ranking. That is, between academic performance and sustainability. Nonetheless,
the detail provided for countries on the map of Europe enables us to see that the predominant
universities in the Top 500 of ARWU are from the UK, Germany, and the Netherlands as opposed
to more southern countries, which completely changes in the UI GreenMetric ranking. Once again
differences appear between north and south Europe owing to the economic power, history, and culture
of its nations. This evidences the GURs’ limitations to measure university performance as they
completely neglect the role of developing environmental sustainability. These indices should be
adapted to the world’s current requirements.

Besides geographical location, we also observed how universities more than 100 years old
predominated in GURs, especially in ARWU and Webometrics, but slightly less in THE and QS.
This is in keeping with other previous works [46,52] as these last two rankings had more emerging
universities because the four GURs employs a different methodology. However, in the UI GreenMetric
ranking, younger universities set up less than 100 years ago predominate. This could be related
to younger universities being located in Asia as these universities are also the majority in the UI
GreenMetric ranking, according to Table 1. This might be due to universities’ age being closely related
to Anglo-American academic hegemony. Perhaps older universities have more rigid structures that
make it hard for their campuses to adapt to sustainability. Conversely, emerging universities have been
more committed to the natural environment and have adapted to society’s new requirements. This was
corroborated when we analyzed universities’ age in the number of universities in each GUR that are also
found in the UI GreenMetric ranking as younger universities appear than those older than 100 years ago.
This could be due to the fact that among the universities that better performed academically, younger
ones were more sustainable because they had adapted their premises to environmental requirements.

For public versus private universities, we observed a certain effect on sustainability. Almost 2-fold
more public universities present in the four GURs were also found in the UI GreenMeetric ranking
versus private universities. This finding was significant in the ARWU and THE rankings. The public
universities that better performed academically could have more means to face climate change than
private ones, or are perhaps not as concerned about their institution’s economic profitability as some
private universities possibly are. This is very important because it indicated the relevant role that a
country’s government may play in climate change via its universities.

Regarding specialties, as non-technology universities predominated in the four GURs,
the specialties of universities could bias the composition of these GURs [9]. However, this was
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also the case of the UI Green Metric ranking. When GURs interacted with the UI Green Metric ranking,
more sustainable and non-technology universities appeared in QS, which could be due to the different
spatial structure between both these university typologies. Thus using “clusters of different university
typologies” could be a recommendation for preparing environmental sustainability rankings [14].

Notwithstanding, we stress that the present work analyzed environmental sustainability in
universities via the UI GreenMetric ranking, which considers six quantitative indicators. It would be
relevant to also assess the university’s relationship with the rest of society in sustainability terms and
integrating sustainability into all university community members and strata [64].

6. Conclusions

GURs intend to measure the performance of universities worldwide. As with other previous works,
we confirm a different composition for the universities in the Top 500 of GURs, which derives from
them employing distinct indicators and methodologies, just as their different geographic distribution
demonstrates. Although universities from North America and Europe are more often found in the four
GURs, the former predominate ARWU and QS and the latter predominate Webometrics and THE.

Former studies have doubted their reliability and confirmed that indicators of GURs are based
fundamentally on research, while they leave teaching, serving the community and their commitment
to the natural environment to one side, which has led to inconsistencies in classification systems.
A university wrongly classified in GURs can be an excellent university in education or in other qualities
that contribute to society compared to other universities included in GURs. Nowadays, climate change
is a world threat and universities must be committed to climate and to promote actions that help to
protect the natural environment and have to, thus, include this objective in their campus actions.

This study is the first to relate GURs to the UI GreenMetric ranking to examine sustainability on
the campuses of those universities that perform better academically. The obtained results reveal that
the universities included in GURs are not always the best ones in sustainability matters. This means
that when sustainability is evaluated on their campuses, those located in Asia appeared more often
in the Top 500 of the UI GreenMetric ranking, followed by European ones. This indicates that a low
association exists between universities’ academic performance and their commitment to the natural
environment in the heart of their institution.

Only about 12% of the universities in the Top 500 of the four GURs are also in the Top 500 of the UI
GreenMetric ranking. The only region with the most universities that perform best academically and
had more sustainable campuses is Europe, with a 1.5-fold more probability than the other continents.
Although very few Latin American universities are among the best-performing ones in academic terms,
more of them have sustainable campuses than other regions and a 5-fold more probability of being in
the Top 500 of the UI GreenMetric ranking.

Per typologies, differences in performance also appear in each GUR in relation to its interaction
with the UI GreenMetric ranking. Although younger universities are in the Top 500 of the UI
GreenMetric ranking, universities’ age in GURs does not come over as a statistically significant factor
for being more or less sustainable. Conversely, being a public university positively and significantly
discriminates being in the Top 500 of the UI GreenMetric ranking versus private universities, but only
in two GURs: ARWU and THE. Only in the QS ranking for the non-technology universities in its Top
500 does the possibility of being in the Top 500 of the UI GreenMetric ranking double that of the two
technology ones.

For all these reasons, GURs should be studied and updated in light of the new challenges that
society faces. To this end, including other indicators in GURs, apart from those already established,
or even creating other integral measurement rankings, is proposed, which are related to environmental
sustainability and social inclusion, and exactly in the same way as companies measure CSR: economic
area, social area, and environmental area. Thus, universities would bear in mind that their objectives
should not only include research and education, but also socio-environmental improvement. This would
contribute to not only advance in research and education but also in social equality and an improved
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environment, while the government in different countries will be able to play a key role in this purpose
through their universities.

So, those universities that perform well academically to increase their commitment to cushioning
climate change can be an example for other universities to do the same. One way would be to improve
educational quality through good teaching practices while generating environmental awareness and
creating sustainable spaces. In this way, universities would be drivers toward a sustainability culture
in society by becoming models for sustainable development by implementing green policies on their
campuses, and prioritizing indicators of energy efficiency, waste management, preserving/saving
water, transport, and research to achieve integral long-term sustainability.
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