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Abstract: This paper aims to provide brief insight into the economic and sustainability challenges
that higher education institutions are facing today globally. It provides a theoretical overview of key
trends and challenges of higher education, relevant for the development of a sustainable and resilient
European economy and society. We support our theoretical proposition by a bibliometric analysis
of previous studies dealing with the 21st-century business skills and the sustainability outlook to
be produced by the higher education sector. Our main findings are related to a significant rise of
researchers’ interest in the topic, along with the multi-disciplinary approach being emphasized, as
the academic community seeks how to contribute to the pressing issues of ensuring the integration of
sustainability with employers’ requirements, related to new skill profiles, relevant for the European
transformation toward a more resilient, digital, green economy and society. We evaluate the pro-
posed course of research and provide recommendations to researchers and other higher education
stakeholders interested in promoting this educational sector’s sustainability and relevance in the
21st century.

Keywords: higher education; higher educational institutions (HEIs); skills; competences; sustainability

1. Introduction

In this paper, we review the most critical challenges to higher education to provide a
theoretical framework, which could help European higher educational institutions (HEIs)
contribute to environmental sustainability and the creation of relevant 21st-century skills
required by today’s employers. This proposition was analyzed by using the bibliomet-
ric/scientometric approach and discussed from the higher education sector and policy
viewpoints.

This study was motivated by the often mentioned need for transformation and digital
transformation of HEIs, followed by the severe reduction of university budgets (not only
since the 2008-2012 period). Simultaneously, most governments encourage a higher en-
rolment, targeting at least 40% of the 29-34-year generation to graduate while providing
less money for a growing number of HEIs. Such financial pressure makes it even more
difficult for HEISs to introduce the needed changes, e.g., in terms of hiring top professors
and researcher experts, acquiring the latest research infrastructure, and maintaining a
proper student—teacher numerical relationship.

As a result, some HEIs drastically increased the tuition fees: they tripled in the UK
in 2010—making university studies a privilege again. There are many consolidations,
mergers, and university clusters: in Norway, already in 1994, 26 HEIs developed from
98 small colleges [1]. In addition, there is more specialization and collaboration among
universities. In France, between 2013 and 2018, nineteen university clusters were created.
Let us also point out that successful HEIs are contracting more research and consulting
services with the private and public sectors than ever.
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Stronger academic-business partnership is undoubtedly helpful for both sides, with
the exception of when it consumes the time a professor is supposed to spend mentoring
students. In the Nordic countries, universities have “the third task”—collaboration with
companies—and even though many of those universities have no tuition fees, the share
of government funding is only between 20% and 35% [2]. In Japan, HEIs were divided
into several categories and instructed by the government to find independent sources
of revenue [3]. Since HEIs are not equally successful in these efforts, there is a growing
differentiation among them in many countries. Moreover, many well informed observers
claim that the quality of teaching is suffering and that even with improved didactics, this
cannot be fully compensated.

HEISs face another challenge—how to incorporate global Sustainable Development
Goals (SDGs) into their pedagogical, scientific, and institutional processes. Most of the
best universities around the globe are competing in the Times Higher Education THE’s
Impact Ranking (see also [4]), reflecting, thereby, the degree to which they follow the
SDGs, adopted in 2015 by all members of the United Nations. In 2019, THE ranking
of 767 universities from 86 countries participated—though 82% of them are from high-
income countries.

These developments indicate that academia is now experiencing growing awareness
about the implications of modern, post-industrial civilization for higher education. The
intensity and complexity of life in the 21st century require a very different knowledge
base and set of skills, including socio-psychological features of young people about to
enter the job market. It is not sufficient for a university to reach the highest scientific
standards. Nowadays, they are also expected to be capable and motivated to provide
young people with values of sustainable development and a sense of responsibility to-
wards society—irrespective of the specific roles they will play in society /economy. Un-
fortunately, very few governments understand that this requires consistent support and
adequate funding.

Turning European Agendas (Green Deal, Strategic Foresight—Towards a more Re-
silient Europe, Industry 5.0) into practice [5-7] requires new skills and competencies of
(corporate) sustainability foresight and futures literacy [8] that do not yet exist even in
large corporations and are taught only within a handful of specialized study programs.

2. Literature Review
2.1. Higher Education and Sustainability

Some people with a more traditional mindset would most probably ask: What does
sustainability have to do with higher education? The answer is: it does and should,
and—fortunately—things are evolving in this direction, though not equally intensive
everywhere. In academia, many people are only now starting to understand that the two
are more closely connected than expected on the surface [9].

Higher education institutions can significantly build general sustainability awareness,
develop practical insights, and motivate young people to behave responsibly. They can
achieve this role by respecting sustainability in two senses:

1.  Integrating the concept into their curricula and research, preparing students to be-
come responsible in their future professional roles—in line with corporate social
responsibility—as well as in their private lives, as members of society and consumers,
by treating the environment, resources, and energy responsibly, as well as treating
fairly and ethically other members of the community, as well as animals.

2. Integrating the concept into the nature of operation and functioning of the institutions
of higher learning to align themselves with the principle of sustainability, which holds
a significant social role, as well, since HEIs are often taken as role models.

Therefore, following the global role and contribution of HEIs to the implementation
of SDGs [10,11], we propose the following framework for the assistance of the European
higher education community in implementing SDGs. Thereby, we will refer to the three
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commonly identified HEI functions, i.e., education, research, and the ‘third mission” of
co-operating with the stakeholders and ensuring social development (see also [12,13])

2.2. Education for Sustainability

The fourth SDG refers to ensuring inclusive and equitable quality education and
promoting lifelong learning opportunities for all. This goal explicitly calls for actions by
HEIs, which should support the implementation of all other SDGs, which has not been
well recognized by literature until recently [14]. Hence, education represents an essential
strategy in successfully meeting the SDGs, e.g., by pursuing the following (as well as
similar/related) courses of action, synthesized from the recent literature [15-17]:

e  HEIs should organize short courses/training for lecturers about Education for Sus-
tainable Development Goals.

e HEI departments leaders could become responsible for achieving learning objectives
and critical competencies (within the study fields of the department) for SDGs.

e  There should be an inter-disciplinary integration of SDG learning objectives and
critical competencies in all programs, curriculums, textbooks, and policies.

e  Students should receive the knowledge, skills, and motivation to understand and ad-
dress the challenges of the SDGs not just within the study but also in their private life.

e  Student clubs and societies might be encouraged and supported to engage with the
SDGs and collaborate on SDG-related events and activities

2.3. Research for Sustainability

Research is the basis for understanding all challenges European society is facing today.
As a research institution, faculty has one of the most critical roles in translating global SDGs
(European Green Deal and all other actions) in national and local contexts, identifying gaps,
developing solutions, and measuring the progress. Moreover, research and innovation
across social sciences are essential for the successful implementation of most of the SDGs,
which could be promoted by following actions, as suggested by recent studies [18-20]:

e Encourage and promote the SDGs as a research topic within the university, including
interdisciplinary and transdisciplinary research.

e  Encourage students to be involved in green challenges (such as ‘ideathons’, ‘hackathons’,
and similar events) locally, nationally, and internationally.

e Actively support and incubate innovations for local, national, and international sus-
tainable development solutions.

2.4. “Third Mission’ and Sustainability

The SDGs can be successfully achieved by engaging all sectors into the cooperation
within HEIs, where universities could have a focal position due to their experience in build-
ing capacity and supporting the implementation of SDGs. The social role of universities
and the academic community, in general, could be supported by the following actions,
belonging to the university” third mission” and referred to by the extant literature [21-24]:

e  Align university operational policies with the aims of the SDGs, with a particular
emphasis on ‘campus greening’ initiatives.

e  Strengthen public engagement and cross-sectoral dialogue in addressing and imple-
menting the SDGs, focusing on cooperation and co-creation processes.

e Inform the broader community about the university’s commitment to the SDGs.

2.5. Higher Education and Twenty-First Century Skills

Driven by post-COVID and climate-change realities, companies must make fundamen-
tal and permanent changes to how they contribute to society. Successfully meeting the need
for action on a sustainable, human-centric, and resilient European industry requires leaders
equipped with skills to look, understand and act for the long-term good of the company
andysocietyzas well as to fit the existing, but also the foreseeable EU policy frameworks [25].
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Among the topics discussed later in education, the skills and competencies needed by
the modern labor market strongly dominate, and the increasing speed and scope of change
are the reasons behind. It is generally recognized that Nordic countries have accepted this
challenge earlier and more readily than many others.

The fundamental problem characterizing most European countries is that employers
pay graduates according to positions, defined primarily by the type of a formal degree, and
students are motivated to obtain formal degrees, which does not necessarily imply a set of
competencies and skills. This has links to the concept of traditional university—with a very
different social function: preparing the future elite in a predominantly illiterate society.

Much higher education staff are still sharing the traditional mentality—understanding
their role to be successful when they are passing the best knowledge in their domain onto
their students, while paying little attention to the competencies and skills required from the
labor market today, let alone tomorrow. These gaps between the labor market requirements
and the actual competencies of graduates remain a significant challenge in most European
countries (not so much in Scandinavia, in the US, and several Asian countries). Too many
university professors are not being offered practical assistance and support in modernizing
their teaching. This is considered their responsibility, which coincides with another old-
fashioned approach—treating each subject strictly separately, leaving limited space for
interdisciplinary and inter-subject perspectives and activities. This is well illustrated by
the curricula of most universities and programs on individual issues.

Recognizing both the complexity of skills policies and the potential for peer learning,
the OECD [26] has developed a global skills strategy, shifting its focus from traditional
higher education tracks to lifelong learning and skills maintained over the lifetime.

Let us point out that this is a problem involving the respective authorities and the
leadership of universities and their departments. In the first step, it is necessary to evaluate
what should be done by the responsible government institutions and their policies and, of
course, what needs to be done by universities and the professors themselves.

The intensified changes in the 21st century—compared to earlier centuries—is the
reason why nothing can be found in vast education literature referring to, for example, the
«20th-century skills». And which are the 21st-century skills required in the modern social
and technological environment, to be developed already through education, including
university, but also acquired through Life Long Learning? After reviewing abundant
literature on the subject, we could decide to adopt the summary proposed by Stauffer [27],
with the following twelve skills and competencies, grouped into three categories:

Learning skills:

Critical thinking;
Creativity;
Collaboration;
Communication.

Ll N

Literacy skills:

—_

Information literacy;
Media literacy;
Technology literacy.
Life skills:
Flexibility;
Leadership;
Initiative;
Productivity;

Social skills.

Except for technology literacy, none of these skills are entirely new, but they have
never been declared essential components of quality education. Now they are recognized
in education science as critically important for people entering today’s labor market and
wanting to be successful.

@
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The other big question is how the teachers will develop all these skills with their stu-
dents. One general observation is necessary at the start, namely that the professor/teacher
was respected in the past, simply because of their position and academic status/title. This
is no more the case—students must feel their professors’ caliber and their motive to be
accepted on account of their capability to connect with them, not only as a physical person
but also as a digital partner.

To be accepted and respected by students, the teacher has to manifest a comparable
efficiency level in utilizing digital methods of finding and sharing information online and
communicating with students online. Only on this basis can a proper relationship be
expected to develop, as the students will treat their professors as senior partners in the new
technological era. Without it, professors will be perceived by students as knowledgeable
people but belonging to another time. This could create a significant gap, preventing the
creation of contemporary educational practice/experience.

Here are some beneficial proposals by a digital native, professor T. Palmer, listing the
significant characteristics of a high-quality 21st-century educator [28]:

Learner-centered classroom and personalized instruction;
Students as producers;

Learn new technologies;

Go global;

Smartly use smartphones;

Blog;

Go digital;

Collaborate;

Use Twitter chats;

Connect;

Project-based learning;

Build your positive digital footprint;
Code;

Innovate;

Keep learning.

O X NG »N

i | S G Y
O W= o

In general, corporate foresight and creating and managing future scenarios are not yet
part of HEIs’ curricula or established as standard modules for professional development
related to sustainability practices in organizations. At the same time, corporate foresight
has in the latest years begun a movement from being a top management tool to becoming
a broader stakeholder-driven process. Hybrid methods with a high degree of engage-
ment, interaction, and immersion have shown a high potential in bringing onboard more
stakeholders and advance ownership on the deliverables.

2.6. The Economic and Social Roles of Higher Education

Skills and competencies are also critical within the ongoing transformation towards
a more sustainable economy. Moreover, they are essential to anticipate and deal with
unintended consequences of innovation. Sustainability foresight competencies require
combining empirical research skills with hermeneutic skills to interpret, contextualize and
evaluate individual findings and derive mid-range visions as directives for collaboration.
These skills and competencies are rarely taught at European HEIs (with some exceptions
in, for example, Finland, Germany, France).

Many industries in Europe face a skills shortage when it comes to strategic fore-
sight for sustainability. Strategic foresight is a precursor for visioning on leadership and
product/service level, strategic decision-making in general and organizational integra-
tion. Students and industries have difficulties grasping how to work systematically with
plausible and preferred green future scenarios.

www.manaraa.com



Sustainability 2021, 13, 12567

6 0f 20

Driven by post-COVID and climate-change realities, employers are required to make
fundamental and permanent changes. Here, skills and competencies are critical within the
ongoing transformation towards a more sustainable, resilient, digital economy. They are
also essential to anticipate and deal with unintended consequences of innovation (which is
critical for sustainability-oriented innovation).

Current education in most European countries—both management schools and prod-
uct/service design schools—fails in terms of:

e  Step-by-step hybrid learning process and methods to advance foresight for sustain-
ability regardless of the specific area of concern.
Availability of content/materials for higher education institutions.
Qualified people to deliver the education.
Using the latest thinking in hybrid, digital, and human-centered education methods
to support student-driven or stakeholder-driven engagement.

Addressing the social challenges, local initiatives, and interventions to reduce environ-
mental harm and social upheaval will not suffice. Creating novel products, services, and
business models to create shared value falls short [29] to make the net positive impact that
business can contribute. Instead, this requires building an organizational culture based
on values and managing innovation with practices and methods that combine a sense of
direction with foresight and action. Let us point out that a value-based approach is a key
for sustainable development goals—shared values ensure commitment and persistence to
achieve desirable outcomes.

In line with the previous arguments, HEIs can contribute to the desirable future by
following the suggested steps:

e  Building a community of outstanding experts for sustainability foresight and crowd-
source insights, for recognizing challenges and good practices.

e  Gather and review complementary knowledge, skills, methods and identify critical
challenges within local/national industry, innovation, and sustainability.

e [Engage practitioners/experts in co-creating tailored solutions to address the above-
mentioned challenges.

e Develop prototypical solutions, which should be iteratively tested and refined with
representatives of the industrial partners who provide feedback and suggestions
for improvement. There are ample opportunities to develop innovative industrial
solutions within the current EU frameworks, such as Horizon Europe, Inter Reg, and
other funding schemes.

These arguments lead toward a proposition that the current economic and social
trends require a transformation of higher education toward a multi-disciplinary coopera-
tion with the employers (industry) and policy communities at all levels, directed toward
creating innovative skillsets and ensuring sustainable development. If supported by the
data on existing research, this proposition could serve as a recommendation for future
research in higher education trends and challenges. To support such a proposition, as a
recommendation for future empirical research, we performed several bibliometric analyses
of the extant body of knowledge to see if the research trends in the last five years support
our hypothesized direction of higher education development. The analyses are based on:

e assessment of research trends, provided by Elsevier SciVal, a scientometric tool, en-
abling the evaluation and benchmarking of research trends and performance, based
on Elsevier Scopus data;

e detailed analysis of bibliometric data, related to Clarivate Web of Science (WoS)-
and Elsevier Scopus-indexed publications, identified based on the proposed terms,
describing the research trends in the extant literature related to higher education,
sustainability, and 21st-century skills.
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3. Methodology

The empirical analysis is performed in two steps: the first step is based on a high-
level analysis of research publications, which could be associated with higher education
sustainability and 21st-century skills. In this part of empirical research, we used an
entire body of Elsevier Scopus-indexed publications related to the relevant Sustainable
Development Goals (SDGs) and analyzed them using the Elsevier SciVal scientometric tool.
The analysis is performed for the preceding five-year period (2016-2020).

This analysis relies on mapping relevant SDGs to the extant body of research, which
proved to be a proper bibliometric strategy [30]. Elsevier SciVal uses a mapping, developed
by the SDG Research Mapping Initiative, as a result of cooperation among Elsevier, Aurora
Universities Network, University of Auckland, and University of South Denmark [31]. The
relevance of such a mapping is acknowledged by its use as a data source for the Times
Higher Education (THE) in its Impact Rankings, showcasing the contribution of the world’s
universities toward the SDGs [32].

In the second step of the empirical analysis, we further analyze the relevant publica-
tions and bibliometric trends related to our topics of interest for the same period (2016-2020).
In this part of the research, we follow the steps of the generic bibliometric/scientometric
research, recommended by Ananiadou, Procter, and Thomas [33], consisting of (a) retrieval,
(b) identification, (c) screening and mapping, and (d) synthesis of research results. The
obtained empirical results are expected to show both rigorous support to our research
proposition and practical guidance for future studies. Namely, Zupic and Cater [34] note
that bibliometric analysis proves a valuable tool in mapping the structure of the extant
research and the trends in its development and inter-dependency. Visualizations, based
on clustering of bibliometric networks, can provide insights, which would be difficult to
observe when analyzing a large corpus of literature [35]. For this purpose, we use the
bibliometric tools, available online from Clarivate Web of Science and Scopus databases,
as well as one of the leading bibliometric visualization tools—VOS Viewer, created by
Van Eck and Waltman [36], serving as researchers with the University of Leiden CWTS
research center.

We use the body of scientific publications, referred by the two largest citation
databases—Clarivate Web of Science (WoS) and Elsevier Scopus. This was done to pro-
vide an in-depth coverage of the extant literature relevant to our research proposition on
sustainability and 21st-century skills in higher education.

To capture a broad overview of relevant publications, we developed two inclusive
search strings for both databases. We tried to include all publications related to the topics
of sustainability and developing 21st-century skills by using the following queries:

e  WoS advanced search query: (ALL = (“sustainab*” AND “higher educ*”) OR ALL =
(21 century skill*” AND “higher educ*”))

e  Scopus advanced search query: TITLE-ABS-KEY (“sustainab*” AND “higher educ*”)
OR (“21st century skill*” AND “higher educ*”).

The initial WoS query produced 27,732 results, which were further filtered for the
observed five-year period (2016-2020), in which the WoS search engine identified a total
of 17,593 relevant publications. Out of those, we selected the original research papers
and reviews, appearing in research journals, as the most prominent outlets of scientific
publishing. This further reduced our WoS publication corpus to 13,131 documents. The
Scopus query produced 7545 results, which were further filtered for the 20162020 period,
in which 3817 publications were identified as relevant. Out of those, our final corpus of
Scopus publications, in analogy to the previously described WoS procedure, consists of
2497 documents published as original studies or reviews, appearing in scientific journals,
referred by Scopus.
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4. Results and Discussion

The first step of our empirical strategy involves producing a high-level analysis of
scholarly publications in five preceding years (i.e., in the 2016-2020 period), which are
recognized as relevant for our research proposition and associated with the relevant SDGs.
Our mapping to the broad topics of sustainability and relevance of higher education for
employers include SDG 4 (Quality Education), SDG 6 (Clean Water and Sanitation), SDG 7
(Affordable and Clean Energy), SDG 11 (Sustainable Cities and Communities), SDG 12
(Responsible Consumption and Production) and SDG 13 (Climate Action). Figure la—f
show an increased research interest in the selected SDGs throughout the 2016-2020 period,
including the total number of published research items referred by Elsevier Scopus. Out
of the relevant SDGs, the highest research interest is recorded for the fields of sustainable
energy (Figure 1c), followed by sustainable cities and communities (Figure 1d), clean
water (Figure 1b), climate change (Figure 1f), quality education (Figure 1a) and sustainable
consumption and production (Figure Tle).

Collaboration patterns in the research, related to relevant SDGs, can also be tracked
by Elsevier SciVal, with Table 1 reporting the international and academic-corporate collabo-
ration metrics for the 2016-2020 period.
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Figure 1. (a). SDG4-related 20162020 research output (210,989 total publications). (b). SDG6-
related 2016-2020 research output (264,807 total publications). (c). SDG7-related 20162020 research
output (731,457 total publications). (d). SDG11-related 2016-2020 research output (336,506 total
publications). (e). SDG12-related 2016-2020 research output (198,075 total publications). (f). SDG13-
related 20162020 research output (221,759 total publications). Source: Elsevier SciVal.
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Table 1. Collaboration in education- and sustainability-related publications, referred by Scopus, in the 2016-2020 period (as

mapped to relevant SDGs).

International Field-Weighted Academic- Field-Weighted
SDG Collaboration Citation Impact Corporate Citation Impact
(% of (Int’l. Collab. vs.  Collaboration (% (Corpor. Collab. vs.
Publications) Non-Collab.) of Publications) Non-Collab.)
SDG 4
(Quality Education) 15.1 1.49/0.75 0.7 1.82/1.01
SDG 6
(Clean Water and Sanitation) 245 1.59/0.68 18 128/1.14
SDG 7
(Affordable and Clean Energy) 23.2 1.97/0.84 43 1.52/1.39
SDG 11
(Sustainable Cities and Communities) 222 167/0.78 22 1.60/1.13
SDG 12
(Responsible Consumption and Production) 245 1.78/09 19 151/1.26
SDG 13
(Climate Action) 311 1.91/1.01 29 1.58/1.42

Source: Elsevier SciVal.

Although the number of research collaborations, especially with the corporate sector,
in the relevant SDG research, is still relatively low, its benefits are visible when the impact
of such research is assessed. For this purpose, we used the Field-Weighted Citation Impact
(FWCI) metric, which can be easily interpreted, as it represents the number of citations
received (for any group of research documents) in the 3-year window when compared to
the number of citations expected in the given research field. Thus, the metric is accessible
to the broader public, as it can be interpreted by comparing the obtained value to 1.0,
representing the field average. FWCl is a relative metric, thus enabling the comparison
of different scientific fields, having intrinsic differences in the citation patterns. Higher
FWCI values, both for the cases of international and corporate collaboration, show the
benefits of multi-national and multi-sector research in our analyzed fields. With the increasing
research interest in those fields is accounted for, as demonstrated by the growing number of
publications related to relevant SDGs, preliminary support for our proposition is obtained.

In the second step of the empirical research, we analyzed the extant body of literature,
referred by Clarivate WoS and Elsevier Scopus databases of scholarly literature.

We started the analysis by looking into the publications indexed by the Clarivate Web of
Science database. The number of publications with the selected keywords and the number of
received citations show a steady increase since 2016 (see Figure 2a,b), confirming the interest
of researchers in the analysis of both sustainability and the business relevance of higher edu-
cation. The readers should note that this analysis has been performed separately for the two
successive periods (20162018, presented by Figure 2a; 2019-2020, presented by Figure 2b),
as Web of Science does not permit the citation analysis for more than 10,000 records.

The most significant feature of the obtained results is multi-disciplinarity, which
resonates with the often discussed role of higher education in addressing the wicked
problems of the 21st century, including the sustainable development, innovation, and
production of human capital for the contemporary economy and society [37-39]. A multi-
disciplinary approach to research and transboundary education is required to deal with
these challenges to the modern society [40], which is especially valuable when dealing
with crises, such as those encountered in the last five years in the EU—more specifically,
with the massive inflow of migrants [41], COVID-related economic challenges [42], and
other relevant issues. The multi-disciplinarity of the analyzed research topics is illustrated
by Table 2. Most studies referenced in Web of Science belong to the green science and
technology, or the environmental sciences/studies fields, followed by educational research.
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Table 2. Top 25 WoS disciplines/categories involved in the research topic.

WoS Discipline/Category

WoS Record Count

% of 13.131 Records

Environmental Sciences 3042 23.167
Environmental Studies 1674 12.748
Education Educational Research 1632 12.429
Energy Fuels 996 7.585
Chemistry Multidisciplinary 906 6.900
Engineering Chemical 882 6.717
Engineering Environmental 838 6.382
Materials Science Multidisciplinary 724 5.514
Chemistry Physical 511 3.892
Plant Sciences 388 2.955
Multidisciplinary Sciences 362 2.757
Management 324 2.467
Biotechnology Applied Microbiology 300 2.285
Water Resources 291 2.216
Nanoscience Nanotechnology 251 1.912
Ecology 244 1.858
Agronomy 234 1.782
Forestry 234 1.782
Engineering Civil 233 1.774
Business 231 1.759
Physics Applied 231 1.759
Engineering Multidisciplinary 227 1.729
Construction Building Technology 212 1.615
Economics 201 1.531

Source: Clarivate Web of Science.

Publications indexed by the Elsevier Scopus database also show a steadily increasing
trend in the research output (see Figure 3), comparable to the WoS-based analysis.
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Figure 3. Number of Scopus documents on the research topic. Source: Elsevier Scopus.
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The number of Scopus citations on the research topic also confirms the increasing
researchers’ interest in the proposed topic (see Figure 4). The rising citation pattern is
comparable to the WoS analysis. Once again, the analysis was performed for the two
subsequent periods (2016-2018 and 2019-2020) due to the Scopus reporting limitations,
which are similar to those of Web of Science.

5000 5000

Citations
Citations

2017 2018 2019 2020 2021 2017 2018 2019 2020 2021
Years Years
Scopus Citations received for the 2016-2018 corpus Scopus Citations received for the 2019-2020 corpus

Figure 4. Number of Scopus citations on the research topic corpus (20162018 and 2019-2020). Source:

Elsevier Scopus.

The multi-disciplinarity of this research corpus, as seen by Scopus (see Figure 5), is,
once again, comparable to the results of the WoS analysis, confirming our proposition of
the value of collaboration and multi-disciplinarity in the research of sustainability and
business relevance of higher education.

Other (7.1%)

Agricultural an... (L.6%)

Medicine (2.0%)

Arts and Humani... (2.7%)
Economies, Econ._ (28%) Social Sciences... (35.7%)
Computer Scienc... (3.1%)

Engineering (6.2%)

Business, Manag... (9.4%)

Energy (12.8%
By ) Environmental S... (16.6%)

Figure 5. Disciplines involved in the research topic (Scopus documents). Source: Elsevier Scopus.

To analyze the structure of extant research, we downloaded the WoS corpus and per-
formed the co-occurrence analysis of author-supplied keywords, which were processed and
visualized using the VOS Viewer bibliometric software and the methodological approach,
suggested by van Eck and Waltman [43]. This is a popular and frequently used bibliomet-
ric procedure that uncovers the patterns of research items grouped from the researchers’
perspective (see Figure 6). The obtained research map represents the major science fields
(with the education research, represented by red color, energy and climate studies by yel-
low, agricultural production and biodiversity studies by blue, waste management studies
by purple, and environmental science by green), previously identified by the WoS and
. However, it shows a high level of inter-connectedness, which supports our
on the need for an inter-disciplinary approach and stakeholder cooperation.
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Figure 6. Web of Science publications clustered according to author-supplied key term co-occurrences. Source: Authors

(visualization performed in VOS Viewer).

In addition, text mining of the analyzed publications’ titles in the WoS corpus was
performed to create a ‘realistic’ map of key term co-occurrences. This approach facilitates
knowledge discovery and uncovers the details, which could be overlooked otherwise [44],
especially when coupled with bibliometric visualization tools, such as the previously
described VOS Viewer. The text mining uncovers much more beneficial results, as there
seem to be only four clusters of research items: one focused on teaching and learning
about sustainability, as well as other aspects of achieving sustainability in higher education
(green); one focused on eco-friendly production methods and processes (red); one analyzing
the agricultural production and bio-diversity (blue), as well as a small cluster of studies
from physics (yellow).

Text mining results show that the inter-disciplinary collaboration is much lower than
specified by authors” keywords. There is a high level of collaboration within the technical
and natural sciences. In contrast, the (higher) education studies seem to be somewhat
focused on their topics, with only a few links to the other fields of sustainability research
(see Figure 7). Text mining, based on both titles and abstracts, could have provided even
more informative results. However, the authors were unable to perform it due to many
records and a high level of technical capabilities, which were not available at the time of
conducting the study.

Unfortunately, since VOS Viewer is a scientometric tool, specialized in visualization,
its limitations restrict us in a more detailed reporting, related to the cluser composition and
the empirically obtained keywords. Therefore, in the supporting materials, we provide
both high-resolution images of the obtained visualizations, as well as the VOS Viewer map
and network files, which can be used by readers to re-create the visualizations, by using
the this free tool (available from: https://www.vosviewer.com/download; accessed on 10
November 2021).

According to the year of publication, the obtained results were re-analyzed by a science
mapping algorithm, clustering the analyzed documents (see Figure 8). This analysis shows
that within the education research cluster (see the red cluster in Figure 6), the emphasis
moves toward innovation and the analysis of sustainability as a component of the sector’s
Corporate Social Responsibility (CSR).

The analysis of crucial term co-occurrence dynamics, performed using the text min-
ing of publications’ titles, uncovers additional research trends. It seems that within the
educationsresearch cluster, researchers move their focus from the sector-wide and institu-
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tional studies of education sustainability, success criteria, and examples of good practices,
including the curriculum and stakeholder engagement, toward the discussion(s) of student
perceptions and SDGs, with systematic theory reviews occupying a significant position
among the methodological approaches (see Figure 9).
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Figure 7. Web of Science publications clustered according to key term co-occurrences, obtained by title text mining. Source:
Authors (visualization performed in VOS Viewer).
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Figure 8. Web of Science publications clustered according to author-supplied key term co-occurrence dynamics. Source:
Authors (visualization performed in VOS Viewer).

Similar visualizations were performed for the publication corpus, using the Scopus
data for the first 2000 bibliometric records (due to the limitations of the Scopus reporting
engine) and the VOS Viewer text mining functionalities. The co-occurrence analysis, based
on author-supplied keywords, resulted in as many as 11 clusters, which could not be
interpreted meaningfully. However, the co-occurrence analysis obtained by text mining of
both publications’ titles and abstracts provided some interesting insights (see Figure 10).

was technically viable, regardless of the limited technical resources, since the
. *$ + I
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number of bibliometric records was limited to 2000, due to the internal Scopus reporting
policies. Therefore, these limitations should be taken into account when considering the
results of the Scopus analysis.
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Figure 9. Web of Science publications clustered according to key term co-occurrence dynamics, obtained by title text mining.
Source: Authors (visualization performed in VOS Viewer).
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Text mining identified clusters related to the study of higher education, the education
system and their orientation toward the SDGs (determined by the red color); sustainability
practices in higher education, including campus sustainability, energy, and water consump-
tion, design methodologies, research originality and its practical implications (yellow);
student-focused empirical research (blue); analysis of market-education and stakeholder
linkages (green) and a marginal cluster, focusing on best practices and academic research in
individual nations (violet). This subset of the much broader WoS corpus, consisting mainly
of studies from social science fields, shows a relatively high level of collaboration among
researchers in social science when considering the sustainability and economic relevance
of higher education. Analysis of Scopus key term co-occurrence dynamics (see Figure 11)
shows a transition from the focus on campus greening and research implications, to higher
education and education system (blue and green items on the map), to student-focused
topics, SDGs, and employability (yellow items).
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Figure 11. Scopus publications clustered according to key term co-occurrence dynamics, obtained by title text mining.
Source: Authors (visualization performed in VOS Viewer).

The obtained results of the bibliographic analysis fully support our proposition on
the need to continue research on creating innovative skillsets and ensuring sustainable
development by higher education, as well as by examining how multi-disciplinary and
multi-sector collaboration can assist these processes. While the international cooperation
seems to be adequate, the extant research practices are still not as inter-disciplinary, as
currently stated by the researchers, once one ventures outsides of the realm of the social
sciences. This can be concluded from comparing key terms co-occurrence maps, obtained
author-specified keywords and the key terms extracted by the text mining

www.manharaa.com




Sustainability 2021, 13, 12567

18 of 20

procedures. In addition, the industry-academic collaboration in the existing research corpus
is negligent, supported by the findings related to SDG bibliometric mapping and the lack
of connections among the educational and natural/technical fields when the visualizations
of the research landscapes are performed.

5. Conclusions

Ensuring sustainability remains a significant task of higher education and its institu-
tions, which can be concluded based on the previously reported empirical results related
to the extant literature, referred by WoS and Scopus indexing databases. However, a vast
body of knowledge related to sustainability, its implementation, and the role of the higher
education sector in ensuring sustainable development has put the empirical analysis of
the 21st-century skills to be supplied by higher education institutions to the background.
Nevertheless, this topic still deserves the full attention of scholars and policy-makers alike.

As reported by the World Economic Forum, for the next four years, growth of 13.5%
in emerging professions is expected—parallel to the decreasing fall of redundant jobs
(from 15.4% to 9% till 2025). Workers will have to acquire even 40-50% of new skills
during the next five years. Employers expect to offer reskilling and upskilling to 70% of
their employees.

This is creating an unprecedented challenge for everyone, including university teach-
ers, who can contribute a lot but are often not sufficiently aware of the situation’s urgency.
The same can be said for the respective government departments, which is also applicable
to students and the general public.

Moreover, various university rankings do not provide an objective insight into whether
a country has developed an optimal university system. Excellence is certainly most wel-
come and adds to the international prestige of the countries concerned. However, improv-
ing the general level of university teaching (i.e., its relevance and quality) is even more
critical. This is reflected by the education policy of Nordic and some Baltic governments,
not only on the higher education level [45,46], which could further serve as a benchmark
and inspiration to other European regions.

This is why the awareness among policy and the educational communities, the profes-
sional and general public, and the media of the critical importance of 21st-century skills to
be developed during the entire education cycle, including higher education. This notion is
confirmed by the bibliometric analysis, which we performed, to support the theoretical
identification of the relevant trends in higher education. It confirms that the extant body of
knowledge views the integration of the relevant business skills for the 21st century with
the outlook and competencies of ensuring sustainable (industrial) development as a key to
the further development of the European society and economy.

Some specific recommendations, which could be extended, both to the higher educa-
tion administrators as well as to the education policy community, include:

e  supporting multi-disciplinary research and teaching, not only based on declarations of
the multi-disciplinary approach, but rather by adjusting funding and human resource
management practices;

e emphasizing the stakeholder (policy, academic, corporate ... actors) dialogue and
encouraging joint research;

e reaching out to students and hearing their voice on the proposed higher education
policies and reforms.

This also requires adequate and stable funding of higher education institutions, wher-
ever it may come from. While 100% public funding might not be realistic in all European
countries, governments and universities should co-operate in creating a system, which
secures the conditions for quality in teaching and research. Many countries have not yet
found a reasonable university funding scheme to develop, encourage, and provide the best
possible learning outcomes for the highest possible percentage of students to complete their
studies and stimulate individual universities to achieve these goals without compromising
the strict quality criteria.
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Our proposition and recommendations to researchers, policy-makers, and higher
education administrations, might help achieve such a goal.
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