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Bringing an Entrepreneurial Focus to Sustainability Education: A
Teaching Framework Based on Content Analysis

Abstract

Research on sustainability education has neglected to integrate entrepreneurial skills into other
relevant competences such as foresight, complex problem-solving, and interdisciplinarity.
Previous research highlights possible convergences between sustainability education and
entrepreneurship education; however, it does not address how to achieve this integration in
practice. To address the gap between the literature and practice, this paper tackles the question:
How can entrepreneurial competences be taught in sustainability education programs in higher
education? We introduce a teaching framework based on a bibliometric method that combines
topic-modeling with a content-analysis of selected articles. The focus of the analysis is the
commonalities of both educational fields. Our results introduce a program for entrepreneurial-
oriented sustainability education, providing a description of the educational focus, teaching-
learning approaches, main themes, and external collaboration. The framework proposes
educational for sustainable development across educational programs while implicitly
addressing complex community problems through the development of solutions that can change
the ways business and consumers relate with sustainability issues. These results contribute to
the sustainability education literature by integrating the development of entrepreneurship
competences into interdisciplinary programs. The framework could also be used as a practical
guide for designing courses, at both the undergraduate and graduate level, that integrate both
sustainability and entrepreneurship.

Keywords: bibliometric; sustainability education; entrepreneurship education; sustainable
development goals; teaching framework; higher education



oo OB OWON P

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Bringing an Entrepreneurial Focus to Sustainability Education: A
Teaching Framework Based on Content Analysis

1 Introduction

Societal challenges, such as inequality, violence and poverty, pushed global leaders to integrate
17 sustainable development goals (SDG) into the 2030 Agenda for Sustainable Development
(UN, 2017). The SDG are anchored in seeking solutions to issues such as poverty, hunger,
sustainable cities and communities, responsible consumption and production, and other
community issues (UN, 2017). The origins of sustainability education are rooted in
institutionalized international efforts, such as the UN General Assembly resolution 57/254 on
the UN Decade of Education for Sustainable Development (DESD) (Wals, 2014) and the
Stockholm Conference in 1972 (UNEP, 1972), which recognizes the role of higher education
in environmental protection. The literature also refers to sustainability education as education
for sustainable development (ESD) (Wals, 2014), education for sustainability (Smith and
Stevenson, 2017; Vann et al., 2006) or environmental education (Lozano et al., 2013), among
others. UNESCO has also discussed education for sustainable development (EfSD) and has

called on study programs to integrate sustainability skills (Sipos et al., 2008).

Given the value-oriented, output-motivated nature of the SDGs, previous research has
suggested a close relationship between sustainability education and transformative learning
frameworks where the core activity is inspiring change that solves complex problems, like those
linked to the SDG (Noy et al., 2017). In order to tackle these complex problems, a combination
of skills and competences are needed (Lans et al., 2014); thus, a whole set of literature within
sustainability education focuses on competence development. Lambrechts et al. (2013) refers
to competence as how a person mobilizes cognitive and non-cognitive resources in a given

situation. The literature suggests key competences for sustainability, including interpersonal
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competences including responsibility, emotional intelligence, and personal and interpersonal
involvement. Competences to understand complexity and anticipate change, system-orientation
or system-thinking, future orientation or foresight thinking, action skills, strategic mentality,
and interdisciplinarity are also discussed (Lambrechts et al., 2013; Lans et al., 2014; Wiek et

al., 2011).

The definition of sustainable development, this being “development that meets the needs of the
present without compromising the ability of future generations to meet their own needs”
(WCED, 1987), introduces dynamic features since needs will change along with the future
shifts society will face. This dynamic aspect implies that sustainability is entwined with
concepts such as entrepreneurship (Bossle et al., 2016). Extant research increasingly highlights
the role of entrepreneurs in identifying market externalities and exploiting business
opportunities (Demirel et al., 2017). In particular, personal competences and previous
knowledge about the nature of problems enable entrepreneurs to identify solutions with market
potential (Shane, 2000). Entrepreneurs are thus seen as key actors in the process of achieving
the SDGs by creating value and new business while tackling pressing problems like global
warming, poverty, biodiversity loss and pollution (Shepherd and Patzelt, 2017). A growing
research stream analyzes the role of sustainability-oriented entrepreneurs crafting solutions to
problems that overlap with the SDGs (Dean and McMullen, 2007; Gibbs, 2006; Pacheco et al.,
2010; Shepherd and Patzelt, 2011). Despite this potential, entrepreneurial mindsets to craft
solutions to complex societal problems seem to be a missing competence in sustainability

education.

Wyness et al. (2015) indicates a lack of integration between higher education programs in
sustainability and those in entrepreneurship education. Some efforts at higher education
institutions have been reported in the literature as examples of how to integrate sustainability

courses into business programs (Lans et al., 2014; Lourengo et al., 2013; Wyness et al., 2015).
3
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These studies have focused on many different issues, including competences (Lans et al., 2014;
Mindt and Rieckmann, 2017), level of integration and fit between both program contents
(Wyness et al., 2015) or the content of sustainability in the education entrepreneurs (Lourenco
etal., 2013). Research gaps remain in finding appropriate pedagogical approaches to combining
sustainability and entrepreneurship in university programs, but pilot studies indicate there is
potential for adding elements of sustainability education that can enhance entrepreneurs’
potential to identify “green” opportunities (Lourenco et al., 2013). This paper replies to calls
from previous work that call for a better understanding and further theorizing on how to
integrate sustainability and entrepreneurship education (Lans et al., 2014; Mindt and
Rieckmann, 2017; Wyness et al., 2015). In contrast to previous efforts, we propose a
methodological approach that relies on a comprehensively developed teaching framework,

which not only includes competences but also teaching-learning approaches and content.

This paper fills the literature gap by addressing the question: How can entrepreneurial

competences be taught in sustainability education programs in higher education?

To answer this question, this article uses a bibliometric approach that allows researchers to a)
identify emerging scientific communities in a domain, enabling them to infer the differences
between the conceptual bases of “entrepreneurship education” and “sustainability education”,
and b) model the main topics in both fields to discuss the key discourses in each field. The
framework is thus based on a combination of the delineation of scientific communities and the
mapping of dominant topics. This research has theoretical implications. We contribute to the
sustainability education literature by providing a teaching framework that goes beyond listing
competences or teaching-learning approaches; instead, we integrate both entrepreneurship and

sustainability by using themes and increasing collaboration with external parties.

The results also offer practical implications. The framework includes key concepts that should

be considered when developing courses blending sustainability and entrepreneurship outcomes.
4
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The paper is organized as follows: In the following section, the authors present a literature
review of previous research on the intersections between entrepreneurship and sustainability
education. The third section presents the materials and methods. The fourth section summarizes
the findings. The fifth section discusses the results considering previous systematic reviews and

methodologies. The sixth section gives the conclusion and suggestions for further research.

2 The crossroads of entrepreneurship and sustainability education: State of the

art

An emerging perspective within the literature considers entrepreneurial action as a mechanism
for tackling sustainability challenges. Shepherd and Petzelt (2017) theorize that entrepreneurial
action is a process which requires two important inputs: prior knowledge and motivation. Prior
knowledge includes knowledge about the natural environment as well as entrepreneurship,
while motivation includes altruism or prosocial-motivation. This combination allows
individuals to notice the threats for the natural or communal environment, hence transforming
the person-opportunity belief into entrepreneurial action and resulting in a two-sided outcome
— sustainability (nature preservation and community preservation, among other benefits) and

development (financial or non-financial gains for the person or others).

In the context of entrepreneurship, changes are foreseen in five entities of the value chain:
creation of new products or services, discovery of new geographical markets, discovery of new
materials of production, improvements of methods of production and organizational changes
(Schumpeter, 2003). When these changes are about addressing externalities in the industrial
production, consumption or disposal processes, they generate business opportunities for new
entrants or established firms (Dean and McMullen, 2007). We define entrepreneurial

opportunities according to Shane (2000, p. 451): “Those situations in which new goods,
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services, raw materials and organizing methods can be introduced and sold at greater than their

cost of production”.

Sustainable development dimensions (social, economic and environmental) can offer major
competitive advantages to firms. Therefore, a firm must demonstrate that along with being
profitable, it is also able to increase its social quality and improve the environment (Criado-
Gomis et al., 2018; Jolink and Niesten, 2015). Conventional entrepreneurs’ main interest is the
enterprise’s economical accountability by ensuring the firm generates enough income to grow.
The kind of entrepreneurship related to the “social” strand creates businesses with a goal of
improving the social wellbeing of a given society (Zahra et al., 2009). Environmental
entrepreneurship exploits market imperfections and related opportunities; examples of this
include nature-oriented enterprises (e.g. tourism), environmental technology, environmental
management services and environmental products (Linnanen, 2002). “Ecopreneurs” combine
the environmental and the economic aspects of sustainability. Pastakia (1998) defines them as
entrepreneurs that introduce eco-friendly products or services into markets. Isaak (2002)
highlights this focus on a product or service’s environmental aspects by considering a “green-
green” behaviour as the ecopreneurs’ marking condition. Environmental protection should be
embedded in their products and in the production chain. Conversely, Schaltegger (2002)
evaluates ecopreneurs as those organizations or individuals that start a business for the mass
market, but with environmental performance goals as a core part of the business. Finally,
“sustainability” entrepreneurs integrate the three dimensions of sustainable development into
their process of creating a company (Young and Tilley, 2006). Tilley and Young (2009),
therefore argue that “sustainable” entrepreneurship goes further than *“environmental” or
“social” entrepreneurship in that it includes a broader and more comprehensive range of

sustainable development dimensions.
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2.1 Conceptualizing sustainability and entrepreneurship education

A governance perspective also helps to understand the increasing role of higher education
institutions as key actors in governance, and therefore key players in sustainability (Lehmann
et al., 2010). Universities have endorsed and institutionalized sustainability through a whole set
of charters— nationally, internationally and sectorally (Filho et al., 2018). As result, higher
education programs across the world have discovered multiple ways of integrating
sustainability into higher education, ranging from specialized courses, extension programs,
research and community-driven initiatives. In all of these programs, the goal is to influence
students and other societal stakeholders to make a change towards sustainable development
(Wals, 2014). As result, there is a plethora of initiatives seeking outcomes related to
environmental sustainability as well as many conceptions about how graduates should
understand about sustainability issues, learn the skills to act sustainably, and gain the personal
and emotional attributes required to do so (Shephard, 2008). Summing-up, the adoption of the
sustainability concept in higher education is still perceived in terms of the roles of universities,
but is also framed in terms of how the university’s operations include environmental impact
and sustainability-performance communication. In the business sector, sustainability is adapted
slightly differently. Overall, a larger emphasis is placed on operationalizing sustainability into
goals and targets that can be accounted for. Environmental management systems and other
accounting approaches are practices arising from the business sector and it is believe that

universities can learn from these tactics (Lozano, 2006).

Sustainability education can be seen as a radical, innovative idea (Lourenco et al., 2013). This
radical, innovative idea must be increasingly adopted by universities through sustainable
development principles in day-to-day activities (Lourenco et al., 2013), which is not easily
implemented in universities and their traditionally Newtonian and Cartesian educational

programs linked to reductionist training (Lozano et al., 2013). Hence, integrating sustainability
;
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education may imply a two-sided paradigm shift. On the one hand, sustainabilty education aims
to integrate sustainability transversally across educational programs (Wyness et al., 2015).
Meanwhile, on the other hand, it aims to foster a particular type of education based on values
and ethics (Lambrechts et al., 2013). Sustainability education relies on effective learning —
hitherto related to values, attitudes, and behaviors — and hence is less about the cognitive

learning of knowledge and its application (Shephard, 2008).

In order to train students to gain competences in sustainability, some researchers have
connected competences with certain teaching methodologies. A common characteristic of these
pedagogies is their multidisciplinary integration, problem-based approaches, and integrated
active learning. Wiek et al. (2011) provide a comprehensive mapping of competences, but do
not list pedagogical approaches to teach these competences. Instead, the focus is on
methodologies linked to each of the competences. A commonality between all of the different
methodologies is that they are multidisciplinary. Wals (2014) assessed teaching practices in
sustainability education around the world. He identified multi-stakeholder-oriented pedagogy
but also a number of programs that integrate "new forms of learning” such as problem-based
learning, value-based learning, experiential learning, and social learning. Shephard (2008)
expanded on this concept by proposing approaches that promote affective learning, including
teaching-learning activities such as discussions, open debates, peer involvement, role-playing,

problem-based learning, and simulation games.

In the entrepreneurship literature the concepts lack definition, especially in entrepreneurship
education and enterprise education (Mwasalwiba, 2010). Entrepreneurship education is more
narrow, referring to business startups, while enterprise education is concerned with a broader
set of skills in business relations. Jones and Iredale (2010) consider the main difference to be
the foci. Entrepreneurship education’s primary focus is how to start and maintain a business,

including launching a new venture, and growing and managing a business over time; the
8
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primary subject is self-employment. Enterprise education has a broader scope that goes beyond
opening a new business to include effective aspects linked to the functioning of market relations
and attitudes as enterprising individuals. It relies on active-learning approaches to close the gap
between enterprise, university, and a wide range of actors (Jones and Iredale, 2010). In this
paper, we generally use entrepreneurship education as an umbrella term while acknowledging

the concept of “enterprise education” in our review.

There is no single accepted teaching-learning approach to entrepreneurship education although
some researchers have tried to develop a unifying framework. Fayolle (2013) acknowledges
that the field lacks a common framework reflecting the key philosophical and didactical
dimensions of entrepreneurship education. A direct consequence of this lack of ontological and
epistemological positions in the field is that most of the entrepreneurship education literature
focuses on competences and pedagogical approaches to teaching entrepreneurship.
Entrepreneurship education relies on a variety of pedagogical approaches. Based on research in
this area, the adoption of a given pedagogical approach has been idiosyncratic. However, the
approach used can be traced to how entrepreneurship is understood. Neck and Green (2011)
classify pedagogy into three groups. One approach is planning and prediction, whereby the
focus is on teaching entrepreneurship as a process with an entry and an exit at the extremes of
enterprise development. Pedagogical components include developing business plans and using
case studies. The second approach is the “entrepreneur world”, which is influenced by
traditional teaching, lectures, and a more passive pedagogical approach; the focus is on the
personality traits of great entrepreneurs. Finally, the third approach starts from the
understanding that entrepreneurship is non-predictable and it adopts pedagogy that are team-
based and give students the opportunity to practice exploring opportunities (Neck and Greene,
2011). In general, there is increasing interest in pedagogy that goes beyond the “entrepreneur
world” approach to entrepreneurship. A number of institutions are adopting pedagogy that

9
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include group and action-based learning. In these cases, groups take responsibility for a small
business over a business lifecycle that runs throughout the duration of the course. Thus, students
apply a "real-world" approach to the business (i.e. attending meetings, selling stock) while

teachers and businesspeople act as mentors (Oosterbeek et al., 2010).
2.2 Commonalities between sustainability and entrepreneurship education

The literature acknowledges a similar importance in understanding which competences
education should develop in both fields (Morris et al., 2013). While competences such as
interpersonal collaboration or complex problem-solving are commonly mentioned in the
literature, few studies analyze cases where these are combined in a course or study program.
To tackle this gap, Mindt and Rieckmann (2017) define a relationship between sustainability
and entrepreneurship education by highlighting the role entrepreneurs play in developing
solutions (products/services) that contribute to sustainable development. Competences for
sustainability-driven entrepreneurship differ from general entrepreneurs in areas such as

system-thinking competences, complex problem-solving, and interdisciplinarity.

The literature emphasizes complexity-understanding and problem-solving pedagogy in both
fields. Sustainability solutions call for an education that grasps complexity rather than being
reductionist (Lozano et al., 2013). In the sustainability education literature, entrepreneurship
skills are neither explicitly mentioned in the competence framework, nor as part of the concepts
in the five competences (Wiek et al., 2011). However, it is acknowledged in previous research
that a "change-agent” framework is required to alter the status-quo. In the literature,
characteristics such as challenging the status-quo or solving sustainability problems are often

portrayed in entrepreneurs (Wiek et al., 2011).

This indicates that a possible relationship between sustainability and entrepreneurship

education is where the sustainability competences can be developed at the individual level.

10
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While problem-solving competences help illuminate complexity, they also facilitate the skills
to work with others and analyze future implications. Entrepreneurial competences can also be
taught through action-based pedagogies, such as creating a business as part of a course
(Oosterbeek et al., 2010). Thus, the task of managing a business beyond its inception echoes

the approaches in problem-based sustainability education.

A second common competence found in entrepreneurship and sustainability education is the
development of interdisciplinarity and interpersonal collaboration skills. In the literature, this
is often portrayed as real-world learning and active learning in collaboration with stakeholders.
In both fields, this calls for pedagogies that take the students out of the classroom and give them
more involvement in the learning process than is common in traditional passive teaching
methods. Thus, in this type of environment, students have a larger share of decision-making in
their learning process and can apply the learning in real-world settings (Jones and Iredale,
2010). Neck and Greene (2011) call for a methodological approach in the teaching of
entrepreneurship that has many similarities to sustainability education. First, their approach
requires going beyond passive learning and lectures and embraces current real-life challenges,
especially including hands-on practice. In addition, their approach relies on a portfolio of
techniques to practice entrepreneurship, similar to the practical components in sustainability
education. The pedagogical approach suggested by Neck and Greene (2011) also shares

similarities with sustainability education, involving simulations, observation, and practice.

2.3 Integrating entrepreneurship and sustainability education: An overview of previous

efforts

The limited research connecting the fields of sustainability and entrepreneurship education
highlights important aspects, such as how to develop educational programs linking
sustainability goals with entrepreneurship education. Lourenco et al. (2013) advocate

pedagogical approaches that provide easily learned conceptual bases while stimulating tangible
11
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benefits to potential entrepreneurs. Nonetheless, they do not include a comprehensive teaching-
learning framework for sustainable entrepreneurship teaching. Mindt and Rieckmann’s (2017)
review presents the state of the art of the fields of entrepreneurship education and sustainability
education, but it does not present a competence teaching framework either. Similarly, Lans et
al. (2014) made the first effort to theorize a (pedagogical) framework for linking sustainability
and entrepreneurship education, but did not outline how to operationalize it. Their
methodological approach — through a survey with students and teachers — unveils the
commonalities between both fields; however, it does not produce a comprehensive teaching
framework as it lacks definition of the audience, external collaborations, didactics, and

assessment methods.

Teacher’s own interest greatly influence the degree of integration of sustainability and
entrepreneurship in programs. Results from a survey among entrepreneurship teachers in higher
education highlight four archetypes for integrating sustainability into entrepreneurship training
(Wyness et al., 2015). Lans et al. (2014) propose a competence framework aimed at nurturing
the education of entrepreneurs to develop sustainable solutions. Competences to teach such
programs comprise the centrality of complex problems, the importance of novelty and
creativity, the importance of self-involvement, the combination of exploration and exploitation,

and the importance of engagement with others.
2.4  Contingencies in the integration of sustainability and entrepreneurship education

Extant research highlights a number of contingencies between sustainability and
entrepreneurship education, which also indicates some difficulties in developing curricula with

shared goals.

The first difficulty emerges from clashing values. Recent theorizing on entrepreneurship

education stresses the need to deviate from the idea of entrepreneurs being educated to be

12
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hedonistic and individualistic and pursuing profit generation while disdaining other goals
(Sheperd and Patzelt, 2017). This traditional idea linked to entrepreneurship education contrasts
with the conceptions within sustainability education, which is often prone to societal

contribution (Wyness et al., 2015).

Tensions also emerge as result of the lack of triple bottom line goals when developing
competencies for sustainable entrepreneurship. Sustainability, however, encompasses triple
bottom line objectives (Adams et al., 2004; Henriques, 2004). Many programs include social
entrepreneurship courses as an alternative to sustainability; in fact, some instructors consider
social entrepreneurship sufficient for addressing sustainability learning objectives (Wyness et
al., 2015). Research also agrees that sustainability learning objectives are considered as add-
ons or extra courses rather than integrating them as a cross-cutting issue incorporated into all
courses within a program (Jose, 2016; Wyness et al., 2015). In parallel, faculty members face
a lack of motivation to integrate sustainability in their “own” courses because this is not
commonly accepted in most curricular designs — at least in some developing countries — thus
hampering their potential to earn tenure and promotions (Jose, 2016). In addition, sustainability-
related content seems to be introduced to study programs as a requirement rather than a

conviction or real interest, especially in business schools (Jose, 2016).

Overall, the dominant discourse in the literature is that sustainability aspects are integrated
within the practices and pedagogical approaches in teaching entrepreneurship, which results in
the field of entrepreneurship education becoming dominant in terms of content, basic
competencies and didactics. In these courses, the focus on sustainability is limited to narrow,
usually short-term-oriented solutions. As argued by Mindt and Rieckmann (2017), teaching-
learning approaches and methods from education for sustainable development and education
for entrepreneurship must be equally combined to develop unique educational programs that

enhance a real sustainability-oriented education in higher education.
13
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Based on the extant literature, Figure 1 summarizes the commonalities and difficulties between
sustainability and entrepreneurship education. Sustainability complements entrepreneurship
education following the idea that discovering, creating or exploiting opportunities lay in the
need to address problems in the realms of society, environment and economy (Wyness et al.,
2015). This is further stressed by Lans et al. (2014) who propose the most important purpose of
sustainability elements within entrepreneurship education is to provide managers with new
lenses to view new ventures or existing firms and to assess business opportunities at the
intersections of responding to environmental and societal needs. Therein, preparing these lenses
is not an automatic process but requires a systematic development of skills and competencies,
which are acquired through training. The purpose of theorizing how to better train students in

practice is the focus of this research.

[Insert Figure 1 about here]

3 Materials and method

Bibliometric methods are increasingly used in many scientific domains for analyzing emerging
trends in the literature (Chen et al., 2002; Herrera-Viedma et al., 2016; Nobre and Tavares,
2017). Contrary to other methods such as systematic literature review methods, bibliometric
methods seek to qualitatively and quantitatively assess the convergences between research
communities to identify new ones and gaps in current knowledge (Chen et al., 2010). This
research design (Figure 2) adapts and slightly modifies the multiple-perspective document co-
citation analysis (DCA) proposed by Chen et al. (2010). The research design is framed in three
phases: data collection, “automated” content analysis methods, and conceptualization based on

a “human” content analysis of the previous step.

[Insert Figure 2 about here]
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3.1 Data collection

The researchers relied on bibliometric data from Web-of-Science (WoS) following the same
logic as previous research (Garcia-Lillo et al., 2017; Wang et al., 2017). WoS provides some
advantages as it is considered a repository of high-quality research, and the data export feature
fits well with the bibliometric software CiteSpace, which was used for the DCA analysis (Chen
and Song, 2017). In addition, WoS text data is the main input for the text analysis module of
CiteSpace (Chen, 2016). A key issue in bibliometric research is identifying the key terms to be
used to collect the documents in the database. The authors carried out an initial screening of
previous reviews of sustainability and entrepreneurship education with the broad search
combination “Sust* education” OR “Entr* education” OR “Enterprise education”. This broad
search resulted in 13 review papers; however, only 5 presented a list of search terms in their
methods section (Aikens et al., 2016; Gangi, 2017; Kamovich and Foss, 2017; Mindt and
Rieckmann, 2017; Pittaway and Cope, 2007). Based on the terms of this list, the authors created
a final list of key terms that could capture all possible extant research in both areas of

sustainability education and entrepreneurship education (Table 1).

[Insert Table 1 about here]

After including the key terms listed in Table 1 in a Boolean search, the authors refined the
outputs to include the following criteria: Only peer-reviewed papers in the English language;
articles and reviews; included in SCI-Expanded, SSCI, and ESCI. Furthermore, the selected
papers were published between 2000-2017. The final sample comprised 986 focal articles,

which were used in the further steps of co-citation analysis and topic modeling.
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Entrepreneurship education has journals focused on small business research (International
Journal of Entrepreneurial Behaviour & Research; Journal of Small Business Management;
Journal of Business Venturing) and management research (Academy of Management Learning
& Education). The literature on sustainability education has predominantly been published in
outlets that have an interdisciplinary focus (Journal of Cleaner Production) or have a clear

focus on sustainability education (Environmental Education Research).

3.2 Analytical method

Subsequently, after having removed redundant or incomplete bibliographic references, the
second step in the research design was an automated content analysis. Document co-citation

(DCA) and topic modeling were the most reliable methods.

3.2.1 Document co-citation

Co-citation methodologies help cluster publications based on similarities, with the ultimate aim
of finding emerging patterns (Chen, 2004). With the advent of information technologies, co-
citation studies are being progressively used in fields such as entrepreneurship (Kakouris and
Georgiadis, 2016), education (Tang et al., 2016), and sustainability (Franceschini et al., 2016).
Different approaches to co-citation are possible, like author co-citation (ACA) or document co-
citation analysis (DCA) (Chen et al., 2010). DCA relies on the premise that research papers
address a closely related issue if they share certain references between them. This stems from
Small’s (1978) argument that citations represent a symbolic meaning of a given concept, ideas

or methodologies linked to the particular cited document (Small, 1978).

DCA therein provides the possibility of understanding the underlying relationships among

documents (Leydesdorff, 2005). A method developed by Chen et al. (2010) expands the
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conventional DCA analysis of clustering documents by generating a network of co-citing
documents. These co-citing clusters are subsequently “tagged” with text information from the
titles and abstracts to generate a textual summary of each of the clusters, making the data easier
to analyze. This method, facilitated by the CiteSpace software, has become relatively common

in bibliometrics-inspired research papers (Qian, 2014).

The bibliometric data of the 986 focal documents were imported from WoS in the form of a
text file. This included conventional data, such as author, publication, year and title, as well as
the references included in each article. This DCA data then produces a network diagram that
indicates the most commonly cited publications and establishes the thematic boundaries within
the main clusters in a given field (Chen and Song, 2017). The co-citation was complemented
with citation bursts (Kleinberg, 2003), a method that helps to identify an article with an
especially frequent number of citations within a timeframe. This tool is considered an
appropriate indicator of the attention paid to an article by the scientific community. It addresses
a drawback of solely counting the number of citations — which tend to be accumulative over the
years — but provides little knowledge on whether these publications are still relevant to the

scientific community (Chen and Song, 2017).

3.2.2 Topic modeling based on LLR measurement

The DCA analysis was complemented by a text analysis based on a co-word analysis (Kakouris
and Georgiadis, 2016). Co-word analysis relies on automated content analysis software
(Neuendorf, 2017). CiteSpace 5.0 incorporates a text analysis module that identifies the most
frequent tags based on the provided abstracts (Chen, 2016). The purpose of topic modeling is
to identify complementarities and differences on how concepts are being addressed in both

“entrepreneurship education” and “sustainability education”.
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Following DCA clustering, each cluster is assigned one of three different tags: LSI (latent
semantic index), LLR (log-likelihood ratio) and MI (mutual information) based on unstructured
text from titles, abstracts, or keywords (Chen and Song, 2017). LSI represents a general
summary of the concepts surrounding each DCA cluster, LLR provides a more concrete
description of the topics within the cluster, and MI represents the shared information among
clusters (Chen and Song, 2017). LLR is therefore used to model the topics within each cluster
as well as the overall field (Chen et al., 2010). LLR is calculated following equation (1)
(Dunning, 1993), where A represents the likelihood ratio, p represents a probability, and m

represents a transmitted message of information.

—2logA = 2(log L(p1, my,ny) + logL(p;, my,ny) — logL(p, my,ny) — logL(p,my,ny)) (1)

Appendix A provides a link to the comprehensive data table, which includes the automated
topic modeling for entrepreneurship education. Appendix B links to the table summarizing the

topic modeling for sustainability education.

3.3 Output analysis and conceptualization

The primary output of the automated content analysis is two large lists of key topics
(Appendixes A and B). This data is the main input for the subsequent “human’ content analysis

process, which is the basis for conceptualizing “entrepreneurial-oriented sustainability
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education” (Neuendorf, 2017). The researchers adapted Neuendorf’s (2017) “human” content

analysis procedure by using a two-step approach (Figure 3).

[Insert Figure 3 about here]

First, the topic modeling lists were generated by the software CiteSpace (Appendixes A and B),
which generates the topics based on the abstracts and title information. These topics are grouped
according to the co-citation clusters, and, therefore, some of them are repeated across clusters.
A numeric value indicates the relative importance of the topic within the cluster. To identify
the overall importance of the topics across clusters, the clusters were merged into a single list.
The topics were subsequently listed alphabetically and irrelevant topics were highlighted, e.g.
discourse, discourse analysis or impact, as these have no relation to pedagogy or educational

approaches. Repeated topics were also eliminated.

The first organization of topics led to 204 unique topics for entrepreneurship education and 225
for sustainability education. These figures resulted from combining the topics of each cluster

for entrepreneurship and sustainability education, respectively.

The second and last step involved grouping the topics into categories. These topics were
subsequently coded according to categories indicating the particularities of entrepreneurship
and sustainability education (Mindt and Rieckmann, 2017): i) educational focus, ii) paper type,
iii) scope of the described teaching and learning, iv) teaching-learning approaches, V)
interdisciplinarity, vi) cooperation formats, vii) type of learning outcomes, viii) competence
frameworks referred to by authors, and ix) theme in relation to entrepreneurship. In addition,
the emerging coding resulted in categories, including geographical focus, research method,

individual entrepreneurs, and other issues.
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Following this grouping, complementarities between both frameworks were identified. This
enabled both a mapping of how the different topics fit within the categories and a start to the

conceptualization, in an inductive way, of “entrepreneurial-oriented sustainability education”.

Therefore, the topics included in the framework were the result of the following process: i) the
numeric value produced by CiteSpace and ii) the category it belonged to. As part of the
conceptualization process, the definitions of the topics were identified according to the

publications that mentioned them.

4 Results

The topic modeling summarizes the research domains of sustainability and entrepreneurship
education into three areas: educational focus, teaching-learning approaches, and cooperation
with external partners. In addition, many topics were not linked to the knowledge domains
above but fit into the main themes in relation to the disciplinary domains of sustainability or

entrepreneurship education so they are included as the category “themes”
4.1 Educational focus perspective

In terms of educational focus, the results indicate differences between sustainability and
entrepreneurship education. However, the content analysis indicates commonalities in
institutions, target audiences and domain of education as the topics most often mentioned in

both fields (Figure 4).

[Insert Figure 4 about here]

20



459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

In terms of institutions, university and industry are common to both educations. Regarding
universities, most papers acknowledge higher education institutions as the academic origin of
sustainability and entrepreneurship education programs at all levels. Extant research considers
industry to provide practice-oriented complementarities to existing study programs in
sustainability education, such as interior design studies in Turkey (Afacan, 2014) and
engineering in Sweden (Hanning et al., 2012). Collaboration experiences with industry take
place in university-business settings. Universities expect this collaboration to enhance the
competences and practical skills that cannot solely be taught in the classroom (Nakagawa et al.,

2017).

Two topics related to the target audience show commonalities between entrepreneurship and
sustainability education. Research featuring “engineering students” often highlights the need to
integrate new competences in engineering education besides the hard sciences and technical
competence, such as entrepreneurship (Maresch et al., 2016). A similar method is followed in
sustainability issues training, this method analyzes how to teach environmental gate-keeping
concepts to undergraduate engineering students or manifest skepticism towards climate issues
(Shealy et al., 2017). Sustainability education is often taught following problem-oriented
learning, with students working in groups to solve an engineering challenge linked to an
environmental issue (Guerra, 2017). Another topic is “teacher training” programs. These are a
common target audience at the undergraduate and graduate level in different European countries
(Spain, Romania, Serbia, Sweden, and Finland). Within entrepreneurship education, research
discusses the role of practical experiences in entrepreneurship learning, e.g. through incubators
or practice enterprises, in teacher training programs (Seikkula-Leino, 2011). Regarding
sustainability education, the discussion seems to be focused on whether training teachers has

positive outcomes on the general awareness of sustainability (Andersson et al., 2013).
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Concerning the domain of education, commonalities were found to be life-long learning and
non-formal education. “Lifelong learning” is connected to entrepreneurship education after
formalized education, often through university-business collaboration that relies on problem-
based learning (Rossano et al., 2016). Similarly, lifelong learning is set to be key to achieve
competences in sustainability vis-a-vis the formalized higher education loop. NGOs are key-
players in this regard, e.g. through practical work and action research in close collaboration
with universities (Haigh, 2006). The second commonality, “non-formal education”, in the
context of entrepreneurship education relies on experiential-based learning complementing
university courses. For example, experiences in Croatia increase students' self-efficacy and thus
the likelihood of starting their own business after the program (Sedlan-Konig, 2016). In
sustainability education, NGOs are key players in developing sustainability competence
through non-formalized learning, particularly for people without formal sustainability training

backgrounds (Haigh, 2006).
4.2 Teaching-learning approaches in entrepreneurship and sustainability education

The review indicated two broad categories of teaching-learning approaches, which we group as
“active learning” and “real-world” (Figure 5). Commonalities in active learning approaches are
grouped into nine active learning approaches. In entrepreneurship education, “affective
learning” is framed into courses that integrate experiential learning. Students participating in
such courses show higher levels of self-efficacy and a higher probability of becoming
entrepreneurs in the future (Loi and Di Guardo, 2015). In sustainability education, affective
learning is used by combining physical learning and interaction spaces, such as "eco-gardens"
(Cheang et al., 2017) or gaming simulations linked with issues such as waste to create
consciousness about sustainability (Yeung et al., 2017). “Blended learning” is used in
entrepreneurship education through a combination of classroom and on-the-job workplace

learning (Maritz et al., 2010). In sustainability education, blended learning is used in
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combination with other methods, including technology, remote locations, and praxis work.
Praxis work combines students on campus with online students and allow them to interact
(Tomas et al., 2015). In an entrepreneurship context, “reflective learning” is defined as when
entrepreneurs consider incidents shaping their business but are not on thick about them.
Reflective learning and learning through experience are complementary to each other (Pittaway
and Thorpe, 2012). In sustainability education, “reflective learning” is integrated in the
development of a course that combines high-impact educational practices and community-
based learning. Reflection is used at the final stage, when students present their results to a host
company and are told to "sell" the idea (O’Brien and Sarkis, 2014). “Interdisciplinary learning”
is used in both entrepreneurship and sustainability education. One approach at the graduate
level is combining active-learning pedagogy. Hill and Kuhns (1994) describe an
entrepreneurship class where interdisciplinary groups investigated technology transfer issues
using the NASA as the case organization. Likewise, Noy et al. (2017) integrate
interdisciplinarity skills into sustainability teaching. Similarly, interdisciplinarity is achieved
through project-based, problem-based learning, where engineering students work on specific

cases — for example the design of water infrastructure in a building (Apul and Philpott, 2011).

[Insert Figure 5 about here]

The term “holistic” is used in entrepreneurship education, teacher education, and pharmacy in
Ireland and the UK (Danaher and Slattery, 2015; Refai et al., 2015). In the context of an
entrepreneurship course, holistic was used to imply a two-step approach in entrepreneurship
teaching: First, introducing the basics of a business start-up and second, integrating attitudinal

aspects (Danaher and Slattery, 2015). In sustainability education, holistic is used to articulate
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sustainability across different disciplines, infusing concepts such as triple bottom line, science
literacy, sense of place, emphatic reason-making, and interdisciplinary collaboration. From a
pedagogical point of view, holistic goals are articulated through placement work (Armstrong et

al., 2016).

Different experiences rely on “project-based learning” although it is more popular in the
teaching of sustainability. These experiences take place at the undergraduate and graduate level,
usually through project-based learning as one element in a course (Okudan and Rzasa, 2006).
One benefit of project-based learning is that it works as an arena for exchange and development
for both students and faculty members (Okudan and Rzasa, 2006). Closely related to this
methodology is “problem-based learning” (PBL), which is sometimes used in combination with
projects (Brundiers et al., 2013). We identified experiences from Denmark, the UK, and
Germany in areas of business and engineering at both the undergraduate and graduate level. In
entrepreneurship education, Rossano et al. (2016) used PBL in entrepreneurship education in
the framework of university business collaboration (UBC). This approach was characterized by
four elements: 1) a student-centered approach, 2) authenticity, whereby the problems emerge
from the business owner, 3) lecturer as facilitator, and 4) real-life business problems put forth
by the private partners from the UBC consortium. Sustainability capabilities have also been
taught through PBL, and research highlights the similarities between PBL and sustainability

education (Guerra, 2017).

In entrepreneurship education, “experiential learning” is used as a participatory approach,
where learners are immersed in a particular environment (Bell and Bell, 2016). Bell and Bell
(2016) apply experiential learning through a mentored initiative in which student groups receive
support from professional consultant mentoring, using a competition to win business start-up

funding. In sustainability education, experiential learning is used when students apply their
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knowledge on cleaner production and, in close collaboration with the companies, they identify

opportunities for cleaner production (McPherson et al., 2016).

We identified a second category of teaching-learning approaches, which we group under “real
world” (Figure 5). Commonalities between sustainability and entrepreneurship education
include the terms such as “extracurricular” and “real-world learning opportunities”.
Extracurricular activities highlight different types of initiatives not included in formal subject-
teaching. The literature provides experiences from the UK, at both the graduate and
undergraduate level. Preedy and Jones (2015) highlight extracurricular activities in
entrepreneurship education, such as networking events, business advice sessions, and
workshops. These opportunities have been shown to result in student-led enterprises. In

sustainability education, a similar approach has been followed (Lipscombe, 2008).

“Real-world learning opportunities” can take multiple forms, including project and problem-
based learning, service learning, and internships. Students are exposed to challenges in real-
world settings, such as communities, businesses, and governments (Brundiers et al., 2010).
Real-world settings are inspired by principles of action learning, experiential learning, critical
reflection, and reflectivity. Overall, these approaches support the idea that knowledge is

gathered through sense-making rather than content (Jennings et al., 2015).

4.3 How to cooperate in teaching and learning with external partners

The literature in both scientific communities also points out similarities when it comes to the
importance given to collaboration with external partners (Figure 6). We identified
commonalities in terms of actors and practices, which can offer a point of departure for course

development in the domain of entrepreneurial-oriented sustainability education.
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[Insert Figure 6 about here]

The discussion on “stakeholders” was found in 64 articles in our sample (Figure 7).
Commonalities are universities, students, business, and community. In the context of
entrepreneurship education, universities increasingly rely in external stakeholders for links to
innovation, technology commercialization, and support for their own incubation activities
(Amadi-Echendu et al., 2016). External stakeholders offer many learning opportunities as seen
through the real-world pedagogical approaches discussed above; thus, close collaboration with
stakeholders provides grounded applications for sustainability solutions and scenarios (Quist et

al., 2006).

[Insert Figure 7 about here]

The general term “community” can be used to mean many different things. First, a number of
articles refer to community in relation to actors involved in the knowledge production of a
university. Examples are “community of practice”, meant as a group of academics or
practitioners working towards similar themes and contents, such as sustainability (Pedersen et
al., 2017). “Academic community” refers to staff within the university but also researchers and
academics collaborating in other universities or cities within a particular area of research
(Nowak, 2016; Wyness et al., 2015). “Online community” in sustainability education (Habron
et al., 2012) or “learning community” in entrepreneurship education (Gordon et al., 2012) are

also commonly used terms.
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Community can also be seen from a stakeholder perspective. This is the case in
entrepreneurship education where several contributions connect educational programs and
action-based pedagogy with the “business community” (Toledano and Karanda, 2017); a
similar idea is “technological community”, which involves not only academic actors but also
businesses and other institutions working on topics related to technological innovation (Benn
and Rusinko, 2011). Thus, “community” discussions in the educational context often consider
how an enterprise will fit into a community setting (Gibb, 2002; Kwong et al., 2012). One
approach to achieving this paradigm change is through community engagement and the
pedagogical practice of service-based learning (Belitski and Heron, 2017; Wiltshier and

Edwards, 2014).

A significant part of sustainability education research discusses the role of universities as
providers of programs and views the community as an equal partner in co-creating these
programs (Brundiers et al., 2010) or as being involved in events that link outdoor learning with
community well-being (Fischer et al., 2015). Community engagement is also present within the
literature of sustainability education in various forms, such as service-based learning (Kobori,
2009) and action-research projects inspired by situated knowledge discussions (Singh, 2013).
Activism and mobilization for ecological causes is highlighted as one form of linking
communities with sustainability education programs (Hills, 2001). Similarly, discussions on
active community participation in natural resource management and preservation has been

present in the literature since the 1990s (Maddock, 1991).

We classified “capacity building” as the only common topic on practices to create these
relations between the universities and external actors. The capacity building is used as an
umbrella term for experiences in creating specialized curricula for different themes, such as
intrapreneurship (Hug and Gilbert, 2017), renewable energy, nature preservation (Al-Subaiee,

2016), and coastal management (Kawabe et al., 2009). Capacity building is primarily used in
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the context of international cooperation projects involving institutions rather than study

programs (Koehn et al., 2011).

4.4  Specific themes

We also identified thematic commonalities in three broad areas, which we have grouped
together  as innovation-design,  entrepreneurship ~ ecosystem  support,  and
corporate/organizational aspects (Figure 8). Innovation-design comprises three topics dealt
with in both fields: creativity, innovation, and technology. Within the context of sustainability,
“creativity” means mental processes that lead to concrete outcomes of value, depending on the
social context (Sandri, 2013). At the undergraduate level, researchers have concluded that
creativity is not a pre-condition for enhancing entrepreneurship skills among students. They
have found that incubators and pedagogies promoting creativity can, however, enhance
entrepreneurial skills (Camacho-Mifiano and del Campo, 2017). At the graduate level, Larso
and Saphiranti (Larso and Saphiranti, 2016) discuss an MBA program combining practice-
oriented learning, incubation and elective courses including design-thinking, art, design and

culture, and the contextual nature of creativity.

[Insert Figure 8 about here]

How innovation and technology are discussed in the literature also varies (Figure 9).
Innovation, for example, is often associated with discussions about pedagogical approaches to
teaching entrepreneurship or sustainability. Sengupta et al. (2017) discusses a project that
merged sustainability into educational programs dealing with manufacturing processes through

specialized sustainability modules. Both themes are also relevant to sustainability. Innovation
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is often embedded in engineering education even at the undergraduate level. Boks and Diehl
(2006) present the case of integrating sustainability into product design engineering courses. In
practice, this meant having students integrate aspects of entrepreneurship into designing and

developing a product that addressed a common problem.

[Insert Figure 9 about here]

Technology is also discussed in different contexts. Abou-Warda (2016) described an
undergraduate course that enhanced entrepreneurship competences in educators. In
sustainability discussions, another example at undergraduate level in New Zealand combined

technology teaching for engineers with active-learning approaches (Leal Filho et al., 2009).

Social entrepreneurship is often defined as a particular form of entrepreneurship that leads to
increased social inclusion, puts societal improvement before profits, and generates positive
social spill-overs (Ashour, 2016). Social entrepreneurship education is increasingly being
offered by organizations other than universities. At public policy schools, their programs
attempt to better understand the contextual conditions that social entrepreneurship is offered,
and business schools focus on understanding market aspects (Mirabella and Young, 2012).
Other experiences propose a pedagogical framework for the teaching of social entrepreneurship
where the key element is to enhance the students' ability to develop a social identity and self-

efficacy, so they relate as social entrepreneurs themselves (Smith and Woodworth, 2012).

Leadership in entrepreneurship and sustainability education is commonly introduced at the
undergraduate level. In one teacher education program, leadership is a required skill in
improving environmental sustainability and leading the societal change necessary for

improving many environmental conditions. The same teacher education program proposes a
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method to develop sustainability leadership skills through an approach involving design,

engineering and tangible elements (Jensen, 2016).

Corporate social responsibility (CSR) is often discussed in MBA programs. Stubbs and
Schapper (2011) described a three-part course. The first part, presents a sustainability challenge.
In the second part, students work in groups to develop a solution to the company challenge. In
the final part, students do a joint reflection about the case. Other research focuses on CSR and
a broader network of stakeholders since sustainability requires teaching approaches that
integrate a variety of stakeholders — not just industries or universities. In Australia, a number
of universities developed a course that departs from the concept of a technology community,
with the aim of integrating sustainability teaching into graduate education while enhancing the

scope of the relevant stakeholders involved in their programs (Benn and Rusinko, 2011).

5 Discussion

This research has addressed the need to make sustainability education more holistic and
grounded in the context of higher education institutions’ (HEI) diversity of study programs. We
have highlighted current discussions within entrepreneurship about its potential to contribute to
sustainable development, asking: How can entrepreneurial competences be taught in
sustainability education programs in higher education? Relying on bibliometric mapping of
key topics within the literature, this study has sought a novel way of designing programs in
higher education by combining sustainability and entrepreneurship goals. The results indicate
that despite the apparent divergences of the two fields, several commonalities appear in the
literature. Based on a content analysis of these commonalities, we propose a teaching

framework for entrepreneurial-oriented sustainability education (Figure 10).
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[Insert Figure 10 about here]

In terms of educational focus, sustainability education can integrate entrepreneurship through
industry and university collaboration, indicating the need for future programs to understand the
needs of industry in specific contexts. The results of this study indicate that common target
audiences for entrepreneurial-oriented sustainability education should diversify to other fields
besides engineering and teacher education. We assess this result considering the impact that
engineering has on the physical world and the degradation of the environment. Engineering
education has long experimented with integrating different approaches to sustainability
education (Guerra, 2017), and entrepreneurship skills are increasingly considered the soft skills
that engineers should learn (Da Silva et al., 2015). Similarly, many experiences around the
world highlight the need to train basic education teachers with pedagogical elements that help
them train new generations to understand increasingly complex sustainability problems while
also shaping their entrepreneurial mindsets. According to our review, this target audience is
often at the undergraduate level. However, our results suggest that there is room for other
domains of education in lifelong learning and non-formal educational settings, indicating a need
to go beyond the dichotomy of undergraduate/graduate programs and develop educational

programs for practitioners and other actors.

Active-learning educational approaches such as problem, project, experiential or blended
learning should provide students with better competences to tackle complex problems and
confront interactions between different subjects. While our review indicates that these active
learning approaches have been tested in many countries and disciplines, entrepreneurship and
sustainability learning objectives are always considered separately, without any real integration.
Contrary to previous research (Mindt and Rieckmann, 2017), we expanded our study beyond

teaching-learning approaches to emphasize how those approaches are interrelated to other
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pedagogical elements, such as the main themes described above and collaboration with external

actors.

It is important for study programs to identify relevant communities to underpin the active-
learning approaches with which to collaboratively develop a given educational program.
Community can imply multiple stakeholders: industries, associations, public institutions,
businesses, or NGOs. The practice of “capacity-building” can be misleading, as it is often
associated with international cooperation projects with a North-South perspective. While we
identified some publications with this focus, it can also refer to practices linked to the elements
of lifelong learning and non-formal education. Educational programs could, potentially, target
practitioners to improve their professional skills within entrepreneurship and sustainability. Our
framework also identified the common themes that educational programs within this
intersection should develop. While our review highlights a blending in the targeted levels
(undergraduate and graduate), some common themes as “social entrepreneurship”, describe
broad general programs that are context-specific . Thus, the entire context of where to develop
entrepreneurial-oriented educational programs must be reevaluated, as the range and types of

institutions offering programs has increased over time.

Competences are not explicitly discussed in the framework as these are extensively addressed
in both the entrepreneurship and sustainability education literature (Wiek et al., 2011). We,
therefore, refer to the framework of key competences established by Lans et al. (2014). The
teaching-learning approaches of the framework, integrating active learning and real-world
methodologies, are a good fit with the intended sustainability competences, such as systemic-
thinking competence, foresight competence, interdisciplinarity, and problem-solving
competences. Our findings suggest that entrepreneurship, hitherto not considered relevant,

should be considered an additional competence targeted by sustainability education.
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5.1 Tension points in the integration of both fields

There are some gaps in knowledge and practice that provide some potential tension points
concerning the different epistemological considerations of sustainability and entrepreneurship.
First is the lack of reference to teaching frameworks, to which this article contributes.
Entrepreneurship education as a field can benefit from a parallel research area (entrepreneurial
learning) that contributes to understanding the cognitive aspects behind becoming an
entrepreneur and how this is related to learning and reflection theories (Middleton and
Donnellon, 2014; Rae, 2012). In the literature on sustainability education, the focus seemed to
be on how to make sustainability as holistic as possible and not compartmentalized within

modules or units of learning.

The second area of tension could be assessment. While we identified some publications
referring explicitly to assessment, the theorizing in both fields seems to be connected to the
teaching-learning approach in practice and no articles focused exclusively on assessment.
Assessment is only marginally discussed in the literature. In addition, assessment was not one
of the commonalities in the discourses in both fields, indicating the marginal place this topic
holds in both fields. We suggest, therefore, designing courses with close connections between
the teaching-learning approach and carefully considering what type of assessment method will

be part of the course.
5.2 Theoretical and practical implications

This research contributes theoretically to the literature on sustainability education and the
growing attention within it on how to integrate entrepreneurship themes. Previous research
along this line has focused only on the effects of sustainability pedagogical elements within a
general entrepreneurship course (Lourenco et al., 2013), overlapping competences between

both fields (Lans et al., 2014), general appreciation of levels of integration from the teachers’
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perspectives (Wyness et al., 2015), and teaching-learning approaches (Mindt and Rieckmann,
2017). This research provides a more encompassing framework on how to integrate these
approaches from the perspective of course organization and structure. Inspired by Fayolle’s
(2013) generic teaching model for entrepreneurship education, we propose an integrative
framework reflecting the key philosophical and didactical dimensions of entrepreneurial-

oriented sustainability education.

A second theoretical contribution is to the management education literature and the discussions
on how to integrate sustainability topics. We propose going beyond a pedagogy where
sustainability is perceived as an add-on to already existing courses focused on other aspects of
business development (Jose, 2016; Wyness et al., 2015). Rather, our framework calls for a role
for sustainability when integrating it with business/entrepreneurship education. It calls for not
only suggesting its potential to facilitate the identification of sustainable/green opportunities
but also tackling “how” a combination of sustainability and entrepreneurship education aims to

achieve systemic-oriented, transdisciplinary, and more collective-oriented goals.

This paper also presents a practical implication in using the framework as a guide to better
integrate positive competencies from sustainability education into business education. This
framework includes taking into consideration diversity and transdisciplinary (Lans et al., 2014)
and competencies that would help students perceive the links and patterns across seemingly
unrelated issues (Wyness et al., 2015). It would also foster collective-societal achievements
compared to the individual drive or self-efficacy characteristics that are commonly linked to
entrepreneurship education (Lans et al., 2014). If the positive aspects of sustainability education
could be integrated into other competencies and the skill development characteristics of
entrepreneurship education, it would be possible to address common pitfalls of integrating
sustainability into business education, namely the lack of motivation from lecturers (Jose,

2016).
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In practice, we recommend applying the framework in a set of four main stages in a process
(Figure 11). The first stage is the definition of the educational focus. Courses can be offered
through formal education programs at universities, but industries with continuous education
programs can also benefit from the training. The target audience is often engineers or teachers,
but other professions or studies can also be relevant. At the second stage, the teaching and
learning approaches should be defined; in this way, it is possible to connect with the intended
learning objectives of sustainability and entrepreneurship, which develop practical
competencies as well as theoretical knowledge. In our proposed framework, both active
learning approaches and real-world-oriented learning are suggested. The third stage comprises
identifying the themes that connect entrepreneurship and sustainability education. Three core
themes can offer good connections: innovation-design, entrepreneurship and corporate/
organizational aspects. The fourth stage involves collaboration with external stakeholders and
the community to respond to their needs and to connect the themes and the teaching-learning

approaches (i.e. real-world learning) with the realities that need to be improved.

[Insert Figure 11 about here]

6 Conclusion

As entrepreneurship education gains momentum across higher education institutions
worldwide, it is crucial to critically consider the contribution of entrepreneurship education in
training the next generation of entrepreneurs who will create value for stakeholders and the
environment, not just shareholders (Bocken et al., 2016; Freeman et al., 2010). In addition,
discourses across the private and public spectrum seem to converge to provide new potential

roles for entrepreneurs, such as those developing solutions for the sustainable development
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goals or tackling market externalities. Research on how to combine these two honorable

objectives, incipient in the mainstream entrepreneurship education literature, is presented here.

Based on the findings of commonalities and the proposed framework, we define
“entrepreneurial-oriented sustainability education” as an education seeking to promote
sustainable development objectives across educational programs while implicitly addressing
complex community problems through the development of solutions which can change the
ways businesses and consumers relate with sustainability issues. This educational framework
is based on the use of active-learning pedagogy and involves close collaboration between
universities and external actors, enabling students and other learning actors to engage in real-

world problems in their learning process.

From the results, we can highlight some important issues that must be addressed to move
towards achieving an “entrepreneurial-oriented sustainability education”. For increasing and
qualifying the integration of these concepts and practical application of the framework, we
stress the need for increased: (i) collaboration between industries and universities, which can
provide useful tools for the integration of entrepreneurship in sustainability education; (ii)
diversification of target audiences for entrepreneurial-oriented sustainability education to reach
fields other than engineering and teacher education; (iii) training of a new generation for
dealing with complex sustainability problems and developing new entrepreneurial mindsets;
(iv) integration of entrepreneurship and sustainability learning objectives; and (v) collaboration
with communities, such as industries, associations, public institutions, businesses and NGOs to

develop a particular educational program .

We also found that entrepreneurship should be considered an additional competence targeted
by sustainability education. Nevertheless, we can see that the oft-used approach is a non-formal
education that remains peripheral rather than being included in the formal university agenda.

While it is valuable to have complementary informal courses or workshops on these subjects,
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there is also a need to steadily include sustainability education in the higher educational

institution’s agenda in the form of formal courses, hackathons, workshops, etc.

Our research has implications for teachers in charge of designing new educational programs at
the undergraduate and graduate level. It can be used as a heuristic device, guiding the course
designers to consider these different elements when the aim is to facilitate students’ acquisition

of competences around sustainability and entrepreneurship.

This paper provides a better understanding of how sustainability can be combined with
entrepreneurship education, developing a conceptual framework of how to make sustainability
education more entrepreneurially oriented in higher education. The result is largely based on
the extant literature from both fields and, contrary to previous efforts, provides a comprehensive

mapping of the key discussions in both domains.

Further research can test this pedagogical tool in the design of courses, through action-research
approaches, and by combining course design with qualitative methods to assess the
characteristics of entrepreneurial-oriented sustainability education. Furthermore, additional
research could analyze each element of the teaching framework. More insight is needed into
how and what combination of themes can work together within specific educational programs.
Our review indicates a large variety of educational programs are giving their students
sustainability and entrepreneurship experiences, ranging from outdoor teaching to integrating

components into nursing, pharmacy, engineering, architecture, management, and planning.

In our review, we did not identify social entrepreneurship as a salient topic, except as one of
the specific themes of entrepreneurship. Additional research could further explore the
relationship between sustainability education and social entrepreneurship. While sustainability
encompasses triple bottom line objectives (Adams et al., 2004; Henriques, 2004), many

programs include social entrepreneurship courses as an alternative to sustainability; some
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instructors consider social entrepreneurship sufficient for achieving sustainability learning

objectives (Wyness et al., 2015).
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Please see additional material 1
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Please see additional material 2
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Table 1. Key Terms Used for the Literature Collection Through Web-of-Science

Group 1:

Terms referring to sustainability
education

Group 2:

Terms referring to
entrepreneurship education

Group 3:

Terms concerning the locus of
the education initiative (higher
education)

education” OR
"sustainab* education” OR
"education for sustainable
entrepreneurship” OR "education
for sustainability management” OR
"education for sustainable
business" OR "education for
sustainability” OR "education for
sustainable  development” OR
"sustainability education™

"environment*

“entrepreneurship education
curriculum” OR “entrepreneurship
education pedagogy” OR
“entrepreneurial learning” OR
"entreprx education" OR "enterp*
education”

"higher education” OR
"university" OR "tertiary
education” OR "college"
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Sustainability education

Commonalities

Overlapping competences as interpersonal
collaboration complex-problem solving and
interdisciplinarity.

Real-world learning and collaboration with
stakehalders.

A large emphasis on "problem-based" pedagogy in
order to enhance the competences on complex
thinking, collaboration and system-analysis.

Use of active-learning pedagogy, with students’
ownership of their learning increasing.

Current real-life challenges through hands-on-
practice as a pedagogy to develop competences

Figure 1. Commonalities between sustainability and entrepreneurship education framed
within tensions which lead to unintended eco-innovations

Entrepreneurship education
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