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a b s t r a c t
Do individuals who are concerned by issues of sustainability also exhibit stronger
entrepreneurial intentions? Given that existing imperfections in the market create numerous
opportunities for entrepreneurship connected with sustainable development, adding individual
sustainability orientation to models of entrepreneurial intention could increase their
explanatory power. Based on survey data collected from engineering and business students
and alumni of three universities, we provide evidence that entering sustainability orientation
into the equation is actually meaningful. However, our ﬁndings suggest that the positive impact
of sustainability orientation vanishes with business experience. Consequently, we suggest
measures to nourish an evidently existing potential for sustainable entrepreneurship.
© 2009 Elsevier Inc. All rights reserved.

1. Executive summary
The emerging stream of academic literature on sustainable entrepreneurship adds a new dimension to the general promise of
entrepreneurship. No longer is entrepreneurship supposed to merely result in economic success: sustainable entrepreneurs
manage to the “triple bottom line” by balancing economic health, social equity and environmental resilience through their
entrepreneurial behavior. Sustainable entrepreneurship is thus clearly associated with the promise of more traditional concepts of
entrepreneurship, but also brings additional potential both for society and the environment.
With this paper we contribute to the emergent stream of literature on this important topic in one particular aspect. Above all,
we are interested in individuals who are concerned with environmental and societal issues; individuals who are sustainabilityoriented and thus could potentially be more interested in supporting initiatives and forming businesses that support the idea of
sustainability. In other words, we aim to answer the question of how sustainability orientation and entrepreneurial intentions are
related in practice. Our paper, as a relatively rare exception uses large-scale survey data to provide empirical insights into this
question. In doing so, and by being rooted in entrepreneurship theory and theorizing on sustainable development, it links debates
on entrepreneurship for sustainable development with mainstream theories of entrepreneurship and at the same time provides a
balance to the wealth of conceptual models on sustainable entrepreneurship.
Embedding our empirical analysis in entrepreneurship theory, we hypothesize a positive relationship between an individual's
sustainability orientation and entrepreneurial intention. However, based on the literature on organizational legitimacy and
empirical ﬁndings from research on business ethics, we hypothesize as well that business experience negatively impacts on this
relationship. Based on data collected from students and alumni from science and engineering programs plus students from
business programs at three universities, we apply ordinal probit models and ﬁnd support for these hypotheses. Our ordinal probit
models suggest that engineering students with a stronger sustainability orientation are more likely to intend to become self⁎ Corresponding author. Tel.: +49 931 89046.
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employed. However, this association becomes insigniﬁcant when comparing the engineering student sample to the business
student sample and an alumni sample. Hence we conclude that sustainability orientation inﬂuences entrepreneurial intention, but
not for every group of individuals. Business experience apparently destroys the positive relationship between sustainability
orientation and entrepreneurial intention and this has important implications for entrepreneurship education and policy.
To nurture sustainable entrepreneurship, we therefore suggest that educators take at least the following measures (ordered by
priority). First and foremost, special attention should be paid to master's degree, executive and continuing education programs in
order to close the gap apparently opened by business experience. Individuals with business experience participating in such
programs are particularly well qualiﬁed to implement business models based on opportunities for sustainable entrepreneurship.
Such programs should therefore aim to link their entrepreneurship components up more strongly with sustainability-related
content, and through that, provide more comprehensive information to experienced students wishing to pursue entrepreneurial
opportunities. More systematic education on ways of realizing the entrepreneurial potential related to market imperfections may
well enhance participants' perseverance in pursuing sustainability-related entrepreneurial opportunities. Given that one of the
largest beneﬁts of entrepreneurial education seems to be not the acquisition of knowledge about certain management instruments
but rather entrepreneurial inspiration, we consider it essential to include more cases of successful sustainable entrepreneurship in
courses targeting experienced individuals. Moreover, providing a platform in class for entrepreneurs committed to pursuing
sustainable business models will also enhance the level of entrepreneurial intention amongst their audiences.
Second, the potential of market imperfections to reveal sustainable entrepreneurial opportunities should be a standard
component of every undergraduate curriculum. At the same time, we deem it essential that not only the business student faction
but a wider congregation of people concerned about sustainability is awakened to the additional potential brought by sustainable
entrepreneurship. Prior research suggests that such individuals show a high propensity to act to achieve their sustainabilityrelated goals (for instance, grass-roots-activists afﬁliated to particular NGOs), but might not yet have considered economic action
that would be in line with their sustainability orientation. Also, intervention at the undergraduate level provides a different
framing for subsequent business experience and hence could alter its effect on the link studied.
All in all, our theoretical reasoning and the empirical results presented subsequently indicate that individual sustainability
orientation can indeed explain entrepreneurial intention to some degree; our results are thus informative for researchers interested
in the antecedents of entrepreneurial intention and can also be utilized to further establish sustainable entrepreneurship as an
important sub-ﬁeld of the entrepreneurship domain.
2. Introduction
Entrepreneurship is usually associated with numerous promises. From a policy makers' vantage point, entrepreneurial
behavior of economic actors within an economy is supposed to increase the competitiveness of that economy in global markets
and potentially creates new employment opportunities. From the perspective of an individual entrepreneur, exploiting
entrepreneurial opportunities can be attractive because such opportunities bring with them the promise of a meaningful career
and the potential of harvesting superior entrepreneurial rents.
The emerging stream of academic literature on sustainable entrepreneurship2 adds a new dimension to this promise.
Entrepreneurship for sustainable development is supposed to result in more than economic success. Sustainable entrepreneurs
manage to the “triple bottom line” (Elkington, 1997), in other words they balance economic health, social equity and
environmental resilience through their entrepreneurial behavior. Sustainable entrepreneurship is thus associated with the
promise of more traditional concepts of entrepreneurship, but also has additional potential both for society and the environment.
Against this background, the recent upsurge of writing in this ﬁeld is far from surprising. The topic of entrepreneurship for
sustainable development lies at the nexus of innovation, sustainability concerns and entrepreneurship and has emerged as an
intensively debated subject moving increasingly from journals focused on environmental management (e.g., Schaltegger, 2002) to
mainstream business and entrepreneurship journals (e.g., Cohen and Winn, 2007; Dean and McMullen, 2007). The phenomenon
itself, however, is far from being a new one; history provides numerous examples of entrepreneurs pursuing sustainable business
models as early as the 19th century (Anderson and Leal, 1997). Yet, due to its emergent character, to date most contributions have
naturally remained conceptual or have reported results of case study research (e.g., Schaltegger, 2002). In light of the topic's
importance and potential, we believe that it is time to move to the application of more rigorous research designs and that the
discussion of sustainable entrepreneurship will beneﬁt from the development of large-scale empirical research projects.
It is this gap in the literature that our paper addresses in one important aspect. In particular, we are interested in individuals
who are concerned with environmental and societal issues, those who are sustainably oriented and thus could be interested in
pursuing initiatives and forming businesses that support the idea of sustainability. In other words, we aim to answer the question
of how sustainability orientation and entrepreneurial intentions are related in practice. Could it be that sustainability orientation
adds to our understanding of entrepreneurial intentions and if so, what would be the consequences for entrepreneurship policy

2
As in prior literature (e.g., Dean and McMullen, 2007; Cohen and Winn, 2007; Schaper 2005) we make use of the shorthand term sustainable
entrepreneurship even though it would be more precise to refer to entrepreneurship for sustainable development. This is because sustainable entrepreneurship
could be understood too narrowly as referring to entrepreneurial activities aimed at creating sustained competitive advantage. In principle, all entrepreneurial
activities can foster or hinder sustainable development, which is why we do not talk of sustainable development-related entrepreneurship. When we use the
term of sustainable entrepreneurship in the remainder of this paper, we refer only to those entrepreneurial activities, which contribute positively to sustainable
development and the objectives derived from it.
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and entrepreneurial education? Therefore, we analyze the linkages between sustainability orientation amongst university
students and their respective entrepreneurial intentions, since with this particular group goes considerable potential for educators
to produce future entrepreneurs in environmentally and socially more sustainable ﬁelds of enterprise.
To do so, the paper proceeds along the following lines. First, we review the extant literature on sustainable entrepreneurship
and entrepreneurial intentions with a speciﬁc focus on entrepreneurial education. Based on this literature review we derive two
hypotheses that will be tested with empirical data collected from 712 students and alumni from three different universities. We
essentially use statistical methods and econometric models well established in the entrepreneurship ﬁeld to put our hypotheses to
a rigorous test. After reporting our results, the ﬁndings are discussed together with their implications for entrepreneurship policy
and entrepreneurship education.

3. Theoretical background
3.1. Sustainable entrepreneurship
Environmental and societal issues today are overabundant. For instance, the potentially negative consequences of global
warming are widely accepted, many industrialized countries are experiencing mass unemployment or wrestling with the
challenges resulting from an increasingly globalized economy and society. Many of these challenges could be attributed to
negative externalities or other phenomena described in the classical economics literature, such as the tragedy of the commons
(Hardin, 1968). Sustainable behavior, or in short sustainability, is a paradigm that can function as a reference point for the
development of solutions to today's environmental and societal challenges. The Brundtland Commission, brought into being by the
United Nations in the early 1980s, deﬁned sustainability as meeting “the needs of the present without compromising the ability of
future generations to meet their own needs” (World Commission on Environment and Development, 1987: 54).
One solution to achieve this goal has been, and of course still is, government intervention. However, Coase (1974) in his classic
example of the provision of lighthouses for maritime shipping pointed out that in the past the private supply of services has proved
possible even in areas that were previously believed to be only serviceable by public authorities. As government intervention does
not necessarily need to be the only answer to environmental and societal challenges, the role of private economic actors comes to
prominence. Many researchers have therefore explored the general link of overall economic behavior, management and
sustainability (e.g., Aragon-Correa and Sharma, 2003; Hall and Vredenburg, 2003; Lenox, 2006). From the perspective of
entrepreneurship research, researchers have pointed to how concepts of entrepreneurship theory can inform us about sustainable
economic behavior. In particular, we will show that the concept of entrepreneurial opportunities (Kirzner, 1985; Venkataraman,
1997; Shane and Venkataraman, 2000) has turned out to be quite fruitful. The reasons for this is that more radical innovation
which has the largest potential to contribute to sustainable development oftentimes emerges from entrepreneurial ventures and
therefore sustainable entrepreneurship is particularly desirable from a social welfare perspective, as opposed to, for instance, endof-pipe activities.
The early literature on sustainable entrepreneurship has often dealt exclusively with environmentally oriented
entrepreneurship (Staber, 1997; Keogh and Polonsky, 1998; Pastakia, 1998; Isaak 1999; Schaltegger, 2002; Linnanen, 2002;
Walley and Taylor 2002; Lehmann et al., 2005; Schaper, 2005) and underlines, for instance, that so-called envirocapitalists “are
entrepreneurs using business tools to preserve space, develop wildlife habitat, save endangered species, and generally improve
environmental quality” (Anderson and Leal, 1997: 3). Other contributions to the ﬁeld focus primarily on the social aspect of
sustainable entrepreneurship (Brinckerhoff, 2000; Borzaga and Solari, 2001; Prahalad and Hammond, 2002; Mair et al., 2005;
Prahalad, 2005; Prahalad 2006; Bright et al., 2006; Milstein et al., 2006; Desa and Kotha, 2006; Nicolls, 2006). For example, some
authors propose typologies of eco-entrepreneurship (e.g., Schaltegger 2002), distinguishing it from other forms of corporate
environmental management activity. Similarly, Isaak (1999) separates incumbent ﬁrms that become incrementally more
environmentally concerned from entrants providing environmentally benign products and services using environmentally
friendly processes from the inception of their business operations. Writings in the social entrepreneurship literature, on the other
hand, focus primarily on how to provide club goods to members or on how to provide access to innovation for speciﬁc deprived
market segments (Desa and Kotha, 2006), especially in the context of bottom-of-the-pyramid innovation in emerging markets and
developing economies (Prahalad, 2005, 2006). Moreover, the social entrepreneurship literature is also concerned with case
analyses of successful non-proﬁt social ventures (e.g., Desa and Kotha, 2006) and the effect of globalization on opportunities for
social entrepreneurship (Zahra et al., 2008). What is notable about these classiﬁcations (e.g., Linnanen, 2002; Walley and Taylor,
2002) is, however, the absence of the dimension of innovativeness (e.g., radical versus incremental or original versus imitation)
which seems to be of considerable relevance for entrepreneurial rents as well as opportunity realization. The recent literature on
sustainable entrepreneurship has consequently attempted to integrate environmental and social aspects (Larson, 2000; Kyrö,
2001; Cohen, 2006), and simultaneously links the process of entrepreneurship (Bhave, 1997) to the concept of opportunity
recognition that is in numerous respects closely related to innovativeness (Buttner and Gryskiewicz, 1993).
For instance, building on Venkataraman's (1997) deﬁnition, Cohen and Winn deﬁne research on sustainable entrepreneurship
as the investigation of “how opportunities to bring into existence ‘future’ goods and services are discovered, created, and
exploited, by whom, and with what economic, psychological, social, and environmental consequences” (2007: 35; italics in
original). Dean and McMullen take up a similar position; however, they highlight the necessity of adopting a process perspective
(Brazeal and Herbert, 1999) with their deﬁnition of sustainable entrepreneurship as “the process of discovering, evaluating, and
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exploiting economic opportunities that are present in market failures which detract from sustainability, including those that are
environmentally relevant” (Dean and McMullen, 2007: 58).
Despite clearly deﬁning the ﬁeld, recent writings have in addition linked sustainable entrepreneurship to market imperfections
and in doing so, have provided a much more systematic categorization of entrepreneurial opportunities that simultaneously
contribute to sustainable development. Isaak (1999) and Pastakia (1998) mention the reduction of negative (environmental)
externalities as a deﬁning criterion for environmentally oriented entrepreneurship. In essence, authors from this school argue that
speciﬁc market failures are the underlying root cause for entrepreneurial activities aimed at realizing social objectives as well as
environmental improvements (Cohen and Winn, 2007; Dean and McMullen, 2007; Cohen et al., 2008) and bring with them
considerable economic potential. Some even postulate a correlation between the extent of market failure and the economic
promise resulting from the related opportunity to alleviate this market failure (Dean and McMullen, 2007).
The review of extant work reveals that the literature on entrepreneurship for sustainable development has grown
quantitatively over time. Whilst it has been published more frequently in mainstream business journals and has become more
accommodating qualitatively, it still has not fully integrated the extensive literature on conventional entrepreneurship. In
particular, there exists a large theoretical, conceptual and empirical body of work dealing with the factors that determine
entrepreneurial behavior and intentions, such as attitudes, education or situational aspects. It is this literature we will link to
entrepreneurship for sustainable development in the subsequent paragraphs.
3.2. Sustainability concerns and entrepreneurial intentions
The literature review so far suggests that entrepreneurship for sustainable development holds a bold promise, namely, that
because entrepreneurial opportunities exist which are caused by market imperfections, individuals will pursue these in the
expectation of entrepreneurial rents. However, the literature could also lead one to the conclusion that entrepreneurially-minded
individuals will pursue exactly those opportunities from which they expect the highest rents to be extractable. The question
immediately arises, as to whether the entrepreneurial opportunities that are based on market imperfections are indeed identical
to those that promise the highest entrepreneurial rents (Dean and McMullen, 2007). One could argue that given the large number
of market imperfections still existing with regard to the environment and social conditions, based on revealed preferences, the
answer is no. More speciﬁcally, this holds true for a number of environmental ﬁelds. For example, the case of energy efﬁciency
perfectly illustrates how inefﬁciencies persist, even though their removal would be proﬁtable — yet not proﬁtable enough to be
preferred in the light of other investment opportunities with higher returns (e.g., Jaffe and Stavins, 1994; Sanstad and Howarth,
1994). However, whilst these energy saving opportunities are an example which is not likely to be considered by an individual
focusing on maximizing economic rents, such opportunities with great(er) sustainability beneﬁts (and at least a certain level of
proﬁtability) could be of interest for a potential entrepreneur oriented towards sustainability. For such sustainable developmentoriented entrepreneurs (deﬁned more generally as those individuals with entrepreneurial intentions who aim to manage a ‘triple
bottom line’), harvesting entrepreneurial rents is most likely not the only aim and this at least in theory leaves open the possibility
of “satisﬁcing” behavior (Simon, 1956: 129) implying pursuance of opportunities with more limited proﬁtability yet higher
sustainability beneﬁts. Even in a utility maximization framework such behavior of entrepreneurs could be explained in that nonmonetary beneﬁts could be a signiﬁcant element of an entrepreneur's utility function (Pfeiffer and Reize, 2000). For example,
existence and option values are well-established non-use values in environmental cost–beneﬁt analysis (Willis, 1989; Hanley and
Spash, 1992). Hence knowing that for instance pursuance of a speciﬁc entrepreneurial opportunity could help reduce carbon
dioxide emissions and in turn assist in preserving tropical rainforests, could lead to a higher overall utility to a sustainable
development-oriented entrepreneur than choosing an opportunity that only maximizes the economic rents.
Therefore, with respect to entrepreneurship educators and policy makers, the question of what could be done to foster
entrepreneurial intentions, targeted not only at the conventional, but also at opportunities related to sustainable development, is
of utmost importance. Given that intentions are the single most important predictor of actual behavior (Ajzen and Fishbein, 1977;
Souitaris et al., 2007), studying the antecedents of entrepreneurial intentions especially among students has garnered
considerable attention among entrepreneurship researchers recently (e.g., Krueger et al., 2000; Lüthje and Franke, 2003, Souitaris
et al., 2007). An early answer to the question of what factors affect entrepreneurial intentions has been offered by the traits
approach, in other words, entrepreneurial intentions and behavior were ascribed solely to the personality of the individual (for a
recent review of this early literature see Baum et al., 2007). Antecedents such as self-efﬁcacy, risk-taking propensity or optimism
were identiﬁed (Arabsheibani et al., 2000; Stewart and Roth, 2001; Fraser and Greene, 2006; Rauch and Frese, 2007); however,
against the background of many inconsistent ﬁndings wide criticism of this approach arose (Gartner, 1988; Keh et al., 2002;
Mitchell et al., 2002). As entrepreneurial phenomena occur in different contexts and in close interaction with other individuals and
the environment (Robinson et al., 1991), explanations based merely on the personality of the individual produce a somewhat
reductionist impression. Consequently, based for instance on the theory of planned behavior (Ajzen, 1991), contextual factors
have been integrated into recent models of entrepreneurial intentions (Krueger et al., 2000; Lüthje and Franke, 2003). Lüthje and
Franke (2003) are able to show that in the context of entrepreneurship education such contextual factors should be differentiated
into perceived barriers to entrepreneurship, and perceived support for entrepreneurship. Souitaris et al. (2007) report similar
results, whilst at the same time they stress the point that inspiration by educators and successful entrepreneurs will result in a
higher level of entrepreneurial intention among students.
With respect to sustainable entrepreneurship we propose that it makes sense to add a further variable into the equation,
namely an individual's sustainability orientation, given that an individual's interests (DiMaggio, 1988) are important to
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understand the emergence of organizations. The reason for doing so is based on the speciﬁc deﬁnition of sustainable
entrepreneurship suggested by Dean and McMullen (2007) that closely linked existing market imperfections to entrepreneurial
opportunities. From a conservative viewpoint, the solution to market imperfections with (potentially) detrimental environmental
and social effects would call for intensiﬁed government intervention. The advent of more and more non-governmental
organizations (NGOs) trying to exert political pressure on policy makers stands in this tradition (Oppenheimer, 2006) — many
individuals who are highly involved in questions of sustainability naturally get involved with NGOs holding corresponding views.
For instance, empirical research shows that people with deep environmental concerns have a higher desire to express these values
by acting according to their values and engaging in voluntary action (Bruyere and Rappe, 2007). If, however, market imperfections
are not just issues to be resolved by policy makers, but are part of an area to be simultaneously associated with entrepreneurial
opportunity (Cohen and Winn, 2007; Dean and McMullen, 2007), we have reason to believe that sustainability-oriented
individuals will also have a higher propensity to perceive entrepreneurial opportunities resulting from unsustainable economic
behavior. This is due to the fact that the perception of speciﬁc entrepreneurial opportunities depends on prior individual
knowledge (Shane, 2000). Opportunities for sustainable entrepreneurship therefore are not readily observable by everyone or
might not even be perceived as opportunities (Zahra et al, 2009). The example of the founder of Ecotricity, a British green energy
entrepreneur specializing in wind power, illustrates this aspect. Prior to starting various sustainable ventures, Ecotricity's founder
spent many years as a travelling activist and peace campaigner, so, in this particular case, before personal sustainability concerns
translated into economic behavior, the personal dedication to a cause was targeted at more traditional kinds of political grassroots
activities. The case illustrates that even if not all opportunities for sustainable entrepreneurship (Bennett, 1991; Berle, 1991) are
related to superior entrepreneurial rents, sustainability-oriented individuals will a) perceive a higher number of such
opportunities and b) show a stronger intent to act upon such opportunities, given that these are not only associated with
entrepreneurial, but with environmental and/or social rents as well. Accordingly:
H1. There will be a positive relationship between individuals' sustainability orientation and their entrepreneurial intention.
In light of the literature on values and ethical beliefs of students, there are reasons to assume that this positive impact of
sustainability orientation on entrepreneurial intention does not hold true in all contexts. Placing students and business people on
an experience continuum from comparatively inexperienced (e.g., undergraduate students) to comparatively experienced (e.g.,
middle managers or entrepreneurs) with respect to their business experience the level of sustainability orientation is likely to
decline, and thus its impact on entrepreneurial intention as well (Fig. 1). In other words: business experience causes the positive
inﬂuence of sustainability orientation to vanish over time.
This notion becomes clear in view of two streams of literature. First, empirical studies examining the ethical values and
sustainability concerns of students have found that undergraduate business students exhibit less concern for the environment and
a lower tendency to behave in an environmentally friendly manner, compared to non-business students (Benton, 1989). At the
same time, undergraduate students generally differ from more experienced MBA students, who usually can draw upon
considerable work experience, in their perception of ethical beliefs (Parsa and Lankford, 1999) in that the former exhibit a higher
tendency to act more ethically. Furthermore, comparing business students and managers from the service sector in terms of their
perception of ethics and social responsibility results in signiﬁcant differences as well; in particular students seem to be more
concerned with questions of ecology than managers (Kraft and Singhapakdi, 1991). Placing these four groups (non-business
students, undergraduate business students, MBA students, and managers) on the business experience continuum thus apparently
goes along with a strong decline in ethical concerns, of which concerns for sustainable development-oriented behavior are a clear
sub-category. A similar phenomenon can be observed in the context of environmental and sustainability-related concerns and
actions in society at large. For instance, studies regularly conducted on behalf of the German Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety (BMU, 1998, 2000, 2002) suggest that the larger part of the population has considerable
environmental concerns, but only a small minority acts upon them. The reasons that qualitative research provides for this pattern
(manifested, for instance, in terms of considering it important to save resources, but not participating in recycling schemes or in
terms of citizens feeling that trade should be fair between poorer and richer countries, but not willing to pay a premium for fair
trade products) seem quite similar to those explaining experienced business peoples' lower ethical concerns. These results can
thus help to shed light on the underlying mechanisms that explain this effect of greater experience (Diekmann and Preisendörfer,
1991). They relate to the increased complexity of action in a social environment, to contradicting demands, to limited cognitive
resources and bounded rationality, factors that have also been found to be important in the context of consumer behavior with
regard to environmental impacts and as concerns the behavior of employees particularly in smaller ﬁrms (Dembkowski and
Hamner-Lloyd, 1994; Tilley, 1999).

Fig. 1. The effect of business experience on the relationship of sustainability orientation and entrepreneurial intention.
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Second, results from the opportunity recognition stream of the entrepreneurship literature suggest that — learning from
experience — optimism diminishes among entrepreneurs (Fraser and Greene, 2006). In other words: learning about the facts of
business causes entrepreneurs to evaluate entrepreneurial opportunities more rigorously; the number of opportunities that are
perceived (Shane, 2000) and considered viable at the same time, will thus decline with business and entrepreneurial experience,
including the perceived opportunities for sustainable entrepreneurship. This is the case because opportunities for sustainable
entrepreneurship are likely to be associated with a reduced level of organizational legitimacy. Whilst such ventures certainly rank
high in terms of moral legitimacy (Suchman, 1995), they are very likely to rank low in terms of pragmatic legitimacy (given their
inherent innovativeness). This low level of pragmatic legitimacy makes the realization of opportunities for sustainable
entrepreneurship potentially more challenging than the realization of more conventional opportunities. Moreover, several
researchers (e.g., Starr and Macmillan, 1990; Aldrich and Fiol, 1994; Zimmerman and Zeitz, 2002; Delmar and Shane, 2004) have
argued that a venture's legitimacy, as perceived by key stakeholders, would be an essential resource to overcome a venture's
liabilities of newness (Stinchcombe, 1965), since pursuing a legitimate business model allows easier acquisition of other crucial
resources (Dowling and Pfeffer, 1975). Given that opportunities for sustainable entrepreneurship are likely to bring in their wake
radical changes of the dominant design within any given industry, we expect the link of sustainability orientation and
entrepreneurial intentions to be weakened by business experience, as experienced business people will be more aware than the
inexperienced of the challenges that accompany pursuing such opportunities. All in all, we interpret these ﬁndings as indicators of
an increasing emphasis that individuals place on the viability of opportunities for sustainable entrepreneurship, that is to say, with
increasing business experience, a form of ‘reality check’ takes place that leads to favoring harvesting entrepreneurial rents over
other forms of beneﬁts. We therefore propose:
H2. The positive relationship between an individual's sustainability orientation and entrepreneurial intention will be stronger for
individuals inexperienced in business matters than for experienced individuals.

4. Method
4.1. Data
This study is primarily based on a sample of students and alumni of science and engineering degree programs at the Technical
University of Munich (TUM), one of Germany's largest and most reputable technical universities. We consider this sample to be
particularly suitable to illustrate the hypothesized diminution effect of business experience on the relationship of sustainability
orientation and entrepreneurial intention, given that engineering and science students are usually not trained in economics and
are therefore not familiar with concepts such as proﬁt maximization. Hence, a focus on pure rent seeking, which may be in conﬂict
with sustainability-oriented aims is extremely unlikely among this population. On the other hand, alumni of these programs have
had the chance to gain extensive business experience, for instance from positions in industrial engineering or from contact with
people in pure business functions. Furthermore, we have additionally gathered data from business students at two other
universities operating in a similar institutional setting as TUM.
Since June 2006 and prior to our main survey, pre-tests were carried out to ensure that the scales for the constructs used in our
empirical analysis are valid and reliable. Whilst we largely use tested scales and constructs, we ensured through these pre-tests
that these were also well understood and usable amongst our target population. For the ﬁrst survey, we used a web-based online
questionnaire and contacted students through the mailing lists of a large number of courses taking place in the 2007 summer
semester and the 2007/2008 winter semester. Whilst the total number of students participating in these courses is smaller than
the target population of all students of science and engineering degree programs, this problem of reduced coverage is not critical
since we also put information about the survey on the homepage of the TUM student portal. This portal is regularly accessed by all
science and engineering students of TUM. To contact TUM alumni of science and engineering degree programs and to invite them
to participate in the survey, we used the ofﬁcial alumni mailing list of TUM. For students, a ﬁrst invitation to participate in the
survey was send out mid-2007 followed by a reminder 10 days later. Subsequently, an invitation was sent to more students late in
2007, followed by a reminder at the end of 2007 and another one a month later at the beginning of 2008. The responses received as
a result of all mailings yielded a response rate of 14.4% (corresponding to 357 student responses) which is acceptable for this type
of survey. For the alumni, a ﬁrst invitation was sent out in 2007 by e-mail. This was followed up with a reminder to an updated and
extended list of alumni three weeks later. The responses received through these two mailings correspond to a response rate of
14.7% (equaling 162 responses from alumni) which is deemed satisfactory for this type of survey.3 Data from business students
was collected during a joint French–German survey at Würzburg, another German university operating under the same
institutional regime as TUM (which does not have a pure business administration undergraduate course and hence could not be
involved), and Strasbourg, a French university located by Germany's boarder and relatively similar to German universities in terms
of institutional regime. Furthermore, the cultural traditions, social norms and policies are very alike in both countries. For this
second survey, a shortened versions of the original questionnaire was used in the same fashion and based on the same procedure
as at TUM. Students at both universities were invited to participate in the survey during the time period of January to April 2009.
The responses received as a result of all mailings yielded a response rate of 30.0%.
3

The sample sizes for the analysis to follow are slightly reduced since not all students and alumni responded to all questions.
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Even though the response rates in all samples can be considered acceptable, self-assessment and self-exclusion of respondents may
be a cause of distortions in the data set, in particular common method, common source and non-response bias. Common method bias
results from variance in the data being more attributable to a measurement method than to the constructs measured (Podsakoff et al.,
2003). Notably, the extent of common method bias varies between disciplines and is below average in the ﬁelds of marketing and
business (Cote and Buckley, 1987). In addition, self-assessment or soliciting data on independent or dependent variables does not in
itself imply the existence of common method bias, since its strength can vary amongst sub-groups of respondents (e.g., respondents
from different degree programs or student as against alumni respondents) and since method-related variance can deﬂate or inﬂate the
relationships observed (Cote and Buckley, 1987; Podsakoff et al., 2003). For the survey data used here, a number of steps were taken
(both procedurally and statistically) to ensure that common method bias is minimized. Procedurally, the study used different response
formats, ensured the anonymity of respondents and that question order was counter-balanced and scale items were improved,
especially throughout the pre-test phase of the survey. All of these steps were aimed at reducing socially desirable responses and item
ambiguity. For the sake of the anonymity of respondents, it was not possible to employ other procedural remedies, such as separating
measurements. However, the design of the web-based survey allowed respondents to store a partially completed survey and to
continue its completion at a later time, so that in principle, even this last remedy could be applied by respondents. In terms of statistical
ex post evaluation of the presence of common method bias in the data ﬁnally used in the analysis, Harman's single-factor test (Harman,
1967; Podsakoff et al., 2003) was used to establish whether one single factor could be identiﬁed as accounting for most of the variance
in the data from the unrotated solution of a factor analysis. The principle rationale behind this procedure is that if common method or
source bias were an issue, then a factor analysis would yield a single factor or one clearly dominant factor accounting for the largest
share of variance in the data. Since conducting this test did not result in a strong ﬁrst factor, neither common method, nor common
source bias seem to be a critical issue in the data in terms of both ex ante procedural precautions and ex post statistical evidence. We
therefore consider it safe to continue with the analysis, even though the dependent and independent variables were collected at the
same time with the same measurement instrument.
Regarding potential non-response bias, it could be possible that the replies received contain a disproportionate number of
individuals that are particularly concerned about sustainability. Such a bias is a frequent problem of surveys based on written
questionnaires (Armstrong and Overton, 1977), and similar issues could be expected for web-based surveys. However, there is
broad variability in the responses, indicating that the data also includes many individuals less concerned about sustainability.
Further, the framing of the survey did not point to any particular relevance of the questions related to sustainability concerns.
Since non-respondents are usually assumed to be more similar to late respondents than to early respondents, samples were —
following recommendations set forth by Homburg and Bucerius (2006) — divided into thirds according to the time between initial
contact and completion of the questionnaire. The comparison revealed no signiﬁcant differences; hence, we did not ﬁnd any
indication of non-response bias in the data.
Table 1 provides an overview of the descriptive statistics, correlations and variance inﬂation factors (VIF) of the data. Prior to
our analysis, we ensured that our data conformed to the assumptions required for regression analysis. We checked the VIFs for
evidence of multicollinearity; yet their numerical values were all well below the cut-off value of 10 suggested by Neter et al.
(1996). This assures us that multicollinearity is not a problem with the data at hand. We also tested for heteroskedasticity, but
found no evidence for this on the basis of the Breusch–Pagan/Cook–Weisberg test statistic (χ2(1) = 0.78, p = 0.18).
4.2. Measures
The main measures used in the survey are sets of items to measure traits such as sustainability orientation, personal attitudes
towards entrepreneurial activities, and an individual's originality and innovativeness, as well as items reﬂecting contextual factors

Table 1
Descriptive statistics and correlations (N = 712).
Variables

Mean

Std.
dev.

1
2
3
4
5
6

1.386
23.770
0.177
0.182
1.757
0.336

0.487
1
5.766 17
0.382
0
0.386
0
0.429
1
0.473
0

Gender
Age
Studies abroad
Placement abroad
Vocational training
Parents selfemployed
7
Sustainability
orientation
8
Propensity to
innovate
9
Attitudes to
entrepreneurship
10 Perceived support
11 Perceived barriers

Min. Max. 1
2
48
1
1
2
1

2

3

4

− 0.249
− 0.116
0.037
0.063
0.108 − 0.128
0.109
0.185 − 0.063
0.071 − 0.041 − 0.013

5

0.297
0.162

6

7

8

10

VIF
1.40
1.84
1.50
1.27
1.29
1.17

0.138

3.363 1.014

1

5

− 0.296

0.276

0.383 − 0.240 − 0.155 − 0.103

3.614 0.746

1

5

− 0.097

0.147 − 0.078

0.055

0.039

0.038

2.868 0.864

1

5

− 0.095

0.077

0.228

0.242

0.230 − 0.123 0.117

3.073 0.623
3.368 0.703

1
1

5
5

− 0.033 − 0.093
0.046
0.033

0.007

9

2.92
0.149

1.57
1.39

0.200
0.033 − 0.058
0.055
0.045 0.027 0.128
1.17
0.021 − 0.034
0.069 − 0.044 − 0.011 0.097 0.001 − 0.070 1.16

Note: Correlations with an absolute value greater than 0.05 are signiﬁcant at p < 0.05; associations between categorical variables are calculated using Cramer's V.
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such as perception of barriers and support factors for entrepreneurial activities. Moreover, a number of demographic and control
variables, such as age, gender, whether the respondent's parents are or have been self-employed, and the speciﬁc degree course
studied by the respondent were included.
Sustainability orientation was measured through items rated on a 5-point scale ranging from not at all accurate to very accurate.
Given no established deﬁnition exists of such sustainability orientation, we had to derive our own items based on the literature
reviewed from the ﬁelds of environmental psychology, environmental and social entrepreneurship and sustainability
management. Based on a synthesis of these streams of literature we operationalized sustainability orientation by means of six
items referring to environmental protection and social responsibility. We argue that these items essentially reﬂect underlying
attitudes and convictions and provide a link between those and entrepreneurial intention focused on sustainable development to
be expected by the individual expressing them to a high degree. Our items are “German ﬁrms should take an internationally
leading role in the ﬁeld of environmental protection”; “Firms that are environmentally oriented have advantages in recruiting and
retaining qualiﬁed employees”; “The environmental performance of a company will in future be considered more and more by
ﬁnancial institutions”; “Corporate social responsibility should be part of the foundations of each company”; “I think that
environmental problems are one of the biggest challenges for our society”; and “I think that entrepreneurs and companies need to
take on a larger social responsibility”. Given that Cronbach's α is over 0.64 for these six items, we calculate one index of
sustainability orientation based on them.4
Attitude towards self-employment is featured prominently in the entrepreneurship literature as a determinant for
entrepreneurial activity of individuals (e.g., Hisrich et al., 2007). We therefore include items to measure this construct by
means of a 5-point scale ranging from strong agreement to strong disagreement. The items used to operationalize this attitude are
“I'd rather be my own boss than have a secure job”, “You can only make big money if you are self-employed” and “I'd rather found a
new company than be the manager of an existing one”. Cronbach's α of an index constructed of these items is 0.65.
The entrepreneurship literature increasingly stresses the role of emotion as a factor operating alongside rational elements
when opportunities are recognized, evaluated and exploited (e.g., Baron, 2004, 2008). Whilst sustainability orientation clearly has
an emotional and inspirational component, it is necessary to control for the rational element in entrepreneurship as well to better
separate speciﬁc mechanisms. We therefore measure and control for an individual's propensity to innovate addressing the
cognitive capabilities required to recognize entrepreneurial opportunities. To do so, we recur to the well-known Kirton-AdoptionInnovation (KAI) index (Kirton, 1976, 2003; Marcati et al., 2008; Bagozzi and Foxall, 1995). Various studies have conﬁrmed the KAI
inventory's relevance (cf. Taylor, 1989a, for applications in the human resources context and Bobic et al., 1999, for an application in
the entrepreneurship context). Whilst a unidimensional version of the index has been proposed based on the original 32-item
version of the KAI index, it is now generally accepted that its items load on three factors in the abridged 13-item version commonly
used today (Foxall and Hackett, 1992a,b; Taylor, 1989b; Marcati et al., 2008). The ﬁrst of these, termed originality, describes how
comfortable a person is with new ideas, whereas the second and third (termed efﬁciency and conformity) refer to Weberian and
Mertonian concepts of bureaucracy and meritocracy. The latter two concepts refer to important entrepreneurial dispositions such
as team and consumer orientation (Foxall, 1994), ambiguity tolerance and need for achievement (Buttner and Gryskiewicz, 1993)
and therefore provide controls to more narrowly identify the most relevant mechanism (e.g., sustainability orientation versus
more rationally driven propensity to innovate). Each item of the KAI index is measured on a 5-point scale ranging from 1 (strong
disagreement) to 5 (strong agreement). We conﬁrm these three factors in our samples based on principal component analysis but
given our focus on entrepreneurial intention, we use mainly the ﬁrst factor of the KAI index in our empirical analysis to
operationalize an individual's propensity to innovate (even though we involve the bureaucracy and meritocracy constructs in
variants of our analysis). The Cronbach's α-values for these three indices constructed on the basis of the KAI items are 0.77, 0.74
and 0.70, respectively, which indicates sufﬁciently good reliability.5
A broader set of contextual factors has been proposed in the literature to inﬂuence the intention to become self-employed
(Pennings and Kimberly, 1997; Naffziger et al., 1994; Chrisman et al., 2005). Lüthje and Franke (2003) carried out an exhaustive
analysis of such factors in qualitative interviews as well as quantitative surveys of business students. Based on these they identiﬁed
six items of particular salience and by means of conﬁrmatory factor analysis establish that these can be divided into perceived
support factors for and perceived barriers to becoming self-employed. Hence, we make use of these items, as it is advocated in
research methodology literature (Churchill and Peter, 1983) that researchers should make use as often as possible of existing
measurement instruments, rather than developing their own, in order to enhance comparability of research results. The items
reﬂecting perceived barriers are measured on a 5-point scale and are “Banks do not readily give credit to start up companies”,
“State laws (rules and regulations) are adverse to running a company” and “It is hard to ﬁnd a business idea for a business that
hasn't been realized before”. The items used to operationalize perceived support factors (again on a 5-point scale) are
“Entrepreneurs have a positive image within society”, “Qualiﬁed consultancy and service support for new companies is available”
and “The creative atmosphere at [my institution] inspires the development of ideas for new businesses”. As before for the
constructs of sustainability orientation, propensity to innovate and attitudes towards entrepreneurship, and given that the

4

An alpha value of 0.6 is deemed appropriate for sufﬁcient reliability of exploratory or new constructs (Peterson 1994) as it is the case in this study.
The correlation between an index based only on the ﬁrst factor of the KAI index and an innovation propensity index based on all 13 items of the three factors
identiﬁed for the KAI index is 0.65 and highly signiﬁcant. Hence it does not matter much statistically, which of the two versions is used in the operationalization.
Opposed to this, the correlation between sustainability orientation and these two variants, which could be used to operationalize innovativeness based on the
KAI index, is always insigniﬁcant. This conﬁrms that sustainability orientation and innovativeness are (at least statistically) independent dimensions and that
hence also analyzing their interaction could be appropriate (see footnote 11).
5
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Table 2
Distribution of dependent variable.
Response to “I intend to become self-employed
in the next ﬁve years”

Science and Engineering students
total (%)

Business students
total (%)

Science and Engineering alumni
total (%)

∑ (%)

I do not agree at all
I largely disagree
I cannot say yet
I largely agree
I absolutely agree
Total
in %

11.8
29.1
43.5
10.2
5.4
313
44.0

22.0
22.3
25.9
25.2
18.6
274
38.5

25.6
32.8
23.2
5.6
12.8
125
17.5

12.8
27.1
33.3
15.0
11.8
712
100

Note: Percentage ﬁgures do not always add up to exactly 100% due to rounding of decimals to one digit.

unidimensionality of these constructs has been established in extant research, we create indices for perceived barriers and support
factors as well.
Lastly, the dependent variable entrepreneurial intention is a self-evaluation by the respondents of the extent to which they
agree with the statement that they will be self-employed within the next ﬁve years.6 Table 2 summarizes the distribution of
responses for our dependent variable and provides a breakdown by sub-sample.7 In deﬁning our dependent variable, we did not
focus on intentions to pursue sustainable entrepreneurship because the literature (e.g., Dean and McMullen, 2007) suggests that
which opportunities contribute most to sustainability is not always intuitive. For example, impacts along the supply chain or
rebound effects are indirect or long-term effects and often cannot be easily assessed. Therefore we concur with Spence et al.
(2008) that if individuals have a high sustainability orientation and plan to become self-employed, they will usually incorporate
sustainability considerations when conceptualizing their ventures. Assuming the opposite would lead to the paradox situation in
which acting entrepreneurially would not counter initial dissatisfaction but would rather increase it. Furthermore, based on in
depth case-studies Schlange (2006) shows that prior sustainability-related motivations and emotions cause subsequent
entrepreneurial acts which justiﬁes framing entrepreneurial intentions as the dependent variable.
4.3. Modeling
With regard to econometric modeling, given that the dependent variable of the analysis is ordinal, linear multiple regression
using ordinary least squares would be inappropriate, since the method may lead to biased and inefﬁcient estimates of the
coefﬁcients of the explanatory variables in the case of binary or ordinal dependent variables (Long, 2002). Hence, we use an
ordinal probit model (Greene, 2003) with the dependent variable being measured on a 5-point scale. The independent variables in
the model are dummies for the degree course studied, and respectively for whether the respondents moved abroad for a practical
placement or for their studies. Moreover, dummies for whether respondents ﬁnished a vocational training program prior to their
studies, for gender, for age of the respondent, and for whether the respondents' parents are or have been self-employed were
included. Finally, we added an index score for sustainability orientation, an index score for propensity to innovative based on the
originality component of the KAI index, along with index scores for attitudes towards entrepreneurship, perceptions of difference
and support factors as well.
Alongside the models reported in the results section, we also calculated models including risk-taking propensity and locus of
control and additional models using a binary dependent variable measuring whether respondents are currently self-employed or
not. These modiﬁcations did not qualitatively alter our results nor did the latter change with the alternative dependent variable for
which we also estimated instrumental variable models instrumenting attitude with additional variables such as locus of control
and risk-taking propensity. Given that none of these modiﬁcations change our ﬁndings, we only report results for the estimations
excluding risk-taking propensity and locus of control for reasons of model parsimony. This is consistent with Lüthje and Franke
(2003), who argue that both locus of control and risk-taking propensity are actually antecedents to attitudes towards
entrepreneurial behavior, but not attitudes themselves8, and thus cannot be directly related to our dependent variable. Moreover,
the entrepreneurship literature is consistently arguing that behavior follows intentions (Krueger et al., 2000), hence using an extra
binary variable for behavior as described does not provide much additional insight and we therefore refrain from reporting results

6
The responses to this question are correlated with a question asking in the survey whether or not respondents are currently self-employed (r = 0.32,
p < 0.01), yet not to a level that they are multi-collinear. Hence including both variables in the analysis could provide additional insight but theoretical
arguments advise against this (see also our explanations at the end of the modeling section of this paper).
7
Whilst all the alumni in our ﬁrst survey came from science and engineering backgrounds, a minority of them had subsequently acquired an MBA. Given the
insights from the literature review and the arguments developed in our theory section, it could be that this minority differs signiﬁcantly from the other alumni
since they have acquired even more business related knowledge and thus business experience. However, comparing the mean scores of the latter alumni with
those without MBA and that of the students reveals (based on an analysis of variance) that no signiﬁcant differences exist between these groups in the
propensity to become self-employed (F = 2.18, p = 0.11) as well as their sustainability orientation (F = 2.07, p = 0.13). Moreover, estimating the model reported
in Table 3 for only those alumni who did not obtain an MBA does not change the results qualitatively.
8
Especially where it addresses risk-taking propensity, the literature is also ambiguous in that some research suggests that entrepreneurs are moderate risk
takers (Picot et al., 1989; Hisrich et al., 2007) which may imply a more neutral link between risk taking and entrepreneurship, thus further justifying our
approach.
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Table 3
Coefﬁcient estimates for ordered probit models.
Variables

Sustainability orientation
Propensity to innovate
Gender (female = 1/male = 2)
Age
Formal vocational training (yes = 1/no = 0)
Attitudes towards entrepreneurship
Perceived barriers
Perceived support
Studies abroad (yes = 1/no = 0)
Parents self-employed (yes = 1/no = 0)
Placement abroad (yes = 1/no = 0)
Study course (21 categories)
Pseudo-R2
No. of observations
Wald Chi²
p-value
Log-likelihood

Model for…
Science and Engineering students

Business students

Science and Engineering alumni

0.269⁎
(0.107)
0.229†
(0.129)
0.010
(0.162)
0.029
(0.064)
0.362
(0.266)
0.734⁎⁎⁎
(0.102)
− 0.205†
(0.115)
0.139
(0.122)
0.324
(0.380)
0.415⁎⁎
(0.152)
0.042
(0.277)
p < 0.001
0.185
313
454.77
<0.001
− 348.064

0.065
(0.132)
0.122
(0.095)
− 0.538⁎⁎⁎
(0.147)
0.030
(0.026)
0.076
(0.174)
0.330⁎⁎⁎
(0.094)
0.106
(0.097)
0.085
(0.104)
− 0.458⁎⁎
(0.163)
0.828⁎⁎⁎
(0.160)
0.132
(0.179)
p < 0.05
0.162
274
137.47
<0.001
− 355.170

− 0.033
(0.161)
0.411†
(0.218)
0.804⁎
(0.401)
0.001
(0.026)
0.615
(0.418)
1.569⁎⁎⁎
(0.236)
0.152
(0.216)
− 0.709⁎⁎
(0.223)
0.313
(0.306)
0.362
(0.255)
0.197
(0.271)
p < 0.001
0.327
125
3671.15
<0.001
− 124.365

Signiﬁcance levels: †0.1 > p ≥ 0.05; ⁎0.05 > p ≥ 0.01; ⁎⁎0.01 > p ≥ 0.001; ⁎⁎⁎p < 0.001.
Note: Heteroskedasticity-robust standard errors in parentheses.

for this variable. Still we note that our results for this binary variable are consistent with our ordinal entrepreneurial intention
variable used in the models reported in the following paragraphs, hence further corroborating and supporting our ﬁndings.
5. Results
The results9 of the model estimation are summarized in Table 3. Notably, in all models (students as well as alumni) the
dummies for the degree course studied were jointly signiﬁcant; hence strongly justifying their initial inclusion, since their joint
signiﬁcance indicates that the propensity to become self-employed differs considerably across degree courses. As the R2 values
show, the models for both, students as well as alumni have good overall ﬁt. In addition to this, all models are signiﬁcant overall, as
is clariﬁed by the respective χ2 statistics.
With respect to the control variables, it can be seen in Table 3 that alumnae believe they are more likely to become selfemployed in the future, whilst female business students do not consider entrepreneurial action as a viable career option. On the
other hand, both student samples with self-employed parents are more likely to consider becoming self-employed. Moreover,
attitudes towards entrepreneurship are for all samples signiﬁcantly associated with a higher likelihood of intending to behave
entrepreneurially. Both, students and alumni with a positive attitude towards entrepreneurship are thus more likely to intend to
become self-employed. The same holds true for engineering students and alumni with a higher propensity to innovate, as
measured by the KAI index originality component. The effect of traits and contextual factors is furthermore largely supported by
our data.
With respect to H1 and H2, we ﬁnd that engineering students with a stronger sustainability orientation are indeed more likely
to intend to become self-employed. However, this effect completely vanishes when inspecting the business student and the
alumni sample.10 H1 is thus only partially supported; sustainability orientation does indeed inﬂuence entrepreneurial intention,
but not for every group of individuals. This is due to the fact that the effects reﬂected by H2 turned out to be even stronger than
hypothesized: Not only is the effect of sustainability orientation for the business student and the experienced alumni sample lower

9

For reasons of clarity and brevity marginal effects are not reported but are available from the authors.
This result remains qualitatively stable if we use a standard normal transformation of our initial sustainability measure (based on the mean and standard
deviation for the student and alumni samples, respectively) as an alternative and relative measure of sustainability orientation. Results for this variable are
available upon request. The results also do not change in terms of coefﬁcient size, sign and signiﬁcance when we include the bureaucracy and meritocracy
constructs of the KAI inventory to proxy for aspects of individual dissatisfaction in the estimation model.
10

534

A. Kuckertz, M. Wagner / Journal of Business Venturing 25 (2010) 524–539

than for the inexperienced engineering student sample, but it is virtually non-existent. The Chow test conﬁrms that the difference
of the sustainability orientation coefﬁcients in the regression models estimated for the two groups of engineering students and
alumni is also signiﬁcant (p = 0.056). Whilst the difference of these two groups and the group of business students is not
signiﬁcant, the coefﬁcients relative to one another are fully consistent with the reasoning underlying our hypotheses. Since
business students are a group that is characterized by a higher exposure to business education than engineering students, but a
lower exposure to business experience than the alumni group, the coefﬁcient is expected to take a value between those of the two
other groups. This is precisely what we ﬁnd and thus, H2 is also supported by our data.11 Furthermore, investigating the alumni
sample only and introducing the alumni's work experience as a moderator of the relationship of sustainability orientation and
entrepreneurial intentions results in a positive, signiﬁcant interaction term, thus lending further support to H2.12
6. Discussion
6.1. The link between sustainability orientation and entrepreneurial intentions
We proposed a goal of this paper to link the emergent literature of entrepreneurship for sustainable development to the larger
body of literature determining the factors affecting entrepreneurial behavior and intentions. Thus we sought to integrate
knowledge of conventional entrepreneurship with knowledge of sustainability issues. Moreover, by using large-scale survey data,
the goal was to enhance the primarily conceptual literature on sustainable entrepreneurship with initial empirical insights. Our
theoretical reasoning and our empirical results indicate that individual sustainability orientation can indeed explain
entrepreneurial intention to some degree. The results are thus informative for researchers interested in the antecedents of
entrepreneurial intention and can also be utilized to further establish sustainable entrepreneurship as an important sub-ﬁeld of
the entrepreneurship domain.
Our results are both encouraging and perturbing at the same time. Whilst we ﬁnd a substantial potential for exploiting
sustainable development-oriented entrepreneurial opportunities among students, this obvious potential vanishes as business
experience is gained. The literature review and the empirical results with respect to our second hypothesis suggest that, especially
for less experienced students, concern with ethical, social and environmental issues is more likely to translate into entrepreneurial
intention and subsequent potential entrepreneurial behavior. Thus, given that most entrepreneurial activity occurs with some
time lag, that is, some years after completing a university program (Institute for Small Business Affairs Consortium, 2004; Chlosta
et al., 2006), there is a gap between what students as potential future entrepreneurs believe they could do, and what they will
actually do later on in their career. Whilst we have argued in the theoretical section of this paper that the reason for this
detrimental effect of business experience can be found primarily within the individual itself, alternative explanations could refer to
external factors. For instance, recent research (Friedman and Tribunella, 2009) has shown that the market value of MBAs declines,
if their school places an emphasis on awareness of corporate social and environmental responsibility. Thus, if entrepreneurial
behavior is desirable (and especially sustainable entrepreneurial behavior), the challenge for the entrepreneurship community is
clear: What measures can we take so as not to waste the obvious potential among our students?
Against this background and the ﬁndings from our empirical study, it is consequently not enough just to make students
understand the role of ethics and social responsibility in actual management decisions (Kraft and Singhapakdi, 1991). The level of
average sustainability orientation is already quite high in all of our samples (3.36 on a ﬁve-point scale). Therefore, highlighting in
class the general sustainability challenges (such as climate change, water resource degradation or depletion of non-renewable
resources such as oil) as well as the potential opportunities for sustainable entrepreneurship that result from these challenges
should only be a ﬁrst step. Still, students will beneﬁt from learning that there can be more to entrepreneurship than just harvesting
entrepreneurial rents. Entrepreneurship is able to provide beneﬁts for sustainable development that can help maximize the
entrepreneur's utility function (which is likely to be the case, if the non-monetary beneﬁts, such as existence and option values
from, for instance, preserving environmental public goods enter this function).
A key answer to the question of how the exploitation of opportunities for sustainable entrepreneurship can be encouraged
seems to be — given the considerable complexity inherent to such opportunities — through entrepreneurial education. In free
market economies, problems should be solved by following the subsidiarity principle. Since governments cannot easily decide
which market imperfections leading to unsustainable solutions should be addressed by legislative means and which by private
initiative, they should provide incentives that foster sustainable development-oriented entrepreneurial behavior, and then let the
entrepreneurs decide which opportunities to pursue. In addition to incentivizing such sustainability entrepreneurs with, for

11
In a variation of our model we also included a centered interaction term of sustainability concern and propensity to innovate (i.e., the index score for the
items of the KAI originality factor) in order to analyze the effects of very innovative sustainability-related entrepreneurial opportunities. We do not ﬁnd
signiﬁcant positive associations for this interaction term and hence no evidence indicating that the stronger an individuals' propensity to innovative the stronger
the impact of sustainability orientation on entrepreneurial intention. We therefore conclude that inclusion of an interaction term does not give insights beyond
the results reported in Table 3. Furthermore, we also test for a mediating effect of the propensity to innovate on the link between sustainability orientation and
entrepreneurial intention but have to reject this possibility as well, since the necessary conditions for a mediating effect (Baron and Kenny, 1986) are not
fulﬁlled. Even when relaxing these conditions, as is sometimes done in the literature, at most a partial mediation effect for the student sample could be
envisaged, yet the coefﬁcients for sustainability orientation differ only marginally between the unmediated and mediated models (0.275 and 0.269, respectively)
and hence we consider this insufﬁcient evidence for a mediating effect.
12
Again, for reasons of brevity this model is not reported but available upon request from the authors.
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example, tax incentives, sponsorship of awards and the like, we would urge policy makers to make every effort not only to support
entrepreneurship resulting in technological innovation, but also entrepreneurship resulting in sustainable market offerings.
Entrepreneurial education can contribute to this goal and educators should focus both on the graduate and undergraduate
level.13 Focusing on the undergraduate level enables early-on inclusion of sustainability issues, which potentially balances the
effect of business exposure and may simultaneously help to realize a more positive moderating effect of the latter. However, given
that we argue that the effect of sustainability orientation is affected by two different mechanisms relating to business exposure,
namely conventional business education (stressing the proﬁt maximization motive rather than the triple bottom line) and
business experience (when entering the profession after the studies), it seems that graduate education also has an important effect
and role to play. At this level, the effect of initial business experience could be powerfully moderated by educational intervention
in a manner supporting individuals to still act entrepreneurial upon their sustainability orientation. However, at the alumni stage it
may be a challenge to disentangle the two mechanisms because of an additional educational effect through more informal
corporate trainings. Therefore, graduate level educational intervention has to embrace an inclusive approach that not only offers
master level degrees and modules, but also relates to executive and continuing education, especially when linked to corporate
education.
To foster sustainable entrepreneurship, we therefore suggest that educators take the following measures as a minimum
(ordered by priority). First and foremost, special attention should be paid to master's degree, executive and continuing education
programs in order to close the gap apparently created by business experience. Individuals with considerable business experience
are particularly qualiﬁed to implement business models based on opportunities for sustainable entrepreneurship (Politis, 2005).
Given that one of the largest beneﬁts of entrepreneurial education (besides the acquisition of knowledge about certain
management instruments) is entrepreneurial inspiration (Souitaris et al., 2007), we consider the inclusion of more cases of
successful sustainable entrepreneurship in courses targeted at experienced individuals to be essential. Moreover, providing a
platform in class for entrepreneurs committed to pursuing sustainable business models will also enhance the level of
entrepreneurial intention amongst their audiences. Second, the potential of market imperfections to reveal sustainable
entrepreneurial opportunities should be a standard component of every entrepreneurship curriculum. At the same time, we deem
it essential that not only the business student faction, but a wider congregation of people concerned about sustainability is
awakened to the additional potential brought by sustainable entrepreneurship. Such individuals show a high propensity to act
(Bruyere and Rappe, 2007) to achieve the goals of sustainability (for instance, grass-roots-activists afﬁliated to particular NGOs),
but might not yet have considered economic action that would be in line with their sustainability orientation.
Entrepreneurship for sustainable development brought about in this way could complement high-tech entrepreneurship,
which itself has been identiﬁed as an important factor of economic stability and prosperity (Daneke, 1989). This especially matters
in the context of national systems of innovation: whether or not sustainability entrepreneurship is desirable in an economy is not
independent of the orientation of its overall industrial policy. In Germany for example, it is the explicit goal of the government to
strengthen the green technology sector in order to develop a national advantage and to increase international competitiveness in
this ﬁeld. However, managing entrepreneurial ventures to the triple bottom line admittedly comes with a double challenge: the
venture has to be successful in economic terms as well as in terms of its sustainability.
6.2. Limitations and potential for future research
Our results should be interpreted in light of some limitations that naturally emerge from the design of the study. First,
analyzing a sample consisting mainly of students could be considered problematic to some extent. However, even though the
subjects of the investigation are not actually engaged in sustainable entrepreneurial activities, future (sustainability)
entrepreneurs are likely to be drawn from this particular population. We therefore feel that students (and alumni) are an
extremely important group to study, since possession of a university degree has been shown to positively associate with
entrepreneurial activity and intentions (Hisrich et al., 2007) and since graduates make up a large proportion of all
entrepreneurially active individuals. Second, we believe that including environmental factors or different educational stimuli in
the research design would be an interesting avenue for future research. This would permit the investigation of potentially
moderating effects on the relationship in question. Furthermore, stronger linking of anecdotal evidence and large-scale survey
data would contribute to an even better understanding. Another interesting approach would be to research operationalizations of
entrepreneurial intention which would provide a route to distinguish conventional entrepreneurial intention from sustainable
entrepreneurial intention. In this context nested multi-level designs seem to be particularly suited.14
Last, another aspect that potentially could confound the analysis is the nature of the reported link between sustainability
orientation and entrepreneurial intentions. If over time, societal expectations that business ventures take sustainability into
account increase, or if (relative to other opportunities) more sustainability-related opportunities become available, or if both
trends occur at the same time, any association between sustainability orientation and entrepreneurial intention could become
spurious. The impact of sustainability orientation on entrepreneurial intentions could thus not be attributed to individuals with

13
An informal poll of 16 participants at a 2009 Academy of Management Conference session on sustainable entrepreneurship supports this notion in that 67%
of the respondents present at this session felt that intervention should take place at both, the undergraduate and graduate level.
14
We are grateful to one anonymous reviewer for pointing this potential improvement in future research designs out to us.
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higher sustainability orientation being more entrepreneurial, but would be driven by changes in societal expectations and the
structure of the opportunity space. Given that changes in expectations and opportunity sets take place over time, this could only be
addressed through separate controls with panel data. Not having such data to hand is clearly a limitation of our study that should be
addressed in future by longitudinal research designs. Yet, our data has some quasi-longitudinal element, in that we survey three
broadly deﬁned cohorts, which are at different stages of their professional lifecycle, student or graduate. Assuming that changes in
social expectations and greater sustainability-related opportunities (or both jointly) would be the only reason for an association
between sustainability orientation and entrepreneurial intention, this should not lead to the observed differences between students
and alumni, since changes in expectations or opportunity sets at one point in time should similarly affect all entrepreneurially-minded
individuals. In this case, the sustainability orientation of alumni should be signiﬁcantly associated with entrepreneurial intention, if
increased sustainability-related opportunities or increased societal expectations are indeed the only factors that matter. Empirically
however, we ﬁnd that this is not the case, and therefore we can indirectly infer that factors other than societal expectations or
qualitative changes in the opportunity space — and speciﬁcally an individual's sustainability orientation — do matter.
Another aspect to be considered here is whether in recent years the share of sustainability-related opportunities, relative to the
totality of all opportunities did in fact increase. First, whilst it is clear that environmental impacts have materialized strongly in the
public's awareness in recent years, other types of entrepreneurial opportunities increased signiﬁcantly too. Telling examples are
the ﬁrst dot-com boom up until the year 2000 and the recent upsurge of Web 2.0 start-ups (Britton and McGonegal, 2007). This
fact should simply caution against the assumption that observing an increase in sustainability-related opportunities per se permits
the conclusion that they are necessarily highly likely to be pursued by entrepreneurs. Second, societal expectations have in recent
years certainly become much more demanding. However, these demands are quite often addressed towards established ﬁrms
which have a signiﬁcant impact because of the considerable size of their operations. Therefore, increasing societal demands per se
also do not imply that entrepreneurs would more often pursue sustainability-related opportunities. Startups are just as likely to
pursue conventional opportunities and compensate for their potentially negative social or environmental impact with the usual
corporate social responsibility activities. There is evidence that most entrepreneurial ventures behave in exactly this way
(Graaﬂand et al., 2003; Jenkins, 2006; Williamson et al., 2006) and hence it could well be that the share of sustainability-related
opportunities does not increase just because societal expectations change. In fact, as outlined in the Theoretical background
section, an important precondition for the share of sustainability-related opportunities increasing in the light of changed societal
expectations should be that an entrepreneur's utility function is affected by non-monetary beneﬁts, existence or option values so
that pure proﬁt maximization cannot guarantee that entrepreneurs maximize their utility function. Individuals with stronger
sustainability orientations are precisely those that value non-monetary beneﬁts, as well as existence and option values with regard
to environmental goods. Therefore, the link we propose in H1 would be a necessary condition for an increase of the share of
sustainability-related opportunities relative to all opportunities pursued, even in the light of increasing societal demands. In this
context, the actual process of pursuing a sustainability-related opportunity in terms of being allocation- or discovery-driven as
embodied in the concepts of causation and effectuation (Sarasvathy, 2001; Sarasvathy et al. 2003) seems to be of particular
relevance for future research. Pursuing this link would also help to further reﬁne our ﬁndings and the reasoning behind it.
7. Conclusion
With this study we aimed to contribute to the growing empirical literature on sustainable entrepreneurship by synthesizing
results from the literature of entrepreneurial intentions, sustainable entrepreneurship, and entrepreneurship education. In this
respect we were able to provide evidence that knowing the sustainability orientation of individuals can indeed add to our
understanding of entrepreneurial intentions; moreover, we were able to highlight an important aspect of this relationship, namely
its declining impact under the inﬂuence of business experience.
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