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Environmental Sustainability Education: Tool to Improve Sustainable
Entrepreneurship and Better Policy?

Small and Medium-sized Enterprises (SMEs) are defined to employ fewer than 250 employees in
Europe and fewer than 500 in the United States (Hussey & Eagan, 2007)1. Small and Mediumsized Enterprises (SMEs) contribute between 80% and 90% of all industries (Moore & Manring,
2009;2 Pimenova & van der Vorst (2004);3 Shearlock, Hooper, & Millington (2000);4 Walker &
Preuss, 20085) in the world. The pollution caused by SMEs is also high due these high numbers.
Implementing environmentally sustainable practices is of utmost importance in the current
situation. One of the major factors affecting companies following such sustainable practices is
the culture of the company (Natarajan & Wyrick, 2011)6. The owner (or group of owners) affects
the culture heavily, given the small size of SMEs. Research has shown that owners with prior
education about environmentally sustainable practices are more likely to be proactive in
implementing such practices in their companies (Ben-zvi-Assaraf & Ayal, 2010;7 de Eyto, Mc
Mahon, Hadfield, & Hutchings, 2008;8 Lukman, Kranjc, & Glavic, 20099). However, programs
aimed at environmentally sustainable entrepreneurship are scarce in the United States. Some
universities in the European Union have successfully integrated sustainable entrepreneurship
courses. The follow-up studies have shown that students who were part of the program were
more proactive in pollution control, both as owners and employees of SMEs.
Policy makers across the United States are in search of sustainable policy practices that ensure
job creation and revenue streams, while satisfying sustainability goals. Literature shows that the
rate of technological progress far outpaces the rate of related policy implementation (Eseonu &
Wyrick, 201110). It also shows that universities remain one of the most effective means of
knowledge management to combat this lag between policy and technology progress. This paper
discusses the European cases of sustainable entrepreneurship curricula at universities and the
resulting effect on policy and practice. The discussion will inform recommendations for
incorporating sustainability and entrepreneurship into engineering curricula.
Lessons Learned from European Cases
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Sustainability is becoming an integral part of engineering education (Ben-zvi-Assaraf & Ayal,
20107). In Europe it is integrated into most engineering programs. The study by Ben-Avi-Assaraf
and Ayal (2010)7 with a university in Israel indicated that the students who studied the
“Environmental Management Systems in Industry” course had increased environmental
awareness. De Eyto et al., (2008)8 and Lukman et al., (2009)9 have discussed the role of
universities, students, and SME professionals in developing strategies that foster sustainable
practices in the UK and Slovenia, respectively. The research by de Eyto et al., (2008)8 discusses
how sustainable literacy can be a potential addition to the skill set of an undergraduate. They
suggested educational models and network collaboration based on studies conducted with Irish

undergraduate students from the Institute of Technology, Carlow, and the University of
Limerick. The students and the universities collaborated with SMEs in offering services wherein
the students started at the conception stage and worked up to the final deliverables. As a
precursor to this live project experience, students were involved in multidisciplinary learning in
order to foster the environmental thinking and mindset. The authors observed that the
sustainability literacy and the experience gained from the live projects helped the students, from
a follow up study, be initiators of sustainable practices elsewhere. The study by Lukman et al.,
(2009)9 establishes the position of the University of Maribor, Slovenia, in improving
collaboration among various entities in order to improve sustainability initiatives at a regional
level. They suggested that, “academic research has an important role to play but only if
interdisciplinary and multidisciplinary thinking and learning are brought into effect…,” (p.
1143). According to them, an open systems model where there is participation from universities,
local community, local governments, NGOs, and other stakeholders is the ideal setup for better
implementation of sustainable practices in SMEs. Collaborative learning was suggested as a
major tool in bringing about the change, based on the case of local SMEs in Maribor. The results
showed collaboration among the University of Maribor, Municipality of Maribor, NGOs, and
other local agencies.
The different cases and other research articles point towards an interdisciplinary engineering
education to foster sustainable thinking. The cases also indicate that integrating sustainable
education as part of the curriculum improves the environmental awareness among the students.
Challenges to Implementation in the United States
Eseonu and Wyrick (2011)10 introduce an application of physical heat transfer to the process of
policy transfer. They explain that similarities and differences between countries determine the
rate and success of policy transfer. Sustainability is a less culturally sensitive subject in Europe
than is the case in the United States. This difference is reflected in business and educational
practices, as discussed above. Cultural adversity also affects institutional support for initiatives
perceived as sustainable or “green.”
Dennis (2011a)11, (2011b) 12 suggests that institutions and culture are two major levers used to
influence SME growth and entrepreneurship culture. He suggests that a lagging culture can be
led by institutions, such as universities (Ylinenpaa, 1998;13 Siegel, 200714). Engineering
education at universities provides one such avenue for institutional leadership in light of global
competition for (1) employment, (2) sustainable projects, (3) international students, and (4)
natural resources.
The Education – Entrepreneurship – Sustainability - Policy Connection
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Small and Medium-sized Enterprises (SMEs) face different barriers to implement sustainable
practices. Some of the major barriers were consolidated by Natarajan & Wyrick (2011)6. The
major barriers were finance, lack of expertise, lack of information, and company culture.

Similarly there were factors that motivated firms towards better environmental practices. The
major motivators were legislation, owner(s) perspective, customer demands, and internal drive.
SMEs struggle with understanding environmental sustainability due to the lack of people with
sustainability education in their organization. In addition an owner or a group of owners with a
positive and proactive environmental outlook helps the SMEs in implementing environmentally
proactive practices.
SMEs usually have one or a small group of owners who are involved in most of the decision
making. A certificate course at Texas Tech University offers a technology entrepreneurship
program. The program brings together engineers and business school students to foster
interdisciplinary education. The enrollment in the program and the success of the course suggests
that engineering and business graduates are interested in being entrepreneurs in future. This trend
suggests that small businesses will continually be started causing increasing environmental
impact.
In this light, it becomes important that entrepreneurs who are product of our educational system
be informed on environmentally sustainable practices. Irrespective of the size of the company
they are involved with, they can champion the change towards better environmental practices.
Lack of expertise can be removed and the internal drive can be increased in order to push
towards better environmental practices. Hence it is important that environmental education is
part of every engineering curriculum and also part of any business curriculum.
Legislation is one of the motivators towards better environmental practices in SMEs. Culture was
identified as a factor that enables policy diffusion by Eseonu and Wyrick (2011)10. Entrepreneurs
with a proactive outlook towards environmental practices can provide a positive culture. A
positive culture results in faster policy diffusion as the positive culture acts like a highly
conductive material promoting heat transfer. Literature shows that networking and making SMEs
work together improves their environmental sustainability. A culture that is highly conducive for
policy diffusion is a desirable state for legislators. SMEs that are accepting of legislation and
proactive with environmental implementation will contribute to constantly evolving better
practices.
Recommendations for Implementation
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Integrating environmental education into engineering education will take time and cannot be
achieved overnight. The following are some initial steps that can help in the ultimate integration.
Senior design projects are in most cases in collaboration with an outside organization. The
curriculum can be altered such that senior design projects are geared towards applying
sustainability to students’ area of study. This will result in developing integrated and
interdisciplinary approach towards sustainability. Students applying the concepts of
sustainability in real world will improve their outlook when they become entrepreneurs. Courses
on Environmental Management Systems (EMS) will help improve student expertise on

sustainable management. EMS such as the ISO 14001 can be applied to a variety of industries as
it provides general guidelines and metrics to implement and measure environmentally
sustainable practices. Courses and projects relating to sustainability can be a platform which can
be used to develop a curriculum geared towards sustainable education.
Conclusion
The model discussed in this paper is a theoretical model that does not take into account other
barriers in integrating environmental education with engineering education. However this paper
provides an important connection between engineering education, sustainable education,
entrepreneurship, and policy making that will affect not only the environment but also the
economy and the society. Better concentration on sustainable development will result in the
earth’s ability to provide raw materials and receive back wastes. Sustainable development
therefore plays an important role in providing a space for our existence. Sustainable development
can be achieved effectively and efficiently through sustainable education. Sustainable awareness
among our current and future entrepreneurs will effect better policy decisions contributing to the
growth of our society.
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