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Abstract: Sustainability has become an increasingly critical consideration in the field of industrial engineers
and management (IEM) professionals. As companies face growing pressure to balance profitability with
environmental and social responsibility, the need for higher education institutions (HEIs) to incorporate
sustainability principles into their curriculums has become evident. Teaching sustainability in business
economics provides students with a comprehensive understanding of the environmental and social
impacts of business activities. By emphasizing the interconnectedness between business decisions and
sustainable outcomes, students gain a broader perspective on the long-term consequences of their
actions. They become equipped with the knowledge and tools to make informed choices that promote
environmental control, social equity, and economic prosperity. One of the main challenges in teaching
sustainability lies in bridging the gap between theoretical concepts and practical application. To address
this, educators can adopt experiential learning methods such as case studies, simulations, and real-world
projects. These approaches enable students to analyze real-life business scenarios and devise sustainable
strategies. By engaging in hands-on activities, students develop critical thinking skills, problem-solving
abilities, and a deep appreciation for the complexities of sustainable business practices. Results will focus
on following key approaches of teaching sustainability in the field of IEM: sustainable business models und
sustainable finance
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1. INTRODUCTION

In the past decade, sustainability has emerged as a central theme at higher education institutions (HEls),
accompanied by the belief that education could play a pivotal role in driving sustainable development
(SD) strategies. As a result, the United Nations' decade of education for SD emphasized the integration of
sustainable development theory and practices into educational frameworks. These initiatives have
sparked a transformative shift in the education landscape, giving rise to the paradigm of education for SD
(Stein, 2019; Yli-Panula et al., 2020; Buckler & Creech, 2014).

Most importantly, education for SD empowers students to gain direct experiences with sustainability
through innovative learning approaches. By engaging with this framework, students can directly witness
the impact of sustainable practices, fostering a deeper understanding of the importance of sustainability
in their lives and broader society. Through education for SD, HEls play a crucial role in nurturing
environmentally conscious and socially responsible individuals who are equipped to address the pressing
challenges of our time (Kishita et al., 2018; Bedawy, 2014).

Furthermore, there has been a notable surge in government policies, academic initiatives, corporate
engagement, and public interest aimed at advancing the journey towards sustainability. This growing
momentum underscores the collective recognition of the urgent need to preserve the environment,
utilize resources prudently, and create value for society, all while ensuring long-term economic
competitiveness. These focal points encapsulate the essence of sustainability as a well-defined concept,
addressing the multifaceted challenges of our times (Lynch, 2019; Behnam et al., 2018).

Recognizing the urgency, it becomes crucial to comprehend the driving forces behind this necessary
transformation. The transformation towards sustainability within higher education requires a



multifaceted approach. A willingness to embrace sustainability among programme directors, coupled
with supportive regulations, standards, and faculty commitment, will collectively drive change within
HEls. (Barth, 2015; Weiss & Barth, 2019).

Previous research highlighted the lack of integration of SD aspects into higher level operations
management (OM) education (Fredriksson & Persson, 2011). Furthermore, OM is recognised as one of
the fundamental fields in engineering education, especially for supporting SD, since it combines design,
operation, improvement and transformation of input resources into output products and services
(Fredriksson & Persson, 2011). Recently, a lack of studies focusing on the OM and SD integration in
engineering education has been identified, especially in the context of didactic practices (Rampasso et al.,
2019). It is necessary that SD fundamentals are integrated into engineering field, especially into
engineering education (Frederiksson & Persson, 2011). For this reason, certain improvements in
engineering education are needed, to motivate students to rethink their future professional roles and to
recognise the necessity for creating value for all stakeholders, while providing a safe, healthy and quality
workplace (Frederiksson & Persson, 2011). Necessary improvements in engineering education call for a
variety of complex and transdisciplinary adaptations based on evidence-based competence profiles to
contribute to the safety, health, and welfare of the public (Rampasso et al., 2020; European Commission,
2019). Integrating sustainability into the curriculum of IEM at HEls is crucial in preparing future
professionals to address the challenges of global environmental and social issues.

Based on the above statements this paper aims to narrow the scope and answer the following research
question: What are theoretical concepts and practical implications to teach sustainability in the context of
business economics at higher education institutions?

2. METHOD

According to Omazic et al. (2022), to tackle the complexities posed by contemporary challenges of
sustainability education in the field of industrial engineering and management a pioneering initiative
known as a "Sustainability Business Economics Lab" (SBEL) was implemented. The primary objective of
this innovative lab is to cultivate sustainability competences among students specializing in the field of
IEM. By integrating sustainability skills with their technical and economic expertise, the lab empowers
students to approach problems in the area of techno-economics with a critical, analytical, and sustainable
mindset. The SBEL is designed as a competence-based platform that goes beyond traditional classroom
learning. It provides IEM students with hands-on experiences and practical scenarios to apply
sustainability principles to real-world industrial challenges. By engaging in this dynamic learning
environment, students gain the skills and knowledge needed to make informed and sustainable decisions
in their future professional endeavors (Omazic et al., 2022).

Through the SBEL, students learn to analyze the socio-economic and environmental dimensions of
complex industrial issues. They are encouraged to think holistically, considering the long-term impacts of
their decisions on various stakeholders and the environment. By incorporating sustainability into their
problem-solving approaches, students develop a heightened awareness of the interconnectedness
between economic growth, technological advancement, and environmental stewardship. Furthermore,
the lab fosters interdisciplinary collaboration, allowing students to work in teams with diverse
backgrounds, sharing their expertise and insights to tackle multifaceted challenges. This collaborative
spirit prepares students to thrive in a globalized world, where sustainability challenges often require a
collective effort from professionals with different skill sets and perspectives (Omazic et al., 2022).

IEM students emerge as future change-makers and leaders, ready to shape industries in a way that aligns
with sustainable development goals and brings about positive transformation in society. In conclusion,
the SBEL represents a pioneering educational approach that synergizes sustainability competence with
technical and economic skills, empowering IEM students to approach challenges critically, analytically,
and sustainable. This transformative learning experience equips students with the tools they need to
contribute meaningfully to the advancement of techno-economics while maintaining a steadfast
commitment to environmental and social sustainability. As depicted in figure 1, the modules (phases) of
the SBEL have been carefully crafted, drawing inspiration from the three commonly employed models of



collaborative learning in engineering courses: classroom-based, laboratory-based, and project-based
modules (Schnak, 1996; Rodriguez-Sanchez, 2020).
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Figure 1: SBEL Methodology (Omazic et al., 2022)
The three phases of the SBEL of Omazic et al., 2022 are summarized and briefly described below.

The primary objective of the online phase is to equip students with a comprehensive understanding of
sustainability within the context of business economics. This phase commences with a kick-off meeting,
where the instructor outlines the learning and teaching concept, sets the goals, explains the assessment
methods, establishes the sequence of events, and introduces useful tools to enhance the learning
experience. As a crucial step in gauging students' current level of sustainability competence, a survey is
conducted during the online phase. This survey draws upon the wealth of knowledge present in scientific
literature concerning the cultivation of sustainability competence in education. Through this assessment,
the online phase aims to gauge students' proficiency in specific sub-competencies related to sustainability
(Omazic et al., 2022).

During the presence phase, students take on the roles of experts as they deliver their presentations on
the generic introduction to sustainability in the context of business economics. This interactive phase
allows for in-depth discussions and knowledge-sharing among peers, fostering a deeper understanding of
sustainability concepts. Students are organized into small and homogeneous teams to collaboratively
work on case studies provided by the instructor. This team-based approach encourages effective
communication and collaborative problem-solving. (Omazic et al., 2022).

In the transfer phase, students review and update their initial survey on sustainability competence. They
provide comments on changes and improvements experienced during the SBEL. This feedback helps
observe individual learning pathways and refine the course content and teaching methods. An
anonymous feedback session on the last day further ensures continuous quality assurance (Omazic et al.,
2022).

The methodological approach of this paper is centered on competence-based education and training. It
follows a modularized program architecture and utilizes digital teaching and learning formats within the
area of sustainable business economics. Therefore, literature based theoretical concepts and practical
implications will be introduced witch focus on the presence phase for the SBEL. For this purpose,
different topics in the areas of sustainable education were evaluated in scientific publications. Care was
taken to ensure that the subject areas can be used for the presence phase. The search query was
performed in google scholar.

3. RESULTS

The results show a various sustainable practices and strategies in the design and optimization for
sustainable education. In this context, the results will focus on following key approaches of teaching
sustainability in the field of industrial engineering and management: sustainable business models und
sustainable finance.

3.1 Sustainable business models

Teaching sustainable business models involves educating students about innovative and responsible
approaches to conducting business that prioritize environmental, social, and economic sustainability. This
type of education aims to equip future IEMs with the knowledge and skills needed to lead organizations
towards a more sustainable future (Williamsson et al., 2022; Stadtlaender et al., 2021).



The first step is to provide students with a comprehensive understanding of sustainability principles and
their significance in the business context. This includes exploring concepts like the triple bottom line,
circular economy, social impact, and stakeholder engagement. A next step is Integrating real-world case
studies and best practices to demonstrate the successful implementation of sustainable business models.
By analyzing companies that have effectively integrated sustainability into their strategies, students can
gain insights into practical applications and potential challenges. Teaching sustainable business models
often involves adopting a systems thinking approach. Students learn to view businesses as part of a larger
interconnected system, understanding the broader impacts of their decisions and actions on society and
the environment (Karlusch et al., 2018; Williamsson et al., 2022; Stadtlaender et al., 2021; Geissdoerfer et
al., 2018).

Encouraging collaborative learning fosters peer-to-peer discussions, idea sharing, and problem-solving.
Group projects and activities allow students to work together to develop innovative and sustainable
business solutions. Practical workshops and simulations allow students to engage in hands-on activities,
such as designing sustainable business plans, conducting environmental impact assessments, or analyzing
sustainability reports. Teaching sustainable business models also involves exploring ethical considerations
and responsible decision-making. Students learn to navigate complex ethical dilemmas and make choices
that align with sustainability values. Encouraging students to explore and develop sustainable innovation
ideas nurtures creativity and entrepreneurship thinking. This involves thinking outside the box to create
products, services, and business models that contribute positively to society and the environment. As
sustainability practices evolve, it is essential to emphasize the importance of continuous learning and
adaptation. Teaching students to stay informed about the latest sustainability trends and practices
ensures they remain effective and relevant in their careers. (Omazic et al.,, 2022; Stadtlaender et al,,
2021; Geissdoerfer et al., 2018; Janker & Faber, 2019).

By incorporating these approaches, educators can effectively teach sustainable business models, inspiring
the next generation of business leaders to prioritize sustainability and contribute to a more sustainable
and resilient global economy.

3.2 Sustainable finance

Teaching sustainable finance in the context of business administration for IEM focuses on integrating
environmental, social, and governance (ESG) factors into financial decision-making. Students can explore
concepts like impact investing, green bonds, and socially responsible investing (SRI). They can learn how
financial institutions can use their influence to direct capital towards sustainable projects and
environmentally friendly initiatives. Following key aspects and approaches to teach sustainable finance
should be considered (Poyser & Daugaard, 2023; Annand, 2015).

Educators introduce students to the concept of ESG integration, which involves assessing companies'
environmental, social, and governance performance alongside financial data. Students learn to identify
ESG risks and opportunities and understand how these factors can impact a company's financial
performance and long-term sustainability. A next step is Impact investing. This is an essential aspect of
sustainable finance, where investments are made in companies or projects that aim to generate positive
social or environmental impacts while also achieving financial returns. Students explore different impact
investing strategies and evaluate real-world impact investment opportunities (Belinga & Morsing, 2020;
Ziolo, 2020).

Furthermore, sustainable finance involves exploring investment vehicles such as green bonds and
sustainable funds. Students learn how green bonds raise funds for environmental projects, and how
sustainable funds invest in companies with strong ESG performance. Teaching responsible investment
strategies involves understanding various approaches like negative screening (excluding certain
industries), positive screening (including sustainable industries), and best-in-class selection (investing in
companies with leading sustainability practices) (Oulton, 2019; Annand, 2015).

Sustainable finance considers not only financial risks but also non-financial risks related to ESG factors.
Students should learn how to incorporate sustainability risks into risk management practices and
investment decision-making. A following aspect is corporate sustainability reporting. Understanding



corporate sustainability reporting and the disclosure of ESG-related information is crucial for sustainable
finance. Students analyze sustainability reports to evaluate a company's commitment to sustainability
and its potential impact on investment decisions. Furthermore, sustainable finance involves engaging
with various stakeholders, including investors, companies, regulators, and NGOs. Students explore the
importance of stakeholder engagement in promoting sustainable finance practices and influencing
corporate behavior. Sustainable finance also encompasses ethical considerations (Poyser & Daugaard,
2023; Annand, 2015; Oulton, 2019).

By offering a comprehensive curriculum that covers these aspects, educators can equip students with the
knowledge and skills needed to navigate the evolving landscape of sustainable finance and contribute to
building a more sustainable and socially responsible financial system.

4. CONCLUSIONS

This paper emphasizes the critical need for an educational offensive on sustainable development, given
the growing legal regulations and resource demands that impact prosperity and peace. The Sustainable
Business Economics Lab of Omazic et al., 2022 presented a showcases of an innovative teaching method
and a modular program structure, offering a blueprint for future IEM education. Teaching sustainable
business models involves instilling innovative and responsible practices prioritizing environmental, social,
and economic sustainability. Equipping future IEMs with such knowledge and skills is essential for leading
organizations towards a more sustainable future. Similarly, teaching sustainable finance in business
administration for IEMs integrates ESG factors into financial decision-making, exploring impact investing
and environmentally friendly initiatives. This ensures students comprehend how finance can direct capital
towards sustainable projects. Both approaches sustainable business models and sustainable finance
contribute to fostering environmentally conscious and socially responsible professionals.

5. REFERENCES

Annand, D. (2015) Developing a sustainable financial model in higher education for open educational
resources. International Review of Research in Open and Distributed Learning. 16 (5), 1-15.

Barth, M. (2015), Implementing Sustainability in Higher Education — Learning in an Age of Transformation.
Routledge Studies in Sustainable Development, Routledge, London

Behnam, S., Cagliano, R., & Grijalvo, M. (2018) How should firms reconcile their open innovation
capabilities for incorporating external actors in innovations aimed at sustainable development? Journal of
Cleaner Production. 170, 950-965. https://doi.org/10.1016/].jclepro.2017.09.168

Belinga, R., & Morsing, M. (2020) Teaching Sustainable Finance. Stockholm School of Economics: Mistra
Center for Sustainable Markets (Misum).

Buckler, C., & Creech, H. (2014) Shaping the future we want: UN Decade of Education for Sustainable
Development; final report. Unesco. 9-10.

El Bedawy, Randa, (2014) Embedding sustainable development into higher education: A case study from
Egypt. International Review of Management and Business Research. 3(1), 482.

European Commission, (2019) “Annex to the Proposal for a Decision of the European Parliament and of
Council on the Strategic Innovation Agenda of the European Institute of Innovation and Technology (EIT)
2021-2027: Boosting the Innovation Talent and Capacity of Europe”.

Fredriksson, P., & Persson, M. (2011) Integrating sustainable development into operations management
courses. International Journal of Sustainability in Higher Education. 12 (3), 236-249.

Geissdoerfer, M., Vladimirova, D., & Evans, S. (2018) Sustainable business model innovation: A review.
Journal of cleaner production. 198, 401-416.


https://doi.org/10.1016/j.jclepro.2017.09.168

Jonker, J., & Faber, N. (2019) Insights from teaching sustainable business models using a MOOC and a
hackathon. Journal of Business Models. 7 (3), 57-66.

Karlusch, A., Sachsenhofer, W., & Reinsberger, K. (2018) Educating for the development of sustainable
business models: Designing and delivering a course to foster creativity. Journal of cleaner production. 169-
179.

Kishita, Y., Uwasu, M., Hara, K., Kuroda, M., Takeda, H., Umeda, Y., & Shimoda, Y. (2018) Toward
designing sustainability education programs: A survey of master’s programs through semi-structured
interviews. Sustainability Science. 13, 953-972.

Lynch, R. (2019) Towards an innovation link between dynamic capabilities and sustainability strategy:
options for emerging market companies. International Journal of Innovation and Technology
Management. 16(04), 1940003. https://doi.org/10.1142/50219877019400030

Omazic, A., Zunk, B., & Pacher, C. (2022) Sustainability Competence-Based Engineering Education at
Higher Education Institutions: Introducing the Design for a Modularized “Sustainability Business
Economics Lab”. In EDULEARNZ22 Proceedings, pp. 7835-7840.

Oulton, W. (2019) Sustainable finance in education. Incorporating Sustainability in Management
Education: An Interdisciplinary Approach, 133-165.

Poyser, A., & Daugaard, D. (2023) Indigenous sustainable finance as a research field: A systematic
literature review on indigenising ESG, sustainability and indigenous community practices. Accounting &
Finance. 63(1), 47-76.

Rampasso, I. S., Anholon, R, Silva, D., Orddfiez, R. E. C., Quelhas, O. L. G., & De Santa-Eulalia, L. A. (2018)

Developing in engineering students a critical analysis about sustainability in productive systems: Empirical
evidences from an action research experience. International Journal of Sustainability in Higher Education.

20(2), 229-244.

Rodriguez-Sanchez, M. C., Chakraborty, P., & Malpica, N. (2020) International collaborative projects on
digital electronic systems using open source tools. Computer Applications in Engineering Education. 28
(4), 792-802.

Schnack, K. (1996) Internationalisation, democracy and environmental education. Environmental
Education Research in the Nordic Countries: Proceedings from the Research Centre for Environmental and
Health Education. The Royal Danish School for Educational Studies. Copenhagen, pp. 7-19.

Stadtlaender, M., Schoormann, T. & Knackstedt, R. (2021) Teaching Sustainable Business Models— A
Modeling-Driven Approach. Journal of Business Models. 9 (3), https://doi.org/10.5278/jbm.v9i3.5736

Stein, S. (2019) The ethical and ecological limits of sustainability: A decolonial approach to climate change
in higher education. Australian Journal of Environmental Education. 35(3), 198-212.

Weiss, M. and Barth, M. (2019) “Global research landscape of sustainability curricula implementation in
higher education”, International Journal of Sustainability in Higher Education.20 (4) 570-589.

Williamsson, J., Schaad, G., & Sandoff, A. (2022) Building legitimacy for sustainable business schools:
Using the business model concept when teaching corporate sustainability. Journal of Cleaner Production.
367, 133116.

Yli-Panula, E., Jeronen, E., & Lemmetty, P. (2019) Teaching and learning methods in geography promoting
sustainability. Education Sciences. 10(1), 5.

Ziolo, M. (Ed.). (2020) Finance and sustainable development: designing sustainable financial systems.
Routledge.


https://doi.org/10.1142/S0219877019400030
https://doi.org/10.5278/jbm.v9i3.5736

