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Abstract This paper examines the critical intersection of waste management and entrepreneurship
within the context of sustainability-focused education, emphasizing the importance of integrating these
themes into academic curricula to address pressing global environmental challenges. As the world
grapples with issues such as resource depletion, excessive waste generation, and unsustainable
business practices, the transformative role of education becomes increasingly evident. This study
highlights how equipping students with the knowledge, skills, and entrepreneurial mindset to innovate
for sustainability can serve as a powerful catalyst for change.

The paper proposes a multidimensional pedagogical approach that combines theoretical understanding
with practical application, fostering critical and innovative thinking. The paper also explores the role of
experiential learning methodologies, such as problem-based learning, design thinking, and value co-
creation, in fostering collaboration across disciplines and engaging stakeholders. By doing so, it seeks
to prepare the next generation of environmentally conscious entrepreneurs capable of addressing
waste management challenges while contributing to a more sustainable future.

Introduction

The integration of sustainability into education
is increasingly recognized as a necessity to
align with the global push for sustainable
development, as underscored by the United
Nations Sustainable Development Goals
(SDGs). Waste management, as a critical
aspect of sustainability, presents unique
opportunities for entrepreneurship, enabling
economic growth while promoting
environmental stewardship. By introducing
concepts such as the circular economy,
students are equipped to analyze waste as a
resource rather than a burden, thus shifting
traditional perceptions of waste management to
one of opportunity.

The growing emphasis on Environmental,
Social, and Governance (ESG) metrics further
underscores the importance of sustainability in
business. Companies are increasingly
measured on their ESG scores, with
compliance reflecting their commitment to
environmental stewardship, social
responsibility, and governance practices. By
introducing ESG principles into
entrepreneurship education, students gain a

deeper understanding of how sustainable
practices impact business performance and
stakeholder trust.

Oliveira Silva & Morais (2022) notes that a large
part of the textile and fashion industry operates
on a linear economy model i.e. extraction of
natural resources, production of goods, sold to
consumers and then shortly thereafter
discarded. The research notes that fast fashion
is characterized by mass production, variety,
agility, low prices and short life cycles
generating high levels of waste that are
inappropriately disposed of in the environment.

Oliveira Silva & Morais (2022) describes
companies as having two types of Circular
Business Models (CBM) which they refer to as
Adopters and Incumbents. Adopters follow the
traditional principles of a linear approach but
transitioning towards a circular economy model
whereas Incumbents, on the other hand, are
companies whose businesses are based on the
outset on the principles of the circular economy.
The Incumbents face the following challenges
one, to have a clear circularity strategy which is
a double edge sword viz doing what is good for
business and at the same time following
principles of circularity. Secondly, they would
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then outsource production where they have
limited control over the conformance to
circularity. Then the decision on outsourcing is
not done with care.

Literature review

In their research, Rasheed et al. (2024)
investigate the crucial roles of waste
management and green innovations within
green supply chain management, exploring
how these practices contribute to what they
refer to as “enviropreneurship performance.”
The term “enviropreneurship,” as coined by
Albhirat et al. (2024), blends “environment” and
“entrepreneurship” to describe innovative
business approaches that prioritize
sustainability and environmental improvement.
This concept positions businesses to capitalize
on opportunities that emerge from addressing
environmental challenges. Small businesses
are well-suited to embrace enviropreneurship
due to their flexibility and ability to adapt quickly
to sustainable practices. In this sense, small
enterprises can act as pioneers of green
innovations, often introducing new business
models that integrate ecological responsibility
into their core operations.

Rasheed et al. (2024) further emphasize the
growing significance of consumer preferences
in shaping business strategies. They argue that
shifts in consumer behavior present significant
opportunities for entrepreneurs to offer eco-
friendly solutions that cater to an increasingly
environmentally conscious market. This
demand for eco-friendly products has grown in
recent years, with consumers seeking products
and services that align with sustainable
practices. This surge in eco-conscious
consumption has created new niches for
businesses, particularly in areas like
sustainable transportation and fashion. As
Rasheed et al. highlight, businesses that can
innovate and offer solutions to these emerging
demands will be well-positioned for growth.
Entrepreneurs who can provide sustainable
alternatives not only respond to these shifts but
also lead the way in creating more
environmentally responsible products and
services Hirvonen & Johansson (2025).

This perspective aligns with the findings of
Petrova et al. (2025), who investigate the role
of consumer perception in driving the green
economy. They find that businesses that
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actively communicate their sustainability efforts
through green marketing campaigns are more
likely to build brand loyalty and consumer trust,
thus securing a competitive advantage.
Similarly, Singh et al. (2024) discuss the role of
sustainable product design in shaping
consumer preferences, emphasizing the need
for businesses to incorporate lifecycle
assessments in product development.

Drawing on the work of Salinas-Navarro et al.
(2022), Rasheed et al. (2024) present a visual
model in Figure 1 that illustrates the complexity
of a sustainable supply chain. The research
highlights the necessity of a well-developed
management system capable of addressing the
full cycle of waste management. Rasheed et al.
emphasize that efficient waste handling is not
merely a matter of collection and disposal; it
involves establishing robust protocols, routines,
and information systems to ensure that waste is
properly managed at every stage of its lifecycle.
This approach is critical to minimizing
environmental impacts, particularly within
industries that generate significant amounts of
waste, such as manufacturing and logistics.
The study reinforces that adopting
comprehensive waste management systems
contributes to the sustainability goals of
businesses and enhances their capacity to
operate responsibly within green supply
chains.Complementing this, Gupta and Bansal
(2024) examine the intersection of waste
management and financial performance,
demonstrating that firms that adopt circular
economy practices not only improve their
sustainability outcomes but also achieve cost
savings and higher profitability. Their research
suggests that strategic investments in zero-
waste initiatives yield long- term financial
benefits, encouraging broader adoption of
sustainable business practices.

In addition to waste management, Rasheed et
al. (2024) explore how entrepreneurship
education can further support businesses in
achieving sustainable outcomes. As part of
their research, they had students conduct
surveys among potential customers to gauge
their responses to new product ideas. This
process allows entrepreneurs to gather critical
feedback and adjust their product offerings to
meet customer expectations while ensuring that
the products align with sustainability principles.
The methodology used by Rasheed et al.
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Figure 1. Sustainable supply chain in today’s world, (Salinas-Navarro et al., 2022)

(2024) follows a strategy similar to that
employed by Re and Magnani (2022), who
studied entrepreneurs committed to circular
principles from the outset of their businesses.
Re and Magnani's research highlights the
importance of value co-creation, wherein
various stakeholders, including customers,
collaborate in the development and refinement
of products and services. The value of this
approach lies in the way stakeholders—not only
customers—become integral to the innovation
process, effectively “buying into” the
sustainable concepts at the heart of the
business. By engaging stakeholders early in the
process, entrepreneurs can create products
that not only meet market demands but also
foster a sense of shared responsibility towards
sustainability.

Thus, Rasheed et al. (2024) underscore that
the integration of waste management and
green innovations, alongside a strong
entrepreneurial framework, can lead to
significant improvements in environmental
performance. By embracing sustainable
practices and engaging stakeholders in value
co-creation, entrepreneurs can drive the
development of eco-friendly solutions that
address the evolving needs of consumers and
contribute to a more sustainable future. Del
Vecchio et al. (2021) note that programs that
increase skills in the Circular Economy field

also create new opportunities and jobs,
identifying different education patterns in
entrepreneurship education. Expanding on this,
Berman and Hargrove (2025) and Wicaksono
(2025) highlight that university incubators and
accelerator programs focusing on sustainable
business models are playing an increasingly
important role in shaping the next generation of
enviropreneurs, equipping them with the
necessary skils to drive impactful
environmental change.

Aim and objectives

The aim of the research is to propose a
multidimensional pedagogical approach for
academics that fosters innovative thinking and
addresses waste management challenges
within  the context of sustainability,
entrepreneurship, and the circular economy.
The research seeks to outline an educational
framework that integrates key strategies and
frameworks to encourage students to think
creatively, critically, and collaboratively about
waste management, while developing the skills
needed to contribute to sustainable practices
and entrepreneurial innovation.

The objectives of the research are as follows:
1. To explore environment

entrepreneurship as a means of
integrating sustainability with
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innovation for  effective waste

management in academia.

2. To identify and implement teaching
strategies that encourage students to
develop creative, interdisciplinary, and
entrepreneurial solutions to waste.

3. To promote hands-on learning
methods that measure entrepreneurial
skills while addressing real-world
sustainability issues.

Methodological Approach
The study implemented various strategies to

integrate sustainability-focused
entrepreneurship education with practical
applications in waste management.
Experiential learning played a key role,

incorporating problem-based learning, design
thinking, and value co-creation to engage
students in developing waste reduction
initiatives. An interdisciplinary approach was
adopted by embedding circular economy
principles, sustainable supply chain
management, and ESG (Environmental, Social,
and Governance) metrics into business
curricula. Entrepreneurial innovation was
encouraged, prompting students to view waste
as a resource and develop sustainable
business models addressing the challenges of
fast fashion waste. Additionally, stakeholder
collaboration was emphasized, engaging
industry partners and local communities in co-
creating solutions for waste management.

To assess the effectiveness of these strategies,
a combination of qualitative and quantitative
data was generated and analyzed. Surveys and
questionnaires were conducted among
students to evaluate their perceptions of
sustainability and circular economy practices.
Content analysis of curriculum implementation
and student project outcomes provided insights
into the integration of  sustainable
entrepreneurship principles.

Through this empirical investigation, the study
successfully fulfilled its research objectives. It
assessed the role of entrepreneurship
education in  equipping students with
sustainability-driven skills and identified key
challenges in implementing circular economy
practices. The empirical validation of
sustainable entrepreneurship concepts was
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evident in the engagement and learning
outcomes of students, as reflected in surveys,
and project analyses.

Sampling and Patrticipants

The study targets students from a university of
technology in the field of clothing and textiles
enrolled in programs related to engineering and
the built environment. A purposive sampling
strategy was used to select participants who
are currently involved in entrepreneurship,
sustainability, or waste management-focused
courses and subjects. Waste arises at various
stages of the value chain and in different forms
and complexity. Therefore, levels of knowledge
required to deal with different types of waste
and how to manage this need to be considered.
This can start from a very basic approach to
capturing and collecting waste to dealing with
waste arising at various stages in a production
process by managing and accounting for waste
at a macro level viz. ESG. This ensures that
participants have the relevant background to
engage with the proposed pedagogical
strategies effectively.

Data Collection Methods

Surveys and Questionnaires: These were
used to collect quantitative data from final year
students before and after the course
interventions. Questions focused on students'
knowledge and application of waste
management, sustainable practices,
entrepreneurial mindset, and their willingness
to innovate with sustainability in mind.

Interviews and Focus Groups: Semi-
structured interviews and focus group
discussions were conducted with a subset of
students to gain deeper insights into their
experiences with the pedagogical approach.
These qualitative methods explored students'
perspectives on the value of the innovative
teaching strategies (problem-based learning,
value co-creation, design thinking, etc.), and
how these strategies influenced their
understanding of waste management and
entrepreneurship.

Project-based Assessments: Students
completed projects that involve designing a
sustainable product with a focus on waste
management. The outcomes of these projects
were assessed based on creativity,
sustainability, feasibility, and innovation.
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Intervention Framework
The pedagogical strategies were implemented
through a series of interventions, including:

Problem-Based Learning (PBL): Students
worked in groups to tackle real-world waste
management issues, developing solutions
that balance economic viability and
environmental impact.

Value Co-Creation: Students collaborated
with local businesses and/or SMMEs to design
sustainable products, ensuring reproducibility,
confirming that the solutions meet market
needs and fulfil sustainability criteria.

Design Thinking Workshops: A series of
workshops were held guiding students
through the design thinking process, from
ideation to prototyping, with a specific focus on
sustainability and waste management.

Data Analysis

Statistical analysis was conducted on the
survey and questionnaire data to measure
changes in students' knowledge, attitudes,
and behaviors regarding sustainability, waste
management, and innovation. These included
pre and post- intervention comparisons to
assess the impact of the pedagogical
strategies.

Qualitative Analysis: Thematic analysis was
applied to interview and focus group data to
identify key themes related to students’
perceptions of the pedagogical approach. This
helped in understanding how students
engaged and applied the concepts of
entrepreneurship, sustainability, and waste
management.

Findings

Findings showed increased student awareness
and innovation, industry-relevant curriculum
improvements, and successful waste-to-value
projects. Stronger academia-industry
collaborations were also established. Future
research focused on assessing
entrepreneurship competencies and evaluating
the long-term impact of student projects. Based
on the data collected through the outlined
methodology, the following are the findings
came up strongly:
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Better Understanding of Enviropreneurship
and Sustainability

The research was expected to find students’
understanding of enviropreneurship after
participating in the pedagogical interventions.
By combining environmental sustainability with
entrepreneurial innovation, students
recognized the potential of integrating
sustainable practices into business models.
This aligns with what previous research by
Rasheed et al. (2024) and Albhirat et al. (2024)
emphasized on, that enviropreneurship is a
valuable framework for addressing
environmental challenges through
entrepreneurship.

Enhanced Critical Thinking and Innovative
Problem-Solving

The implementation of problem-based learning
(PBL) and design thinking is likely to foster
higher levels of critical thinking and innovative
problem-solving skills. Students demonstrated
the ability to approach waste management
issues with creativity and a sustainability-
oriented mindset, addressing both
environmental and economic challenges. This
reflected in the development of practical,
sustainable solutions during the assessments.

Positive Shifts in Attitudes Toward
Sustainability

Data from surveys and focus groups revealed
a positive shift in students’ attitudes towards
sustainability and waste management.
Students showed increased awareness of the
importance of waste management practices
and their role as future enviropreneurs. This
shift in mindset reflected through their
willingness to incorporate sustainability into
their business ideas and career aspirations.

Improved Practical Application of
Sustainable Practices

Through project-based assessments and
case study analysis, students demonstrated
the ability to apply their learning to real-world
scenarios. The findings suggest that students
are more capable of developing sustainable
business models and waste management
solutions after exposure to hands-on, practical
learning experiences. The inclusion of case
studies of successful businesses will further
reinforce this practical knowledge, showing
how sustainable practices can be integrated
into business strategies to achieve
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competitive advantage.

Growth in Entrepreneurial Mindset

The research shows that students, particularly
in business and entrepreneurship-focused
courses, experience a growth in
entrepreneurial mindset, where they view
waste not as a problem but as an opportunity
for innovation. The integration of sustainability
and waste management into the curriculum
contributed to a broader understanding of how
entrepreneurship can drive positive
environmental impact. The students could see
themselves going for a start-up in future.

Holistic Understanding  of  Waste
Management

By integrating sustainability topics across
disciplines, students gained a holistic
understanding of waste management,
recognizing the interconnectedness of
business operations, product design, and
environmental science. This multidisciplinary
approach equipped students with
comprehensive skill sets to address waste
management challenges from multiple angles.

These findings contributed to the development
of effective pedagogical strategies that
prepared students to become innovative and
responsible entrepreneurs capable of tackling
global sustainability challenges, particularly in
waste management.

Potential challenges

The pedagogical approach faced several
potential challenges that could impact its
design, implementation and outcomes. A
significant hurdle lied in differences in
background knowledge and familiarity with
sustainability concepts may lead to disparities
in participation and engagement, while
communication barriers arising from distinct
terminologies and methodologies further
complicated the collaboration.

Engaging external stakeholders for value co-
creation activities proved difficult, as building
relationships for engagement with businesses
and other stakeholders was time intensive.
Students struggled to access and engage with
these stakeholders due to limited networks or
right communication skills.
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Assessment complexity was another potential
issue, as measuring the effectiveness of the
pedagogical approach in fostering innovative
thinking and sustainability-
oriented entrepreneurship didn't come easy.
Creativity and critical thinking are difficult to
quantify, and balancing assessments of both
technical competencies and entrepreneurial
skills required sophisticated rubrics and
considerable effort from instructors. Time
constraints further complicated matters, as the
limited duration of academic courses does not
allow for the depth needed to fully engage with
complex sustainability challenges.

Real-world projects, which involved
stakeholder engagement and prototyping,
required extended timelines that does not
always align with academic schedules. Student
engagement and motivation also pose risks to
the success of the approach. Not all students
found sustainability or entrepreneurship topics
equally compelling, potentially affecting their
participation. Fear of failure inhibited students
from proposing innovative solutions or
experimenting with new ideas. Cultural and
contextual differences added another layer of
complexity, as the effectiveness of the
approach varied depending on the cultural,
economic, and institutional context. For
instance, students in resource-rich settings had
different perspectives on waste management
than those in resource-constrained
environments.

Integrating sustainability concepts across
disciplines presented its own set of
challenges. Overloaded curricula made
students resistant to adding more content,
while balancing the depth and breadth of
interdisciplinary topics. Finally, resource
limitations, such as unequal access to
technology, hindered the implementation of
critical activities like stakeholder
collaborations and product making.

Addressing these challenges required careful
planning, institutional support, and a flexible
approach. Mitigation strategies could include
providing faculty training, leveraging digital

tools for stakeholder engagement, and
designing adaptive assessment methods. By
proactively tackling these barriers, the

proposed pedagogical framework can be more
effectively implemented, ultimately fostering
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innovative thinking and sustainable practices
among students

Conclusions

This research highlights the importance of a
multidimensional pedagogical approach in
fostering innovative thinking and addressing
waste management within academic settings.
By integrating principles of sustainability,
entrepreneurship, and the circular economy,
the proposed framework empowers students
to tackle real-world challenges with creativity,

critical thinking, and collaboration. The
findings underscore the potential of
pedagogical strategies such as problem-

based learning, value co-creation, and design
thinking to equip students with the skills and
mindset necessary to address environmental
issues while fostering  entrepreneurial
innovation.

The research demonstrates that integrating

sustainability  topics across  disciplines
provides students with a holistic
understanding of the interconnected

challenges of waste management, business
practices, and environmental impact. Practical
applications, including project-based
assessments and case study analysis, enable
students to bridge the gap between theoretical
knowledge and real- world implementation,
preparing them to create sustainable business
models and innovative waste management
solutions. Moreover, the emphasis on an
entrepreneurial mindset and interdisciplinary
collaboration not only enhances students'
ability to think creatively but also prepares
them to engage with diverse stakeholders.

In conclusion, this work provides a roadmap for
academics to develop and implement teaching
strategies that address critical sustainability
issues while fostering the next generation of
environmentally conscious innovators. By
adopting such approaches, educators can play
a pivotal role in equipping students to navigate
and address the complex challenges of waste
management and contribute to a more
sustainable future.

Potential for future research

The proposed pedagogical approach offers
significant opportunities for future research
aimed at enhancing the understanding of how
innovative teaching strategies can address
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waste management challenges while fostering
sustainability and entrepreneurship. One area
for exploration involves longitudinal studies that
evaluate the long-term impact of such
pedagogies on students’ knowledge, skills, and
attitudes. These studies could track how
students apply sustainability and
enviropreneurship concepts in their careers or
entrepreneurial ventures, providing insights into
the sustained benefits of this educational
approach. Additionally, investigating the
adaptability and effectiveness of this framework
across disciplines, including business,
engineering, environmental sciences, and
design, could shed light on how interdisciplinary
collaborations shape student outcomes and
which fields derive the most benefit.

Another promising avenue lies in examining
how the pedagogical framework performs in
diverse cultural and regional contexts.
Variations in sustainability perceptions and
practices across geographic and socio-
economic settings present a valuable
opportunity to analyze its effectiveness in
different environments, such as resource-rich
versus resource-constrained areas. Similarly,
future research could delve into the integration
of digital tools and technology within this
pedagogical approach. For instance, virtual
simulations, augmented reality, and digital
collaboration  platforms  could facilitate
stakeholder engagement and design thinking
processes, offering a more dynamic learning
experience.

Stakeholder engagement models also warrant
further investigation. Research could focus on
developing and testing partnerships with local
businesses, policymakers, and non-profits to
enhance value co-creation activities. The
impact of these collaborations on student
learning and the feasibility of scaling such
initiatives across institutions would be
valuable contributions to the field. Moreover,
innovative assessment methods need
exploration to measure critical yet subjective
outcomes, such as creativity, critical thinking,
and sustainability- oriented entrepreneurship.
Designing reliable rubrics and tools for these
qualitative skills could improve the evaluation
of learning outcomes.

The scalability of the pedagogical approach
across different educational levels, such as
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high schools and vocational training, and its
alignment with systemic educational policies,
is another area ripe for research. Additionally,
studies could assess the tangible impact of
student-led projects on sustainability metrics,
such as reductions in waste generation or
improved recycling rates, to demonstrate the
real-world significance of these educational
innovations.

Integrating emotional intelligence and ethical
decision-making into the framework could also
be explored to understand their influence on
students’ ability to innovate responsibly and
sustainably. Comparative studies evaluating
this pedagogical approach against traditional
or other innovative methods, like flipped
classrooms or experiential learning, could
further refine its implementation. Lastly,
gathering feedback from industry
stakeholders who engage with students during
value co- creation projects could help adapt the
approach to better align academic training with
real-world needs and industry expectations.

Future research on these aspects has
immense potential to advance educational
practices, management, and nurture
environmentally conscious entrepreneurs. By
addressing these areas, researchers can
contribute to shaping innovative, sustainable
pedagogies that drive meaningful
development and prepare students to meet
the demands of a rapidly changing world
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