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Abstract: The transformation toward a sustainable economy is considered one of the most effective
measures to accelerate the achievement of the United Nations’ Sustainable Development Goals for
2030. Sustainable entrepreneurs contribute to this transformation by identifying and exploiting
business opportunities based on sustainability challenges such as biodiversity loss. Recognizing a
business opportunity to achieve sustainable development characterizes the beginning of the sus-
tainable entrepreneurial process. Sustainable entrepreneurship education (SEE) aims to foster skills,
knowledge, and attitudes to accomplish tasks within this complex process. Role models are a common
pedagogical instrument in educational settings, such as SEE at higher education institutions, where
sustainable entrepreneurs are integrated into the curriculum to enhance learning outcomes. Given the
limited research on SEE for secondary education, an exploratory study is conducted to investigate the
effects of sustainable entrepreneurial role models on opportunity recognition for sustainable develop-
ment. A total of 136 secondary school students participated in a program that guided them through
the first steps of the sustainable entrepreneurial process. A total of 68 students were non-randomly
assigned to sustainable entrepreneurial role models, providing support and feedback. During the
program, groups of 3-5 students generated opportunity ideas (n = 35) for sustainable development.
The quality of the opportunity ideas is explored by a qualitative content analysis. The obtained data is
further analyzed for statistical group differences. The findings indicate the potential positive effects of
sustainable entrepreneurial role models on idea generation for sustainable development. The results
can advise educators and researchers on the design and investigation of SEE for secondary education.

Keywords: sustainable entrepreneurship education; opportunity recognition for sustainable development;
sustainable entrepreneurial role models; secondary education

1. Introduction

To address global issues such as climate change, social injustice, and environmental
degradation, the United Nations established 17 Sustainable Development Goals (SDGs),
with a target for achievement by 2030 [1]. The Global Sustainable Development Report of
2023 serves as a mid-term review of progress toward these goals [2]. The report emphasizes
that continuing with a business as usual, predominantly characterized by inequality and
environmental destruction, will likely result in failing to meet the SDGs. Furthermore,
the report identified the transition to a sustainable and equitable economy as one of three
critical areas with the potential to accelerate the achievement of the goals.

Sustainable entrepreneurs who contribute as change agents through innovative market
solutions to tackle global sustainability challenges are considered crucial for this trans-
formation [3-5]. Sustainable entrepreneurship is defined as the process of discovery or,
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creation, and exploitation of business opportunities to develop and successfully imple-
ment innovative goods and services with environmental, social, and economic value on
the market [3,6-9]. In process-oriented definitions of sustainable entrepreneurship, the
founding process consistently involves recognizing business opportunities through dis-
covery or creation, evaluating or examining these opportunities, and ultimately exploiting
them to achieve sustainable development [3,6-9]. Opportunity recognition for sustainable
development is thus a fundamental phase in the sustainable entrepreneurial process [10].

The statement, “We call upon all businesses to apply their creativity and innovation
to solving sustainable development challenges.”, in Agenda 2030 identifies the private
sector, from small enterprises to multinational corporations, alongside governments and
civil society, as the actors that are capable of delivering sustainable development through
innovations such as environmentally friendly technologies [1] (p. 29). Startups mainly
succeed in identifying viable business opportunities related to SDG 3 (good health and
well-being), SDG 9 (industry, innovation, and infrastructure), and SDG 12 (responsible
consumption and production) [11]. In addition to entrepreneurial activity in these most
frequently targeted areas, private sector solutions are also created for SDGs that offer few
opportunities for entrepreneurs and whose improvement primarily relies on governmental
efforts, such as SDG 16 (peace, justice, and strong institutions) [11].

The research on entrepreneurial opportunity is driven by the question of why some
individuals are able to identify opportunities [12] for themselves (first-person belief) or
someone else (third-person belief) [13]. The central constructs that explain individual
differences in identifying third- and first-person opportunities include motivation and
knowledge [13]. Several factors influence whether sustainable development opportunities
(“opportunities that sustain the natural and/or communal environment as well as provide
development gain for others”) [14] (p. 639) are recognized by an individual. The subsequent
introduction presents a model for the opportunity recognition of sustainable development,
focusing on third-person opportunity beliefs. Models for recognizing first-person opportu-
nities for sustainable development are not further considered (e.g., [15]).

1.1. Conceptual Model of Recognition of Sustainable Development Opportunities

The first conceptual model, developed by Patzelt and Shepherd [14], identifies two
central factors—motivation and knowledge—that influence whether an individual recog-
nizes a sustainable business opportunity for someone. The model suggests that individuals
with knowledge about the social and natural environment, the perception of threats to this
environment, and the motivation to develop gains for others are more likely to recognize
entrepreneurial opportunities for sustainable development. Entrepreneurial knowledge,
such as customer needs, reinforces the relationship between those factors [14].

1.1.1. Motivation

Based on Ryan and Deci’s self-determination theory [16], Patzelt and Shepherd [14]
argue that the perception of a threat to personal well-being (to the basic psychological
needs of competence, relatedness, and autonomy) through unsustainable development
increases the likeliness that people are intrinsically motivated to recognize opportunities
for sustainable development. Therefore, the desire for self-determination to secure psy-
chological well-being represents a personal gain. An individual’s sensitivity to identifying
opportunities for sustainable development will increase with the perceived lack of personal
and societal competence to achieve the necessary sustainable development [14]. Likewise,
an opportunity for sustainable development is more likely to be identified when an indi-
vidual perceives their connection to people of other generations or nations as endangered
(need for relatedness) [14]. An individual who perceives their action options as threat-
ened by unsustainable developments is also more likely to recognize opportunities for
sustainable development, reflecting a need for autonomy [14]. According to Patzelt and
Shepherd [14], the likelihood of recognizing an opportunity for sustainable development
is further increased by altruistic motivation, as empathy and sympathy for people and



Sustainability 2024, 16, 1484

30f25

animals heighten attention toward others” problems. The positive connection between
the motivational aspects (perceived personal threats and altruism) and the likelihood of
recognizing an opportunity for sustainable development is enhanced by entrepreneurial
knowledge [14].

1.1.2. Knowledge

Sustainable entrepreneurs must possess both entrepreneurial knowledge and knowl-
edge of social and environmental problems to recognize business opportunities for sustain-
able development [14].

Patzelt and Shepherd [14] propose that entrepreneurial knowledge acts as a moderat-
ing condition, enhancing the likelihood of identifying a business opportunity for sustainable
development when confronted with a sustainability problem. Knowledge of economic
conditions, including markets, constraints, or opportunities to serve markets through legal
regulations or trends, and understanding customer problems are essential for identifying
business opportunities [17,18]. It is likely, however, that entrepreneurial knowledge alone
is insufficient for identifying business opportunities that enable social, environmental, and
economic gains beyond the entrepreneur [14].

Market failures such as negative externalities or information asymmetries, which
lead to unsustainable consumption and production behaviors, contribute to sustainability
issues and, as such, generate business opportunities for the creation of innovative business
models and technologies [17]. According to Patzelt and Shepherd [14], knowledge about
environmental and social problems such as air pollution or the loss of indigenous culture
facilitates recognizing opportunities for sustainable development.

1.2. Empirical Refinements of the Conceptual Model

The conceptual model by Patzelt and Shepherd [14] has been empirically investigated
in various studies using quantitative and qualitative approaches, yielding mixed results.
Choongo et al. [19] found only partial evidence for the effect of altruism within the concep-
tual model in a quantitative study on managers of mining companies in Zambia, attributing
this to differences between the developmental context (Texas) and the application context
of the model.

A qualitative interview study by Hanohov and Baldacchino [20] applied the model
to eight sustainable entrepreneurs in Germany and found largely empirical support. An
exception is motivation through perceived threat, as anticipated in the conceptual model.
Instead, the authors note that motivation for personal gains, such as the desire to be self-
employed, is a driving factor [20]. The authors extend the model by further investigating
how sustainable entrepreneurs increased their entrepreneurial knowledge and knowledge
of natural and communal environments prior to the recognition of an opportunity for
sustainable development. Sustainable entrepreneurs acquire entrepreneurial knowledge
by initiating and managing projects and working in the thematic field relevant to the
desired business opportunity [20]. Knowledge of environmental issues is gained through
time abroad, reading the information in newspapers, socialization within the family, or
sustainability movements.

The explorative empirical study by Ploum et al. [21] refines the altruistic element as
a motivational aspect of Patzelt and Shepherd’s conceptual model [14] by incorporating
pro-environmental values [22] and moral competences (normative and strategic action
competence), which are described as moral antecedents for opportunity recognition for
sustainable development [23].

Eller et al. [24] developed a processual model of sustainable opportunity identifica-
tion by combining the conceptual model by Patzelt and Shepherd [14] with the overall
sustainable entrepreneurship process described by Belz and Binder [6]. Identifying an
opportunity for sustainable development is understood as a process within the sustain-
able entrepreneurial process [24]. The linear process model of opportunity identification
emphasizes two transitions and the potential influencing factors regarding the transitions.
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The process starts with the identification of a sustainability issue. A solution in the form
of an idea intended to address the problem is generated only if there is an awareness of
the adverse consequences of the problem. The authors use the entrepreneurial attitude to
explain the subsequent transition from the solution to sustainable opportunity recognition.
In their model, entrepreneurial attitude replaces the role of entrepreneurial knowledge in
the original model by Patzelt and Shepherd [14], as the authors assume that their sample,
with an average age of 25 years, possesses little entrepreneurial knowledge.

Sarma et al. [25] conducted a qualitative interview study with 12 sustainable en-
trepreneurs in the United States of America and Canada. Contrary to Hanohov and
Baldacchino [20], they found that all sustainable entrepreneurs were motivated to recog-
nize sustainable business opportunities because they perceived threats to themselves or
other species. Additionally, they identified other sources of knowledge, such as formal
or non-formal education or entrepreneurial parents. In the context of the COVID-19 pan-
demic, they added the aspect of resilience, which motivates the continuation of sustainable
businesses [20].

In summary, conceptual and empirical studies address motivational and knowledge-
related aspects to identify the prerequisites for recognizing sustainable business opportu-
nities. Some authors question to what extent opportunity recognition can be developed
through teaching [26]. In an experimental study, Eller et al. [24] found, however, that provid-
ing information can create conditions that facilitate the process of opportunity identification
for sustainable development.

1.3. Fostering Opportunity Recognition for Sustainable Development

In this context, SEE appears to be particularly suitable to foster the identification
of business opportunities for sustainable development. SEE integrates entrepreneurship
education and education for sustainable development [26]. Research on SEE develops
and investigates methods and contents to successfully teach and learn the necessary com-
petences to accomplish tasks within the sustainable entrepreneurial process [27-29]. In
research on opportunity recognition for sustainable development, different pedagogical
strategies are used to stimulate opportunity recognition.

Baggen et al. [30] (p. 738) stimulate students to identify business opportunities for
sustainable development by setting the following task: “Imagine that you are asked to give
input for business ideas for new start-ups in the area of sustainable development. These
business ideas can concern people, planet and/or profit, and may lead to social, environ-
mental and/or economic gains. What ideas for new start-ups come up in your mind?” In
advance, students receive information on the principle of sustainable development and
various related examples.

Ploum et al. [21] stimulated opportunity recognition for sustainable development
using an online learning tool, which encouraged students to identify business opportunities
for an existing company based on a case description. The students were tasked with
developing ideas to improve the company’s business model [21].

Eller et al. [24] stimulated opportunity recognition for sustainable development
through two distinct interventions. The awareness of adverse consequences to facili-
tate the transition from the problem to the solution identification is stimulated by assigning
students to read and summarize a text on the negative impacts of various sustainability
issues. Subsequently, the students were asked to identify and explain solutions for the
identified problems. The authors observed that the intervention significantly enhanced
awareness of the adverse consequences of sustainability issues and that problem identifica-
tion significantly affected solution identification in cases of heightened awareness.

The entrepreneurial attitude, aimed at promoting the transition from the solution to
opportunity identification, is stimulated by assigning students to read a text on the benefits
of self-employment and note undesirable or desirable consequences of being self-employed.
Finally, the participants were required to identify the solutions that qualified as sustainable
opportunities and provide descriptions. The authors observed that the intervention signifi-
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cantly enhanced entrepreneurial attitude and that, in cases of heightened entrepreneurial
attitude, solution identification has a significant effect on opportunity identification.

1.4. Sustainable Entrepreneurial Role Models as Pedagogical Instrument

None of the three studies used role models to promote opportunity recognition for sus-
tainable development. Role models are defined as “individuals who influence role aspirants’
achievements, motivation, and goals by acting as behavioral models, representations of the
possible, and/or inspirations” [31] (p. 4). Role models are advocated for entrepreneurship
education (e.g., [32]) and education for sustainable development (e.g., [33]). The call for
role models is justified by their positive effects, which are empirically examined against the
backdrop of established theories such as Ajzen’s theory of planned behavior [34], Ryan and
Deci’s self-determination theory [16], or the social learning theory by Bandura [35].

Studies examining influential life events that shape the environmental action of adoles-
cents (e.g., [36,37]) and adults (e.g., [38,39]) have demonstrated the beneficial impact of role
models in fostering pro-environmental attitudes and behaviors. Accordingly, international
research on significant life experiences has identified that, alongside nature experiences,
role models are the most critical factors shaping the environmental concerns of adults [33].
Stern et al. [33] argue that role models contribute to fulfilling basic psychological needs by,
for example, providing constructive feedback instead of judgment, sharing knowledge and
support, and thereby enhancing individuals” intrinsic motivation.

Role models such as self-employed parents significantly influence students’ self-efficacy
and/or perceived behavioral control and, ultimately, entrepreneurial intention [40,41]. This
effect might be attributed to the positive influence that role models have on the knowledge
and skills required to accomplish tasks in the entrepreneurial process [41]. Public entities
have long advocated using entrepreneurs as role models in educational settings to promote
entrepreneurship [42]. For decades, it has been a well-known approach in university and
business school settings (e.g., [43,44]).

However, a systematic review by Briine and Lutz [45] on the effects of entrepreneur-
ship education at schools does not identify research on the effects of role models. The
authors recommend further investigation into the effects of role models, for example, on
pupils’ confidence and the preservation of the benefits and challenges of an entrepreneurial
career. A systematic review by Lin et al. [46] on the planning and evaluation of entrepreneur-
ship programs in schools suggests integrating interactions between entrepreneurial role
models and students through collaboration between schools and businesses to incorporate
interventions into a larger entrepreneurial ecosystem.

In sustainable entrepreneurship research, the implementation and use of role models
are also suggested and applied. Vuorio et al. [47], in their study on the drivers of en-
trepreneurial intentions toward sustainable entrepreneurship, suggest using role models
in higher education to provide positive experiences and improve students’ attitudes and
intentions toward sustainable entrepreneurship.

Bernhardt et al. [48] implemented role models into their pedagogical framework
through transdisciplinary cooperation between universities and businesses to contribute to
real-world orientation and facilitate the learning experience. The authors argue that by in-
teracting with and observing role models, students can adopt aspects of the entrepreneurial
mindset, ultimately leading to changes in their behavior. Three pedagogical methods are
introduced for this purpose and presented subsequently in the order of increasing effort
for implementation.

Due to their personal experience, guest lectures by role models can provide authentic
impressions and information that teachers without such professional expertise cannot
incorporate into their lessons. Thereby, role models can enhance students” motivation to
act on their own (sustainable entrepreneurial) projects.

Excursions to sustainable businesses enable students to discuss the challenges and
opportunities encountered by experienced sustainable entrepreneurs. The interaction with
enthusiastic role models “has great potential to give inspiration for students” own start-ups



Sustainability 2024, 16, 1484

6 of 25

and to lower the barrier for taking own action. Students realized that great projects can
develop simply from an idea.” [48] (p. 130).

The authors describe coaching by role models as particularly valuable to facilitate
the development of students’ sustainable entrepreneurial projects. Role models can ad-
dress support needs as mentors by offering advice and questioning students” assertions,
leveraging their practical experience in overcoming sustainable entrepreneurial challenges.
Specifically, during the idea-generation phase, such coaching can support students.

Similar to the three studies mentioned above on opportunity recognition for sustain-
able development, which implemented pedagogical measures to stimulate opportunity
identification [21,24,30], the works of Vuorio et al. [47] and Bernhardt et al. [48] focus on
tertiary education. This aligns with the general profile of SEE, which is almost exclusively
developed and examined within tertiary educational settings [26,49].

Despite the successful integration of role models in SEE tertiary education, there has
been no transfer to other educational levels. The present work employs an empirically ex-
plorative research design to investigate the implementation of sustainable entrepreneurial
role models as a pedagogical instrument to promote opportunity recognition for sustain-
able development in secondary education. The following research question is addressed:
Do sustainable entrepreneurial role models in sustainable entrepreneurship education
(SEE) impact the opportunity recognition for sustainable development among secondary
school students? The research contributes to the advancement of SEE for secondary ed-
ucation settings by developing a design for an educational program that aligns with the
process-oriented framework of competences for sustainable entrepreneurship developed
by Foucrier and Wiek [27]. The first two phases represent the necessary competences for
sustainable entrepreneurs to manage startup-related tasks [27]. In the context of a spiral
curriculum for competency development, the first two phases of the framework are adapted
for designing an educational program in secondary education. The results provide numer-
ous indications for future explanatory studies, as this exploratory study yields evidence of
the promoting effect of sustainable entrepreneurial role models on opportunity recognition
for sustainable development.

2. Materials and Methods

An exploratory study was conducted to investigate the effect of role models as a peda-
gogical instrument in SEE for secondary education on opportunity recognition for sustainable
development. The educational materials and the research design are described below.

2.1. Sample and Setting

Eight classes from six schools volunteered in the study in response to calls for participa-
tion sent to ninety-five secondary schools in Baden-Wiirttemberg, Southern Germany. The
sample encompassed all German secondary education school types. During the program
from April to May 2023, students were enrolled in either the eighth, ninth, or tenth grades.
Most students visited the ninth grade (64.0%), followed by grade eight (28.7%) and grade
seven (6.6%). One student (0.7%) did not state the school grade.

The program was implemented in the mandatory subjects of social studies or economics.
A total of 169 students participated in one or more of the three sessions of the educational
program on sustainable entrepreneurship. Data were collected from N = 136 students present
during the final session. Thirty-three students did not attend the final session and dropped
out due to personal issues, including illness or school transfers.

The gender distribution of the participants is illustrated in Figure 1a. The division
between male (N = 69), female (N = 52), and diverse (N = 2) was 50.7%, 38.2%, and 1.5%,
respectively. Thirteen students did not specify their gender (9.6%). Figure 1b depicts the
age distribution. Most students (41.2%) were 15 years old; 27.2% were 14; 9.6% were 16;
and 7.4% were 13 years old. One student (0.7%) was 12 years old, and one stated that they
were 20 years old. Eighteen students did not specify their age.
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Figure 1. Demographic data of participants present during data collection in the final session of the
educational program on sustainable entrepreneurship: (a) gender distribution of students; (b) age
distribution of students.

2.2. Research Design

Given the limited research about sustainable entrepreneurial role models as peda-
gogical instruments for secondary education, an exploratory study was conducted. Two
non-randomized groups were formed, including four school classes and sixty-eight stu-
dents each. The intervention group, comprising 68 students, was assigned to a sustainable
entrepreneurial role model (independent variable). The comparison group, comprising
68 students, conducted the program without role models. To ensure the comparability
of the groups, classes were assigned to a role model based on the type of school and
class grade.

The qualitative data created by students, comprising descriptions and illustrations of
opportunity ideas for sustainable product, process or service innovations, were analyzed
through structured qualitative content analysis. The resulting numerical data were then
examined for group differences by statistical group comparison.

2.3. Design of the Educational Program

The educational program on sustainable entrepreneurship includes six lessons, which
are structured into three sessions, each lasting 90 min. The program’s design is aligned
with the process-oriented framework of competences for sustainable entrepreneurship
developed in 2019 by Foucrier and Wiek [27]. It is the only competence framework for
sustainable entrepreneurship built on the entrepreneurial process [49]. The framework
was selected due to its real-world orientation, considering the context-dependency of
competences [50]. In this regard, group work is chosen as the students’ primary social form
of interaction, reflecting the fact that two-thirds of all startups are founded by teams [51].

The competence framework lists the knowledge, skills, and attitudes required to
accomplish tasks within the sustainable entrepreneurial process [27]. It is structured
in a five-stage process model, considering discovery, planning, start-up, build-out, and
consolidation phases. The framework was developed to design and assess higher education
programs [27]. In the context of a spiral curriculum for competence development, the first
two phases of the framework were adapted for an educational program in secondary
education, as they represent the necessary competences for sustainable entrepreneurs to
manage startup-related tasks. A detailed description of the design for the educational
program can be found in Appendix A.

2.4. Implementation of the Educational Program

Prior to the program, all teachers participated in a one-hour online training. The
training comprised information on the program’s vision, current sustainable development
challenges, sustainable entrepreneurship, and the content and aim of each session. Teachers
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were provided with all educational material, comprising digital and analog components
such as videos, worksheets, and instructions for every session. Teachers within the interven-
tion group were informed about the on-demand and consultative nature of the interaction
between students and role models.

Each of the four classes of the intervention group was administered one role model.
The role models participated in the final session of the program. The class teacher who
taught the program lessons welcomed the role model. The teacher informed the students
about the role model’s purpose as a supporter during idea generation and a feedback
provider at the end of the session. Throughout the educational program, students operated
in work groups of 3-5 people, equaling three to five work groups per class.

At the beginning of the final session, role models introduced themselves and their sus-
tainable businesses. During the session, the role models acted supportively and provided
advise. Therefore, role models did not instruct but responded to questions from students or
asked themselves. In this manner, all work groups in a class had multiple interactions with
a role model. The session ended with a short presentation of the opportunity idea each
work group had developed during the session. Additionally, to classmates and teachers,
the role models gave feedback on each business idea’s potential and possible improvement.
The opportunity ideas were not rated or ranked, and students were not offered incentives.

Apart from the absence of role models, the SEE program for the comparison group
was identical to that of the intervention group. Instead of the role models, the teachers
implementing the program were available to assist the students with questions and support
needs and provide feedback.

Description of the Sustainable Entrepreneurial Role Models

Three sustainable enterprises volunteered in the study in response to calls for partici-
pation in 36 sustainable companies in Southern Germany. Companies were contacted if
they corresponded to the definition of sustainable entrepreneurship and, therefore, had
identified and exploited business opportunities by developing and implementing inno-
vative services and products on the market that offer social, ecological, and economic
value to stakeholders [3,7-9]. Building on a sustainable funding motive, these enterprises
were established between 2005 and 2020. The companies pursued sustainable business
objectives in different branches, from mobility to food and supplements. Three role models
were founders, and one was employed in sustainability management and represented the
founder. Two role models were women, and two were men.

2.5. Measures

Opportunity recognition for sustainable development is measured by different ap-
proaches. As detailed below, an operationalization of opportunity recognition is conducted
using the concept of opportunity ideas. Business opportunity ideas or venture ideas are un-
derstood as “[...] imaginary combination of product/service offering, markets, and means
of bringing these offerings into existence” [52] (p. 683). The generation of a venture—or
business opportunity idea introducing a new product or service to a market—Ilies at the
beginning of the opportunity recognition process [53,54]. Success depends on an indi-
vidual’s ability to identify an idea for a product, process, or service, solving a market
need [55]. Opportunity recognition processes are influenced by various factors [12], such
as motivation [13], knowledge [18], and experience [56].

The review of the existing literature regarding the effect of role models in sustainability,
entrepreneurial, and sustainable entrepreneurial studies indicates that the interaction
with sustainable entrepreneurial role models will positively influence the motivation and
knowledge of the pupils. Consequently, a measurable difference between the opportunity
ideas of the intervention and the comparison group is expected to be measured.

Baggen et al. [30] measure business ideas for start-ups in the context of sustainable devel-
opment. The authors aim to determine the individuals’ ability to identify ideas for products
or services that address a market need. To achieve this, three scoring factors are employed,
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namely fluency, concreteness, and flexibility, inspired by Guilford’s [57] classification of in-
dividual creativity. The authors analyzed the degree to which participants developed ideas
across different categories of sustainable development (flexibility), the number of ideas possi-
ble to visualize (concreteness), and the number of ideas (fluency) by counting comprehensible
responses. Baggen et al. [30] justify their approach based on the advantages of performance
analyses compared to the limitations of self-assessment methods.

Ploum et al. [21] follow the analysis approach outlined in Baggen et al. [30] and
assess opportunity recognition for sustainable development by counting and analyzing
the ideas that participants developed based on a case description of a company. Ideas for
a sustainable product, service, or process are counted when they meet the sustainability
criterion, hence aligning with at least one sustainable business model archetype as defined
by Bocken et al. [58]. The comprehensibility and concreteness of ideas are evaluated
on a scale from 1 to 5. Flexibility is determined by categorizing ideas into sustainable
business model archetypes, with one idea potentially belonging to multiple categories.
Ploum et al. [21] emphasize that the content analysis of ideas assesses the potential for
idea implementation.

Eller et al. [24] (p. 1391) measure sustainable opportunity identification in a field
study through self-reporting by asking participants, “[...] how many of your solutions
seemed promising as a business opportunity in general?”. The question is preceded by
two questions that pertain to the number of identified social and environmental problems
and, subsequently, the number of identified solution ideas for these problems. The au-
thors argue for self-reporting the number of recognized opportunities because these are
considered predictors of business creation [59] and are positively associated with prod-
uct innovativeness [60]. In a related experiment, Eller et al. [24] extracted the number of
identified business opportunities from bullet-point descriptions provided by participants.
Independent raters assess fluency, allowing for six environmental and six social ideas.

2.5.1. Quality of Opportunity Ideas for Sustainable Development

In this study, the collection of self-reported data was not employed to avoid the limita-
tions mentioned by Baggen et al. [30]. Instead, a performance assessment was conducted
by qualitatively evaluating the final opportunity idea for sustainable development, created
by groups of 3-5 students. A quantitative assessment of comprehensible opportunity ideas
for a sustainable product or service, as in Baggen et al. [30] or Ploum et al. [21], was not
feasible with secondary school students’ data. This was due to the limited information in-
dividual students provided on solutions for their sustainability problem developed during
the planning phase using creativity techniques. Hence, most of these solutions would have
been excluded from a qualitative analysis as non-comprehensible. Only the opportunity
idea for sustainable development, introduced in the final presentation, provided sufficient
visual and textual information that external parties could interpret. Therefore, opportunity
recognition for sustainable development is measured by a qualitative content analysis of
opportunity ideas for sustainable development.

Various approaches exist for assessing the quality of opportunity ideas [61], ranging
from evaluating originality, customer appeal, and usefulness [62] to assessing customer
benefit, feasibility, and novelty [63] and analyzing innovativeness [64]. The present study
will assess the quality of an opportunity idea based on its usefulness and innovativeness.

Usefulness of Opportunity Ideas for Sustainable Development

The impact of enterprises on the economy, environment, and society is made transpar-
ent in sustainability reports based on data like energy consumption or workplace accidents
following the standards introduced, for instance, by the Global Reporting Initiative [65].
In the context of business ideas, no such data is available. Other possibilities involve the
evaluation of the implementation of SDGs in enterprises [66]. These evaluations are often
conducted through content analysis of mission or vision statements (e.g., [67]) or annual
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reports (e.g., [68]). The student’s final presentations include information such as the group’s
vision statement, enabling a comparable analysis.

In the present study, the usefulness dimension of the quality of an opportunity idea is
measured by analyzing student drawings and written descriptions for SDGs addressed in
their idea for a sustainable product or service innovation. Therefore, the idea’s potential to
contribute to one or more SDGs will be analyzed. According to Agenda 2030, the SDGs and
their targets should be understood as an “indivisible” holistic concept that is “universally
applicable” [1] (pp. 1,13). Consequently, companies can impact all SDGs, even though
some SDGs may not be directly implementable by businesses [69].

Innovativeness of Opportunity Ideas for Sustainable Development

Processes such as the enhancement of existing business models or the development of
new business models, in the case of startups, for instance, through developing a product,
service, or process innovation, can establish a competitive advantage and are understood
as business model innovation [70]. A business model innovation is considered sustainable
when it is designed to achieve sustainable development by generating positive or reduced
negative environmental or social impacts, enhancing the company’s prosperity, including
the stakeholders, or implementing features that foster sustainability across the elements of
the business model [70]. The student’s drawings and descriptions include business model
information about the envisioned product or service innovation, distribution channels, and
potential consumers that share these characteristics and can, therefore, be understood as
sustainable business model innovations.

The innovativeness dimension of the quality of the opportunity ideas is assessed
by categorizing the idea for a sustainable product or service innovation according to the
archetypes of business models for sustainability. Business models were developed as a
concept for the rapid communication of complex business ideas [71]. Business models
represent, in a simplified form, the elements of “value proposition, value creation and
delivery and value capture” [70] (p. 402).

2.6. Data and Data Collection

Qualitative data of n = 35 opportunity ideas for sustainable development generated
by N = 136 students were collected during the educational program carried out between
April and May 2023. The opportunity ideas include the students” drawings and written
descriptions of a product or service innovation. The documents served students as a means
to communicate their final opportunity idea for sustainable development during the final
presentation in the planning phase.

Each opportunity idea resembles the collaborative effort of a workgroup of three
to five students. All work groups were able to deliver drawings and descriptions of
opportunity ideas. Therefore, no group was excluded because of missing data. In the
intervention group, n = 17 opportunity ideas, and in the comparison group, without role
models, n = 18 opportunity ideas were developed. The collected data were digitized and
transferred into the software MAXQDA 2022 [72] for a qualitative content analysis, as
explained in the following section.

2.7. Data Analysis

In the present study, the recognition of third-person opportunities for sustainable
development is examined because, due to the lack of vocational training or higher edu-
cation and the absence of legal business capacity under the age of 18, it is assumed that
most opportunity ideas identified by the target group (secondary students) cannot yet
be exploited.

2.7.1. Qualitative Content Analysis

The quality (usefulness and innovativeness) of the opportunity idea for sustainable
development was analyzed using a structuring qualitative content analysis, according
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to Mayring [73]. The content-analytic category system was deductively derived from
the identified theory. The presence of content in drawings and descriptions of students’
opportunity ideas referring to a category was coded in the software MAXQDA [72].

To assess the usefulness of an opportunity idea, all 17 SDGs, along with their corre-
sponding 169 targets [1], were transferred into the content-analytic category system. The
17 SDGs were listed as main codes, and the 169 targets as sub-codes. Each category could
be assigned only once per opportunity idea. Primarily, the targets (sub-codes) were coded
except for SDG 13. If a reduction in CO, emissions was addressed in the opportunity
idea, SDG 13 was coded, as no specific target is mentioned for this purpose. An inductive
adaptation to the research material was made by removing targets (sub-codes) that could
not be identified in any opportunity ideas. To analyze group differences, the codes were
summarized, resulting in a usefulness score per opportunity idea.

To assess the innovativeness of an opportunity idea, the sustainable business model
archetypes were transferred into the content-analytic category system as main codes. Sus-
tainable business models can be categorized into nine archetypes. The classification relies
on the orientation of the underlying innovation, such as encouraging sufficiency by intro-
ducing slow fashion [74]. By distinguishing innovations based on their primary impacts
on the environmental (maximize material and energy efficiency, closing resource loops,
substitute with renewables and natural processes), social (deliver functionality rather than
ownership, adopt a stewardship role, encourage sufficiency), or economic (repurpose for
society /environment, inclusive value creation, develop scale-up solutions) aspects, the
archetypes are further divided into three subcategories [58,74,75]. As in Ploum et al. [21],
the present study also allowed for the multiple categorizations of an opportunity idea into
several archetypes. This aligns with Liideke-Freund et al. [74], who indicate that archetypes
are mixed within a model to generate sustainability values. To analyze group differences,
the codes were summarized, resulting in an innovativeness score per opportunity idea.

For the assessment of the reliability of the category system, the interrater agreement
was analyzed using a 20% sample of the collected data [76]. Two trained raters indepen-
dently applied the codebook to seven opportunity ideas for sustainable development. The
interrater agreement was found to be substantial for the two constructs, with a Cohen’s
Kappa coefficient (k) of .67 for innovativeness and (k) .72 for usefulness, indicating a sub-
stantial level of agreement between raters [77]. The remaining 28 opportunity ideas for
sustainable development were coded by one rater.

2.7.2. Statistical Group Comparison

For further exploration of the potential effects of sustainable entrepreneurial role
models, the numerical data obtained through qualitative content analysis were transferred
into the software SPSS version 21.0 [78] for statistical analysis [76]. A Shapiro-Wilk test was
employed on the whole sample to assess the normality of the data distribution. The test
is particularly well-suited for small samples and assesses whether a dataset significantly
differs from a normal distribution [79]. The test was performed for both dependent variables
in each group. The distribution of the innovativeness score of the comparison group
significantly deviated from normality, with a p-value of .024. This result suggests that the
data are not normally distributed.

To assess differences between the two independent samples of opportunity ideas for
sustainable development generated in the intervention group with role models (n = 17) and
the comparison group without role models (n = 18), a Mann-Whitney U test was calculated.
The data meet the assumptions necessary for calculating the Mann-Whitney U test. The
test is appropriate for independent and small sample sizes when the data do not meet the
assumptions of normality, and the distributions of the two groups have a similar shape [80].
The direction of the difference was determined by calculating and comparing the medians
of the intervention and comparison group.
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3. Results

The following scores, presented in Table 1 (intervention group) and Table 2 (com-
parison group), were obtained through qualitative data analysis. The tables describe the
opportunity ideas developed by students and the corresponding innovativeness and use-
fulness scores derived by coding students” drawings and descriptions of their product,
process, or service innovations.

Table 1. Overview of the intervention group’s opportunity ideas for sustainable development,
assessed on innovativeness and usefulness.

. . I i ful
Opportunity Ideas Intervention Group nnovativeness  Usefulness

Score Score
1.  Local bazaar for secondhand textiles with a donation section, preventing textile waste and
. . 5 13
offering affordable clothing.
2. Compact paper recycling machine for on-site workplace use; reducing transportation and 3 10
new paper consumption.
3. App to enhance accessibility /visibility of local secondhand shops, preventing textile waste 5 16

and offering affordable clothing.

4. Incentive-based app, rewarding proper fast-food packaging disposal with points
redeemable at eco-friendly stores, preventing incorrect disposal and supporting 5 15
sustainable stores.

5. Recycling station for waste, preventing pollution. 2 14

6.  Reusable shipping bags made from textile waste, limiting single-use plastic in textile 5 15
delivery and reducing textile waste.

7.  Informative app, encouraging conscious meat consumption. 4 14

8.  App for locating unpackaged food, reducing single-use plastic consumption. 5 14

9. Collection and recycling system for used textiles, reusing textile fibers and reducing 4 12
textile waste.

10.  Shop for trading and selling used items such as toys, extending product lifespan, and

. 6 18

offering affordable goods.

11.  Repurposing glass bottles into vases as an alternative to selling new vases, reducing 3 9
resource consumption.

12.  Multifunctional student ID (library, transport, and food) from renewable materials, - 20
reducing paper waste, and improving student resource access.

13.  Patient-friendly, plant-based medications in powder form, reducing medical waste. 3 13

14.  System for refilling ink for different applications, reducing waste and single-use plastics. 5 14

15.  Reusable fast-food packaging made from renewable resources, reducing single-use plastics. 5 15

16. Reusable glass bottles for healthy flavor tablets, preventing juice pouch packaging waste, 3 18
and eliminating beverage transport

17.  Locally produced mesh bags made from recycled hop wire, reducing waste and 3 16

plastic consumption.
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Table 2. Overview of the comparison group’s opportunity ideas for sustainable development,
assessed on innovativeness and usefulness.

Opportunity Ideas Comparison Group Inno;z:)i;/eeness Usesfclzllzess
1.  Additional collection containers for disposing of bottle caps, improving recycling. 1 9
2. App for paper consumption tracking, promoting conscious paper use. 3 10
3. Refillable lip gloss system, reducing single-use plastic. 3 12
4. Packaging made from recycled nutshells, replacing paper cartons. 2 7
5. Workshop for refurbishing used items, extending product lifespan, and offering 5 15
affordable goods
6. More precise packaging, reducing packaging waste. 1 10
7. App supporting proper waste disposal, improving recycling 1 9
8.  Fair for meat alternatives, promoting reduced meat consumption. 5 12
9. Self-powered air filter, improving air quality. 3 11
10.  App and mobile trash bin supporting proper waste disposal, improving recycling 1 9
11.  Suspension railway, reducing traffic congestion. 3 7
12.  CO; filter, reducing carbon emissions. 1 6
13.  Specialized boat for ocean cleaning, reducing marine debris. 2 8
14.  Deposit trash bin supporting proper waste disposal, improving recycling 3 12
15.  Reusable candy packaging made of metal, reducing single-use plastic. 3 10
16.  Refillable make-up palette, reducing single-use plastic. 3 11
17.  Refurbishment and rental of used bicycles, reducing waste, and fostering 4 13
sustainable transport.
18. Hat designed to double as a bag, preventing single-use plastic bags. 2 9

3.1. Usefulness of Student Opportunity Ideas

Regarding the usefulness dimension, 33 different SDG targets were coded within the
sample to assess the quality of an opportunity idea for a sustainable product or service
innovation. Each opportunity idea potentially contributed to a minimum of 6 and a maxi-
mum of 20 different SDGs. On average, the opportunity ideas for sustainable development
addressed 12.17 distinct SDGs.

The intervention group (Table 1) demonstrated higher usefulness scores ranging from
9 to 20, with a student ID concept receiving the maximum score (Idea 12). The usefulness
scores in the comparison group (Table 2) were more moderate and varied from 6 to 15, with
a workshop idea receiving the highest score (Idea 5).

The intervention group demonstrated higher usefulness scores, suggesting that their
opportunity ideas potentially contributed to more SDGs, indicating higher idea quality.
In contrast, the comparison group presented valuable ideas but had a narrower range of
usefulness scores. These scores were also lower on average compared to the intervention
group, thereby indicating lower idea quality.

Figure 2 presents the frequency distribution of usefulness scores for opportunity
ideas for sustainable development within the intervention and comparison group. The
intervention group’s ideas demonstrate a wide range of usefulness scores, with a notable
frequency at the higher end of the scale, particularly between scores of 14 and 20. The
comparison group’s ideas are more concentrated around the mid-range of the scale, with
the highest frequency observed at a usefulness score of nine.
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Figure 2. Comparative analysis of usefulness scores of opportunity ideas for sustainable development
between the intervention and the comparison group.

The Mann-Whitney U test confirms the differences between the intervention and
comparison group. The results of the statistical group comparison indicate a significant
difference between the usefulness score of opportunity ideas for sustainable development
generated by students in the intervention group and the comparison group. The students
in the intervention group had significantly higher values of usefulness (mean rank 25.09)
than students in the comparison group without role models (mean rank 11.31), U = 32.50,
z=—4.00, p <.001 (two-tailed), r = —.68.

3.2. Innovativeness of Student Opportunity Ideas

Regarding the innovativeness dimension, seven different archetypes of sustainable
business models were coded within the sample to assess the quality of opportunity ideas
for sustainable product or service innovations. No opportunity idea integrated fewer than
one or more than seven different archetypes. On average, opportunity ideas for sustainable
development incorporated 3.4 distinct sustainable business model archetypes.

The intervention group (Table 1) exhibited diverse opportunity ideas for sustainable
development with a broader range of innovativeness scores, starting from a score of two
and peaking at a score of seven for the multifunctional student ID concept (Idea 12). The
comparison group (Table 2) presented ideas with lower innovativeness scores, starting from
a score of one and capped at a score of five for the workshop idea focused on refurbishing
used items (Idea 5).

A broader range of innovativeness is created by adopting more sustainable business
model archetypes, suggesting a greater variety of business model innovations and thereby
indicating higher quality of opportunity ideas within the intervention group. While the
comparison group presented valuable ideas, they generally had lower innovativeness
scores, indicating a more conservative approach to combining sustainable business model
archetypes for potential sustainability impact.

Figure 3 illustrates the frequency distribution of innovativeness scores for opportunity
ideas for sustainable development within the intervention and comparison group. The in-
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tervention group exhibits a broader distribution, with a substantial number of ideas scoring
at the higher end of the innovativeness scale, particularly at a score of five. Conversely, the
comparison group’s frequency peaks at a lower innovativeness score of three, with fewer
ideas reaching the higher scores.

7 - EA Intervention Group
XS Comparison Group

6 4

5 -

4 -

Frequency

i

Innovativeness

Figure 3. Comparative analysis of innovativeness scores of opportunity ideas for sustainable devel-
opment between the intervention and the comparison group.

The Mann-Whitney U test confirms the differences between the intervention and
comparison group. The results of the statistical group comparison indicate a significant
difference between the innovativeness score of opportunity ideas for sustainable devel-
opment generated by students in the intervention group and the comparison group. The
students in the intervention group had significantly higher values of innovativeness (mean
rank 23.71) than students in the comparison group without role models (mean rank 12.61),
U =56.00,z=—-3.31, p <.001 (two-tailed), r = —.56.

4. Discussion

Achieving the goals for sustainable development by 2030 requires immense efforts
from the governmental, societal, and private sectors [1]. However, the range of SDGs
addressed by entrepreneurs is limited. In Germany, the highest entrepreneurial activity
is observed in SDG 9 (Industry, Innovation, and Infrastructure), SDG 3 (Good Health and
Well-being), and SDG 12 (Responsible Consumption and Production), while other goals are
scarcely considered in ventures [11]. Education is one of three key strategies to facilitate
the successful implementation of the SDGs in the private sector [66]. Students currently
in educational institutions possess the potential, within a few years, to act as change
agents [81], addressing sustainability issues by developing and implementing useful and
innovative sustainable business ideas, whether they are employed in an organization or
leading their enterprise.

Successfully managing complex tasks in the sustainable entrepreneurial process, such
as opportunity recognition, requires specific competences [27]. Competence-oriented SEE
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programs must be developed and implemented to provide entrepreneurs with the knowl-
edge, skills, and attitudes necessary to recognize business opportunities for sustainable
development. Diepolder et al. [49] identified a significant shortfall in the incorporation of
competence frameworks for SEE interventions. The design of the SEE program presented
in this study is based on the process-oriented framework of competences for sustainability
entrepreneurship by Foucrier and Wiek [27]. Thereby, the present study provides insights
into the process-oriented design and implementation of SEE programs. By developing
a SEE program for secondary school students, the study also addresses the research and
implementation gap of SEE for secondary education [49].

By developing a SEE program that particularly emphasizes the discovery and plan-
ning phases of the sustainable entrepreneurial process, this study contributes to the call for
“systematic education” to enhance the perception of sustainable entrepreneurial opportu-
nities [82] (p. 525). Implementing the first two phases of the sustainable entrepreneurial
process in the instructional design also establishes a real-world context. This real-world
relevance is further intensified by integrating sustainable entrepreneurial role models [48].
Students can be inspired and motivated by these role models, who introduce new mindsets
as sustainability experts [83]. Role models have already been successfully implemented as
a pedagogical instrument in SEE at the university level. However, there is a lack of transfer
to other educational levels thus far.

The present work employs an empirically explorative research design to investigate the
following research question: do sustainable entrepreneurial role models as a pedagogical
instrument in sustainable entrepreneurship education (SEE) impact opportunity recognition
for sustainable development among secondary school students?

4.1. Influence of Sustainable Entrepreneurial Role Models on the Quality of Opportunity Ideas

The content analysis of the opportunity ideas (n = 35) generated by secondary school
students (N = 136) revealed that both the intervention and comparison group were able to
recognize opportunity ideas for sustainable development. Each proposed idea integrated at
least one sustainable business model archetype, demonstrating a foundational level of sus-
tainability consideration in identified opportunity ideas for product, process, and service
innovations. The results show that every identified opportunity idea for sustainable devel-
opment addressed a minimum of six SDGs, reflecting a potentially substantial contribution
of the envisioned product and service innovations toward sustainable development.

The subsequent analysis of group differences between SEE settings with sustainable
entrepreneurial role models and settings without role models provides initial informa-
tion about the effect of the pedagogical instrument. So far, sustainable entrepreneurial
role models have been applied in SEE settings at tertiary educational institutions [48].
However, no comparative or control group was applied then, which would allow for a
causal inference about the students” improved performance. The results of the present
exploratory study indicate that incorporating sustainable entrepreneurial role models
as a pedagogical instrument might significantly differentiate the quality (innovativeness
and usefulness) of identified opportunity ideas, respectively, opportunity recognition for
sustainable development by students in the intervention group from the comparison group.

4.1.1. Sustainable Entrepreneurial Role Models Influence on Usefulness

The intervention group’s interaction with role models is associated with higher average
usefulness scores for the identified opportunity ideas. This implies that students who
interacted with sustainable entrepreneurial role models identified opportunity ideas for
sustainable product or service innovations that could potentially contribute to achieving
more SDGs and, therefore, could be considered higher quality. This indicates the potential
positive impact of role models on students’ capacity to generate opportunity ideas that are
more aligned with the SDGs and perceived as more beneficial for sustainable development.
In contrast, the comparison group’s ideas did not achieve high usefulness scores, suggesting
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that the absence of support from sustainable entrepreneurial role models might limit the
perceived impact of their opportunity ideas for sustainable development.

The significant difference between the two groups indicates that incorporating sustain-
able entrepreneurial role models into SEE programs at the secondary level could positively
impact the identification of more useful opportunity ideas and, therefore, the recognition
of more impactful business opportunities for sustainable development.

4.1.2. Sustainable Entrepreneurial Role Models Influence on Innovativeness

The intervention group’s interaction with role models is associated with higher average
innovativeness scores for the identified opportunity ideas. The results of the exploratory
study design indicate that interaction with sustainable entrepreneurial role models enables
students to identify opportunity ideas for product, process, and service innovations in more
diverse sustainability orientations. The support of role models might have contributed to
the student’s ability to integrate a greater variety of sustainable business model archetypes.
The opportunity ideas of students in the intervention group could potentially impact
not just one but multiple sustainability issues and, therefore, could be considered higher
quality. Without the support of role models, the comparison group generated ideas that
were, on average, less innovative, which may indicate a more conventional approach to
problem-solving in the context of sustainability.

The significant difference between the two groups indicates that incorporating sustain-
able entrepreneurial role models into SEE programs at the secondary level could positively
impact the identification of more innovative opportunity ideas and, therefore, the recogni-
tion of more impactful business opportunities for sustainable development.

4.2. Influence of Sustainable Entrepreneurial Role Models on Individual Factors

The higher quality (usefulness and innovativeness) of the opportunity ideas for sus-
tainable development in the intervention group may be attributed to the influence of
sustainable entrepreneurial role models on factors determining individual differences in
opportunity recognition for sustainable development. The conceptual model from Patzelt
and Shepherd [14] identifies two central factors—motivation and knowledge —influencing
whether an individual recognizes a sustainable business opportunity. Considering this
framework, the subsequent discussion will address the potential influence of sustainable
entrepreneurial role models on these two factors.

4.2.1. Sustainable Entrepreneurial Role Models Influence on Knowledge

In the initial phase of the sustainable entrepreneurial process, knowledge of sus-
tainability issues, relevant economic sectors, and entrepreneurial alertness are crucial for
transforming sustainability problems into sustainable business opportunities [27]. How-
ever, the international PISA assessments indicate that over 40% of students lack familiarity
with entrepreneurship [84] and are not confident in explaining economically driven global
sustainable development issues [85]. The assistance of experienced individuals who offer
opportunity-related information increases the likelihood of less experienced persons identi-
fying business opportunities [17]. As experienced individuals, sustainable entrepreneurial
role models may increase opportunity recognition for sustainable development within the
intervention group by answering opportunity-related questions during the mentoring.

Despite the majority of students reporting self-efficacy in discussing or explaining
social and environmental sustainability issues, two-thirds of students struggle with cog-
nitive tasks on sustainable development, indicating a gap between knowledge and its
application [85]. Addressing the SDGs is a complex challenge that necessitates balanc-
ing conflicting priorities and leveraging synergies against uncertainty about long-term
outcomes [86]. Individuals with careers in sustainability can equip future sustainability
professionals with insights on applying knowledge to manage these complex sustainability
issues successfully [83]. By sharing information on identifying sustainability problems and
entrepreneurial approaches to address these issues during mentoring sessions, sustainable
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entrepreneurial role models can support the opportunity identification for sustainable
development in the intervention group.

4.2.2. Sustainable Entrepreneurial Role Models Influence on Motivation

The PISA study results indicate that students are familiar with global threats such as
climate change, poverty, or malnutrition but are not motivated to contribute to sustainable
development through active actions [85]. Whether people act to reduce the threat depends
on their belief in their ability to mitigate it [87] and on their conviction that their actions
can make a difference [85]. Weis et al. [88] assume that the perceived complexity of global
problems likely leads to the assessment that individuals can hardly contribute to solving
these issues.

The motivational theory of role modeling, as proposed by Morgenroth et al. [31], offers
an explanation for how role models might influence students’ beliefs. This motivational
theory is considered one of the most influential in role model research [89], examining
how the perception of role model attributes, such as similarity, affects an individual’s
motivational processes [31]. According to Morgenroth et al. [31], role models serve as
behavioral models, representations of what is possible, and sources of inspiration. Thereby,
sustainable entrepreneurial role models in the intervention group might influence the
personally perceived probability of success in a specific task and the desirability of achieving
the goal, for instance, due to anticipated professional rewards. This, in turn, affects where
goals are set and how vigorously they are pursued. Therefore, sustainable entrepreneurial
role models potentially contribute to an improved opportunity recognition for sustainable
development in the intervention group.

5. Limitations

Due to the exploratory design of the study, causal relationships between the use of
sustainable entrepreneurial role models and opportunity recognition for sustainable de-
velopment among secondary school students cannot be established. Further experimental
studies are required to demonstrate the effectiveness of sustainable entrepreneurial role
models in the SEE for the K-12 classroom and beyond. Groups of students mentored
by conventional entrepreneurs or sustainability experts from non-governmental insti-
tutes can serve as control groups. Comparing the opportunity recognition for sustainable
development between control and intervention groups can enhance the validity of the
study’s results.

The quality of ideas in this study was determined by analyzing the usefulness and
innovativeness of opportunity ideas for sustainable development. However, Kier and
McMullen [61] note that idea generation as a creative performance historically encompasses
usefulness and novelty. The investigation of novelty was not feasible, as a measurement
through determining the low frequency of individual ideas [90] could not be conducted
within the small sample size (n = 35). The diversity of ideas was influenced by students’
value-based selection of sustainability issues. Learners were not restricted in choosing a
sustainability problem, for instance, through case descriptions (e.g., [21]).

An alternative analysis of novelty through expert raters was not conducted due to the
lack of sustainability professionals with expertise across the broad spectrum of industries
students considered in their opportunity ideas. Preliminary investigations suggest that
the evaluation of business ideas by artificial intelligence (Al), in the form of chatbots, does
not significantly differ from the ratings of human experts when accurately prompted [91].
Supporting or substituting expert ratings with Al applications could enable a novelty
assessment despite resource constraints. These limitations can serve as a basis for designing
future research endeavors, such as those outlined in the following section.
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6. Further Research

The present study examines the impact of role models on students” accomplishments
of the first two phases of the sustainable entrepreneurial process. Scientific monitoring of
mentoring throughout the entire process, up to opportunity exploitation, could be feasi-
ble at the secondary level. For instance, through integrating science subjects in product
development (e.g., [92]) and subsequent distribution in student-run businesses (e.g., [93]).
Deeper engagement with one’s opportunity idea for sustainable development and the
experience of the entire sustainable entrepreneurial process could alter the sustainable
entrepreneurship intention. The final implementation of developed product or service inno-
vations through their direct distribution as part of a student-run business can be explained
by first-person opportunity beliefs [14]. Investigating first-person opportunity beliefs can
provide insights into whether students have recognized a sustainable opportunity idea
for themselves.

Within the SEE program, during the discovery phase, students explored sustainability
issues they encountered in their environment. Sustainable entrepreneurial role models
supported students in developing solution ideas in the subsequent planning phase. Accord-
ing to Eller et al. [24], there is a stochastic relationship between the number of identified
problems and solutions, as well as between solutions and sustainable opportunities. Future
research could explore how sustainable entrepreneurial role models influence the outcomes
of the process steps of opportunity recognition for sustainable development rather than
just the result. The quantitative analysis of student outcomes from the process phases
can provide insights into how integrating role models before the planning phase, in the
discovery phase, affects the number of identified sustainability problems and, therefore,
is advisable.

Students’ previous experiences impact the outcomes of entrepreneurship education
programs [45]. These prior experiences also shape the perceived quality of contacts and
collaboration with entrepreneurial role models [45]. The perception is influenced by the
experienced competence of the role models, their similarity to the role aspirants, and
the attainability of their success [94]. Capturing the perceived quality of sustainable
entrepreneurial role models against the backdrop of students’ prior experiences can provide
vital information to establish guidelines for structuring collaboration between students
and role models and to provide criteria for selecting role models. Insights into the quality
of the collaboration between students and sustainable entrepreneurial role models can be
obtained through self-reporting methods or observing their interactions. The analysis of
support and feedback conversations between learners and role models could be conducted
through videography [95].

Students are more likely to be influenced by role models they perceive as similar to
themselves [96]. Similarity is based on shared demographic characteristics, such as gender,
or psychological characteristics, such as struggles [97]. Particularly when students doubt
their abilities (e.g., to discover and exploit a sustainable business opportunity), perceived
similarity with peers who have completed this task can positively influence self-efficacy and
achievement [98,99]. Future research can clarify whether the role modeling of peers, such as
those successfully leading a sustainable student enterprise, has a different effect on students’
opportunity recognition for sustainable development. This could provide information
enabling targeted adjustments to sustainable entrepreneurial education programs.

7. Conclusions

This study addresses the research and implementation gap of SEE for secondary edu-
cation by developing a competence-oriented educational program, integrating sustainable
entrepreneurial role models. The detailed description of the implementation of the dis-
covery and planning phase, the initial stages of the sustainable entrepreneurial process,
provides practitioners and researchers with guidance for further developing and applying
SEE programs at secondary schools. The qualitative content analysis of opportunity ideas
for sustainable development suggests that secondary school students can be successfully
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fostered to recognize opportunities for sustainable development within SEE programs—a
goal previously pursued mainly at the university level [21,24,30].

The results of the statistical group comparison between the settings with and without
sustainable entrepreneurial role models show significant differences: Students in the inter-
vention group scored higher in innovativeness (mean rank 23.71) and usefulness (mean
rank 25.09) compared to those in the comparison group (innovativeness mean rank 12.61,
usefulness mean rank 11.31). The differences between the two groups indicate that incorpo-
rating sustainable entrepreneurial role models into SEE programs at the secondary level
could positively impact the identification of more useful and innovative opportunity ideas
and, therefore, the recognition of more impactful business opportunities for sustainable
development. The presence of sustainable entrepreneurs as role models and advisors in the
initial phases of the sustainable entrepreneurial process could positively influence student
motivation and knowledge acquisition.

The results suggest that incorporating sustainable entrepreneurial role models in SEE
at the secondary level may significantly enhance students’ opportunity recognition for
sustainable development. Thus, the study offers insights into the design principles of a SEE,
which may have the potential to contribute to the achievement of the United Nations” SDGs.
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Appendix A

Design of the discovery phase: In the discovery phase, sustainable entrepreneurs
draw on their values and experiences to address sustainability problems or needs with an
entrepreneurial solution [27]. Since not all sustainability issues can be addressed through
entrepreneurial means, entrepreneurs leverage their entrepreneurial alertness to identify
specific problems and needs that have the potential to be transformed into opportunities,
analyze their sector-specific knowledge, and perform market research [27]. For the design
of the educational program, this phase is implemented as described in Table Al.
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Table A1l. Description of the sustainable entrepreneurs’ actions executed during the discovery phase
and the transfer into the educational intervention.

Session  Sustainable Entrepreneurial Action Educational Transfer
The entrepreneurs identify environmental, social, and sustainability
needs during the discovery phase [27]. Opportunity recognitionis ~ Educational videos present global sustainability challenges,
facilitated as entrepreneurs leverage their ‘experience corridor” particularly SDG 12 (responsible consumption and production)
[100], reflecting upon experiences accumulated throughout their and SDG 13 (climate action). Following this, students reflect on

1 professional or personal lives [10]. Enhanced knowledge and the their experiences with the local effects and causes of these

) perception of threats increase an entrepreneur’s likelihood of sustainability issues.
recognizing opportunities for sustainable development [14].
Entrepreneurs gather knowledge about business model innovation Introduction of local, sustainable businesses as case studies for
to apply the appropriate structure for their business opportunity in entreprgneurlal solu.tlons to sustamab}hty issues. Students
the subsequent planning phase [27] engage in an analysis of these enterprises based on
‘ sustainability criteria.

?ﬁ:ﬁiﬁ;}ﬁi{ ::I?Le:; ngfsfs f;fﬁ:ss;\e Z;?r?;teigszgity Tasks encourage students to reflect on their values, interests,
activity [27]. and strengths.
Entrepreneurs recognize the interconnectedness of the economy Building upon the selected sustainability Chaueng.e ! studgnts are
with other systems in the domains of people, planet, and profit, enc01.1rag<.e(.i to analyze .th? groups of people associated with the
enabling them to address the complexity of sustainability sustainability issue. This includes, for example, persons who

2. challenges [29,101] contribute to or are affected by the issue throughout the product

g ! ' life cycle.
Entrepreneurs use their interpersonal skills to access resources Students explo.r N thelr‘ socia 1 networks to identify persons .
within their networks to identify demands or resources of faffec.ted by their sustamablllty P roblem or Wh? possess expertise
stakeholders and forecast trends to uncover opportunities [102], m thl.s ared th?o.ugh leisure or PH ofess1c?nal.act1V1F1es.' The
which only arise when a market need, available goods or services identified individuals are examined using investigative methods
and mechanisms to connect them coe,xist [103] ’  (e.g., interviews, observations) to gather information about the
’ needs of possible customers or local supply options.

Design of the planning phase: During the planning phase, sustainable entrepreneurs
develop business concepts considering economic, social, and environmental aspects (triple-
bottom-line principle) [27]. The planning phase is not completed within the design of the
educational program. The remaining tasks, along with the associated competences, could
be the subject of future lessons. For instance, creating a triple-layered business model
canvas [104] could be used to visualize the students’ business model. For the design of the
educational program, this phase is implemented as described in Table A2.

Table A2. Description of the sustainable entrepreneurs’” actions executed during the planning phase
and the transfer into the educational intervention.
Session Sustainable Entrepreneurial Action Educational Transfer
During the planning phase, sustainable entrepreneurs develop a  Students define a vision shared between all work group members
vision for their company [27]. to guide them through the session.
Creativity techniques stimulate divergent thinking, thereby
Divergent thinking among entrepreneurs significantly impacts promoting the generation of various ideas [106]. Students employ
venture growth by fostering innovative business ideas [105]. creativity techniques to develop innovative and useful solutions
for their sustainability problem.
The groups select one opportunity idea from many identified
Social skills—compromising or team collaboration—are essential ~ solutions by methodically evaluating the quality of the ideas
3 for sustainable entrepreneurs [101]. against defined criteria [106]. The objective process is designed to

facilitate compromise finding.

Sustainable entrepreneurs use their communication skills during
the planning phase to present the value of their product or service
innovation to stakeholders, such as customers [27].

Students draw the identified opportunity idea to present their
envisioned product or service innovation. In preparation for the
presentation, further information about the opportunity idea is
summarized in writing, including the functioning of the
visualized product or service, potential consumers, distribution
channels, the initial problem, and the group’s vision statement.
Each work group presents their opportunity idea to the class at
the end of the session. The individualized feedback received by
the audience provides chances for learning and improvement of
the visualized business idea [107].
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