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Abstract

This paper presents an evaluation of the educational tool Ecological Design Thinking for a Circular Economy,
which uses the metaphor of a forest to support new ways of thinking about circular business models. The study
responds to concerns that circular economy (CE) discourse continues to be shaped by mechanistic and linear
metaphors, which may limit how change is understood and implemented in practice.

The forest metaphor emphasises interconnection, non-linearity, and ongoing transformation. The tool was
designed as an origami-style pamphlet with structured prompts to guide participants in relating forest dynamics
to circular economy principles. An exploratory comparative case study was conducted to assess the tool’s
impact. One workshop in 2023 engaged participants with the forest metaphor without the tool, while a second
workshop in 2025 used the tool to support the same process. In both cases, pre- and post-programme surveys
were used to explore conceptual change and perceived value.

The results show that the tool supported participants in generating more concrete insights and applying
ecological ideas to circular economy contexts. It also brought attention to the contrast between some ecological
principles and the realities of existing businesses and organisations.

This study contributes to circular economy education by showing how metaphor-based tools can support
conceptual development. It indicates that working with ecological metaphors can help participants question
dominant assumptions and consider alternative models for circular practice.

Keywords Circular Economy - Circular Business - Conceptual Metaphor Theory

1. Introduction

The idea of a circular economy (CE) was introduced to minimise waste and pollution, keep products and
materials in use for longer and regenerate natural systems (Ellen MacArthur Foundation, 2013). It was
intended as a proposal for a radically different economic system (Webster, 2021) and gained substantial
traction in both business sustainability discourse as well as academia (Alnajem et al., 2020). Despite ambitions
for radical systemic change from a linear to a CE, current CE discourse is mostly shaped by metaphors rooted
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in linear economic thinking (Fromberg et al., 2023a; Webster, 2021). These dominant metaphors include the
machine metaphor, which emphasises efficiency and control; metaphors such as sports and war, emphasising
competitive elements between businesses; and the journey metaphor, which frames a CE as a step-by-step
transition (Fromberg et al., 2023a).

Metaphors are pervasive because they shape most abstract thought (Lakoff & Johnson, 1982), and
therefore, they influence how problems and solutions are thought of. They determine what is prioritised, what
remains overlooked and how solutions are conceptualised. The current dominant metaphors seem mechanistic
and tend to reinforce direct causation patterns (Lakoff, 2010), suggesting that one event or action produces
another without intermediary factors. If a CE continues to be informed by the same metaphors that influence
a linear economy, it risks perpetuating the same cognitive patterns instead of prompting transformative change
and radically different outcomes (Fromberg et al., 2023b). To address this, one can engage in different ways
of thinking that could potentially lead to new lines of enquiry (Lockton et al., 2019).

An alternative metaphor with the potential to lead to different insights for a CE is the forest metaphor
(Fromberg et al., 2025). This metaphor can be considered part of a broader category of ecological metaphors
for a CE, which is considered an enabler for a more resilient CE (Zisopoulos et al., 2025). Given the complexity
and the dynamic properties of ecological systems, this cluster of metaphors holds potential for effectively
incorporating systemic causation (Lakoff, 2010), which conceptualises outcomes as emerging from the
interactions of multiple factors within systems, thereby aligning with principles of systems thinking. Previous
studies suggest that engaging with the forest metaphor for a CE can help highlight the holism of the economic
system, the importance of relationships between different entities and conceptualise the diversity of change
processes that can happen concurrently (Fromberg et al., 2025). Figure 1 shows a comparison of the current
dominant CE discourse as per (Fromberg et al., 2023), with the insights that could lead from the forest
metaphor for a CE (Fromberg et al., 2025).
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Figure 1 Current dominant CE discourse versus the insights of the forest metaphor for a CE.

To engage with this different, more systemic, conceptualisation of a CE, the authors developed a
pedagogical intervention in the form of a learning tool (Appendix 1) that applies Ecological Design Thinking
for a Circular Economy in a concrete and tangible way. The tool offers a structured engagement, resulting in
ideas and solutions in line with this conceptualisation. It presents 18 subdomains of the forest metaphor, which
emerged from prior empirical research (Fromberg et al., 2025) that explored which aspects of a forest
ecosystem were perceived as intuitive by business professionals. These intuitively resonant elements were
subsequently projected onto CE discourse. It serves as a pragmatic entry point, purposely limited to those
subdomains that facilitate engagement with business professionals. The objective of this engagement is for
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participants to reflect on their current conceptualisations as well as come up with novel ideas for a CE that are
radically different from ideas resulting from current dominant metaphors.

This study investigates the research question: To what extent does the tool for ecological design thinking
for a circular economy support participants in obtaining new insights and discoveries? To address this research
question, an exploratory comparative case study was conducted. One case study explored participant
engagement with the forest metaphor for a CE without the tool, and the other case explored this engagement
with the tool. This case study evaluates (1) participants’ overall workshop experience, (2) the conceptual
impact of engaging with the metaphor by using the tool, (3) whether engaging with the tool led to new insights
and discoveries, and (4) the design and the content of the tool.

By exploring how engagement with ecological metaphors, such as a forest, can influence conceptual
thinking, this study contributes to both theoretical discussions on CE discourse as well as practical approaches
for CE education and pedagogy.

2. Background

2.1. Conceptual Metaphor Theory

Metaphors are often seen as the decoration of a language, but they are much more than that: they are
fundamental to human cognition (Lakoff & Johnson, 1980). Kévecses (2016, p.13) explains that metaphors
function as a “conceptual tool for structuring, restructuring, and even creating reality”. They not only affect
communication but are also deeply integrated into cognitive processes that influence how we think, reason,
and form our worldview (Lakoff & Johnson, 1980).

The cognitive basis of metaphor was established by Lakoff and Johnson (1980) in their book Metaphors
We Live By. In their work on Conceptual Metaphor Theory (CMT), they argue that metaphor is a cognitive
phenomenon which influences how humans make sense of abstract ideas by mapping familiar experiences or
domains onto more complex or unfamiliar ones. Through a mapping process, CMT shows how people can
understand the unfamiliar or more complex domain (the target domain) in terms of another, more familiar one
(the source domain) (Lakoff & Johnson, 1980). Conceptual metaphors are typically written in the form
TARGET DOMAIN IS/AS SOURCE DOMAIN and are capitalised. Examples of conceptual metaphors are
LIFE IS A JOURNEY, ANGER IS FIRE, and THEORIES ARE BUILDINGS (Kd&vecses, 2016).

One of the main features of conceptual metaphors is their systematicity. For example, in the commonly
cited metaphor ARGUMENT IS WAR, elements such as attack, defence and strategy are mapped from war
onto the act of having an argument, which shapes how people conceptualise debates (Dancygier, 2016), as
shown in Figure 2. Even though conceptual metaphors are systematic, they do remain figurative, and only
some of the aspects from the source domain are mapped onto the target domain, not all (Gibbs Jr, 2011).
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Figure 2 The conceptual metaphor ARGUMENT IS WAR (Dancygier, 2016).
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Plato claimed metaphors to be dangerous rhetorical devices for deceiving (Gerhard & Russel, 1984), and
Lakoft (2014) has also elaborated on this in the context of American politics and how metaphor is used to
deceive and manipulate. However, when used thoughtfully and transparently, metaphors have the potential to
be helpful in an educational setting because of their cognitive properties, allowing new concepts to be
associated with familiar ones. Aristotle recognised metaphors’ pedagogical potential, describing them as
valuable tools for discovery and understanding (Kirby, 1997). More recently, metaphors have also been proven
to help improve the understanding of abstract concepts in science education (Mayer et al., 1995).

However, in a study from Low et al. (2008), it was found that lectures which actively use metaphors to
explore abstract phenomena often fail to explain the role of the metaphor itself. This can cause issues for
participants who are not taking part in their first language (Littlemore et al., 2011). It is, therefore, important
for teachers and educators to explain explicitly the role of metaphor and the meaning of the metaphors that are
used in the learning setting. Even though it requires additional explanation and sufficient linguistic skills from
participants who engage outside of their first language, teaching about conceptual metaphors has been proven
to promote critical thinking among both native and non-native speakers (Littlemore & Sheldon, 2004).

Besides using metaphors in a reflexive way or to prompt critical thinking, metaphors can also be used to
arrive at new ideas and solutions. When that is the case, they are used in a generative way (Schon, 1993).
When used generatively, metaphors can support innovation, enabling individuals to see problems and solutions
in new ways and explore new lines of enquiry (Lockton et al., 2019). This study evaluates a pedagogical tool
for a CE that uses metaphor in both a reflexive and generative way.

2.2. Pedagogical Tools for a CE

In recent years, a growing number of educational tools have been developed to support learning about CE,
particularly in business and design contexts. The Ellen MacArthur Foundation, a UK-based charity, provides
a wide range of online learning resources, including the Circular Design Guide, which offers methods and
tools aimed at helping professionals integrate CE principles into business practices (Ellen MacArthur
Foundation, 2025).

There are also learning tools developed by academics. Santa-Maria et al. (2022) developed the Circular
Design Sprint, a design thinking tool for CE education and innovation contexts. As part of the EU-funded
Circular X project, Konietzko et al. (2020) introduced The Circularity Deck, a card-based tool that helps
professionals analyse and develop the circularity potential of their business ecosystems.

More playful and interactive tools have also been introduced. In the Loop, one of the earliest CE-focused
serious games, is a simulation centred around resource flows and supply chain disruption and resilience
(Whalen et al., 2018). Risk & RACE is a similar tool, which also includes financial trade-offs in circular
strategies from a business perspective (Manshove & Gillabel, 2021). The game NEXTGEN focuses on CE in
the context of the urban water cycle (Khoury et al., 2023).

While many of these tools focus on business model innovation, resource flows and efficiency, or
stakeholder dynamics, none explicitly explore how metaphors shape how a CE is conceptualised. This study
builds on CMT and explores the implications of these metaphors as part of a pedagogical tool. Specifically, it
examines how the forest metaphor can shape new understandings about a CE.

3. Methodology

Through an exploratory comparative case study, this research compared the results of a 2023 case study
(Fromberg et al., 2023b) to the results of the workshop in 2025. The methodology used is an exploratory
comparative case study and took a qualitative approach to understand the implications of the forest metaphor
and tool in depth (Mill et al., 2009).

A textual analysis by Fromberg et al. (2023a) showed that there is a pattern of dominant metaphors in
current CE discourse. However, within this broader pattern, Kirchherr et al. (2023) also found 221 distinct
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definitions for a CE. Therefore, it is expected that within the patterns of dominant CE metaphors, the concept
of a CE can be understood differently by various stakeholders. Therefore, this research adopts an interpretivist
epistemology to acknowledge the subjective and culturally embedded nature of knowledge. It views a CE as
conceptually plural, shaped by elements such as conceptual metaphors (McVittie, 2009). An interpretivist
epistemology gives space for the researcher to view the world through the lens of the participant and to
acknowledge how their perceptions and experiences influence their view (Thanh & Thanh, 2015).

To do so, this study used surveys, which showed the implications of the learning tool and how this changed
the participants’ perception and their view of a CE (Bartlett & Vavrus, 2017). These surveys were employed
for two case studies, each a two-day workshop on systems thinking, organised by the University of Cambridge
Institute for Sustainability Leadership. The first case study took place on 27-28 February 2023, and the second
on 10-11 March 2025. The workshop design, facilitators and workshop facilities were the same across both
case studies. The cohort size was 36 in 2023 and 21 in 2025.

The first morning of the course provided lectures on systems thinking, CE and how metaphors influence
patterns of thought. The first afternoon was centred around a 2.5-hour workshop on Ecological Design
Thinking for a Circular Economy — this session is the scope of this research. The purpose of the inclusion of
this session in these workshops was to support the change from thinking through direct causality towards
systemic causality. The second day of the workshop was centred around dimensions that are considered out of
scope for this research.

3.1. Participant Recruitment

Before the workshop, all potential participants received the opportunity to sign up for the study voluntarily
and complete their pre-programme survey. They were presented with a consent form before completing the
pre-programme survey (Appendix 2). All participants who completed the consent form, the pre-programme
survey and the workshop were sent the post-programme survey (Appendix 3).

This study also includes the perspective of the facilitator through a post-programme survey after the 2025
workshop. The facilitators delivered both the 2023 and the 2025 workshops, and the authors of this study were
excluded from the facilitator survey. This resulted in the inclusion of three facilitators.

3.2. Overview of Participants

In the first workshop in 2023, there were 36 participants enrolled in the workshop. 19 of them signed up for
the study, completed the pre-programme survey, the workshop and the post-programme survey. An overview
of the participants is presented in Table 1.

Table 1. Overview of participants of the 2023 workshop.

Number Age Sector Self-reported familiarity with CE and CE
competencies

23.1 50s Business Competent

232 40s Business Beginner

233 30s Business Moderate

234 30s Business Moderate

23.5 40s Business Competent

23.6 40s Policy making Beginner

23.7 20s Business Moderate

238 40s Business Moderate
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Table 1 (Cont.). Overview of participants of the 2023 workshop.

Number Age Sector Self-reported familiarity with CE and CE
competencies
239 30s Policy making Moderate
23.10 50s Finance Moderate
23.11 20s Education Moderate
23.12 40s Business Competent
23.13 40s Business Moderate
23.14 50s Consultancy Expert
23.15 20s Academia and Research Competent
23.16 40s Consultancy Moderate
23.17 30s Academia and Research Competent
23.18 50s Business Moderate
23.19 50s Business Competent

The second workshop, in 2025, had 21 participants enrolled, of whom 16 participants signed up for the
study, completed the pre-programme survey, the workshop and the post-programme survey. An overview of
these participants can be found in Table 2.

Table 2. Overview of participants of the 2025 workshop.

Number Age Sector Self-reported familiarity with CE and CE
competencies

25.1 20s Business Moderate
252 20s Coaching Competent
253 40s Education Expert
254 50s Academia and Research Moderate
255 40s Business Competent
25.6 60s Education Moderate
25.7 50s Business Moderate
25.8 50s Academia and Research Competent
259 50s Business Moderate
25.10 50s Business Moderate
25.11 50s Business Competent
25.12 40s Business Competent
25.13 40s Business Moderate
25.14 40s Academia and Research Competent
25.15 40s Business Competent
25.16 40s NGO Beginner

Even though two different cohorts of participants engaged in the workshop across the two years, most of
the participants stated that they were in their 30s, 40s, and 50s and work in business. Also, the level of
familiarity and competencies related to CE is similar across the two cohorts.

As part of the 2025 sample, facilitators (Table 3) were asked to complete a post-programme survey and
share their insights. The facilitators were involved in both the 2023 workshop and the 2025 workshop.
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Table 3. Overview of the facilitators

Number Sector Self-reported familiarity with CE and CE competencies
F1 Academia Expert
F2 Education Expert
F3 Business Expert

3.3. Workshop Design

A pre-workshop activity or “homework” before a workshop or lecture has proven to have a positive effect on
overall learning (Yumusak, 2020). Therefore, the workshop required the participants to complete a pre-
workshop activity called “Wide Angle Vision”, where they were asked to visit a forest, woodland, or other
local natural ecosystem and observe its wholeness. At the beginning of the workshop, the participants were
invited outside, in a woodland area, again, to make additional observations prior to the engagement with the
tool. This allowed the participants and faculty members to activate any latent knowledge that they had about
a forest.

After the completion of the Wide Angle Vision exercise, they were invited back to the plenary room, where
they were placed in breakout groups, each with a facilitator. Upon arrival, they were asked to complete a
worksheet, as per Figure 3, and present back to their breakout group how they believe (part of) a forest works.
This exercise would reveal to the facilitator what potential source domains this group finds particularly
intuitive.

“I'm not trying to copy Nature, I'm trying to find the
principles she’s using” - Buckminster Fuller
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Du Plessis, C., & Brandon, P (2015). An ecological worldview as basis for a regenerative sustainability paradigm for the buill environment

Fromberg, E H.E., Bakker. C.A., Peck, D. (2025) Transforming circular economy thinking using the forest as a metaphor

Artwark and design by Analaura Antinez Latorre. December 2024. Commissioned by The University of Cambridge Institute for Sustainability Leadership. Al rights reserved.

Figure 3. The worksheet used after Wide Angle Vision by Antinez Latorre (2025). The participants were instructed to
make notes on “how they believe (part of) a forest works.”

After the engagement with the worksheet, the participants were directed to the 18 cards that each of them
had in front of them. All groups engaged in the same first card: Open Nutrient Networks. This card was used
to explain the design of the tool. The complete tool can be found in Appendix 4.
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The first part of each card is dedicated to a reflection completed individually and in silence, as shown in
Figure 4. The purpose of this part is to activate the source domain of the metaphor. This part shows a written
prompt with information about a forest that was considered intuitive by sustainable business professionals in
Fromberg et al. (2025).

Open nutrient networks

Mycelium networks in the forest
floor connect tree roots and
facilitate the exchange of
nutrients and information.

Reflect on how these structures
allow the redistribution of nutrients
- when a tree requires nutrients, or
when there is an excess of
nutrients in certain parts of the
system.

These mycelium networks can help
young seedlings to connect to
mature trees. Through this mature
tree, they can access necessary
nutrients

Figure 4. Open Nutrient Networks Card, the front of the card and stage one: metaphor activation.

The second stage presents a prompting question that asks the participants how they can relate the insights
from the source domain to circular business discourse, the target domain, as shown in Figure 5. To allow for
more inspiration, suggestions are given, including a real-world example.

_Ways to enhance
the standardisation
or interoperability of
products, components

THINK OF: and materials

_Offering transparency of
information such as details
on material contents or

Madaster is an online registry for
materials and products - offering a
product passport service. The
registration of every component offers
. . insights into the degree to which an
Instead of bemg like object can be dismantled and reused.

a tree, asking for
It allows companies to make their

your leaves back
after they drop, try to
think of ideas that
ensures that these
“leaves” (or product,
components/materials
) are useful in an
open system.

open-sourcing product
blueprints to enable
user-repairs.

_Ensuring that learning
and knowledge sharing
is supported between
different entities in the
system.

information transparent and usable
for external parties.

Madaster.com

Figure 5. Open Nutrient Networks Card, the second stage, where the source domain is related to the target domain.

Finally, at the back of the card, as per Figure 6, a broader question is presented that allows for dialogue
between the different participants.
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Figure 6. Open Nutrient Networks Card, the final stage,
including a prompt for a group dialogue.

Share:

What would be the benefits
of an open nutrient system?

After the completion of the first card, the facilitator directed the group to the next card. This same process
was repeated with the other cards. This process continued for approximately 1 hour and 45 minutes. Finally,
the workshop was brought back into the plenary and wrapped up by the main facilitator. This part consisted of
a facilitated dialogue about the three components of the forest metaphor: dealing with wholeness, the
importance of relationship, and the response to change (Du Plessis & Brandon, 2015; Fromberg et al., 2025).

The total workshop lasted 2.5 hours (including the activation exercise and the wrap-up). After the
workshop, participants and facilitators were asked to complete the post-programme survey.

3.4. Data Collection and Analysis

In total, two surveys were conducted as part of the 2023 workshop: a participant pre-workshop and post-
workshop survey. As part of the 2025 workshop, three surveys were conducted: a participant pre-workshop
and post-workshop survey, as well as a facilitator survey (Appendix I) conducted after the workshop. All
surveys included both closed- and open-ended questions.

The surveys were presented through Qualtrics and Google Forms, and participants were given a participant
number to collect pseudonymised data from the start. The insights were analysed manually using Microsoft
Excel.

Frequencies and percentages were used to analyse the closed responses. For the open-ended questions, a
qualitative analysis was conducted to identify recurring patterns. All answers to open questions were coded
and clustered around themes. The patterns and quotes provided illustrative insights, offering a descriptive
understanding of how participants experienced the tool.

Four dimensions were measured across the surveys: (1) participants’ overall workshop experience, (2) the
conceptual impact of engaging with the metaphor by using the tool, (3) whether engaging with the tool led to
new insights and discoveries, and (4) the design and the content of the tool. A summary of constructs and
measures can be found in Table 4.
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Table 4. Summary of constructs and measures.

Dimension Item Type Example Question Theoretical
Foundation
Workshop experience Likert scale and How would you rate the overall learning experience of Developed by the
open questions the workshop: author.

o  Very negative
Somewhat negative
Neutral

Somewhat positive
Very positive

O O O O

Conceptual impact

Multiple choice
questions with
experimental
sentences and
open questions

How did the workshop affect your understanding of a
circular economy?
o It deepened my understanding of a circular

economy.

o It changed my understanding of a circular
economy.

o It did not affect my understanding of a circular
economy.

o  Other:

Posner et al.
(1982)

Piloted
experimental
sentences by the
authors.

Fruitfulness of the new

Likert scale

Please rate the statement below: “I will be able to

Posner et al.

conceptualisation questions, multiple  implement some of the insights from the forest metaphor  (1982)
choice questions in my profession, business or organisation.”
and open questions
Tool design and content Likert scale Please evaluate the following statements: Tahir & Wang
questions and open Disagree Neutral Agree (2020)
questions
The visual o o o

design of the

cards was clear

and supportive

in the activity.

The time given o o o
for each activity

was sufficient.

The cards o o o
sparked

inspiration and

new ideas.

4. Results

The surveys revealed a variety of insights related to the workshop experience, the effects on the understanding
of a CE, the conceptual accommodation and the tool design.

4.1.

Workshop Experience

The comparative elements of this case study are visualised in percentages, in which the number of participants
included in the 2023 study is 19 and in the 2025 study is 16. As shown in Figure 7, the overall workshop
experience in 2025 was more positive compared to the one in 2023.
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Overall Session Experience

90%
80%
70%
60%
50%
40%
30%

20%

) I I I I
0%

very negative somewhat negative neutral somewhat positive very positive

m2023 m2025

Figure 7. The overall session experience.

Most participants rated their experience as either “somewhat positive” or “very positive”, indicating a
generally positive reception of the workshop. In an optional open question, participants were asked to elaborate
on this. A participant of the 2025 workshop reflected: “I think this was a very powerful learning experience,
and the cards are a highly innovative artefact.”

The facilitators rated the overall experience of delivering the workshop as very positive (by 2) and
somewhat positive (by 1). They were asked to provide their reflections on the content and the design of the
cards through an open question. One facilitator elaborated: “The setup creates a clear connection through
metaphor from the forest to the CE, which allowed for relational thinking to become the foreground and
enabler of circular thinking.”

4.2. Effects on the understanding of a CE

In both pre-programme surveys, the participants were asked to select a so-called experimental sentence to
express what kind of conceptualisation resonated most with them. There were multiple sentences proposed,
containing competitive metaphors and ecological metaphors. The outcomes are visualised in Figure 8 and
show a similar composition across both cohorts, each with 3 participants selecting a competitive metaphor and
16 (2023) and 13 (2025) selecting an ecological metaphor.
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Experimental Sentences

90%
80%
70%
60%
50%
40%
30%
20%

10%

0%
Ecological Experimental Sentence Competitive Experimental Sentence

m2023 2025
Figure 8. A comparison of the selection of experimental sentences across the two workshops.
The most often selected experimental sentence was: “By implementing a circular economy, businesses can
create a flourishing ecosystem to thrive in.” This indicates that most of the participants across both workshops
found an ecological conceptualisation of a CE somewhat natural before engaging with the tool.

When asked how the workshop affected their understanding of a CE, the participants replied similarly
across both workshops, as shown in Figure 9.

Change in the understanding of a CE

80%
70%
60%
50%
40%
30%
20%

10%

It deepened my understanding of a circular economy. It changed my understanding of a circular economy. It did not affect my understanding of a circular economy.

0%

m 2023 m2025

Figure 9. Change in the understanding of a CE.
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Most of the participants experienced a deepening of their understanding of a CE: 65% (13) of the
participants in 2023 selected this, compared to 68.8% (11) of the participants in 2025.

4.3. Conceptual Accommodation

This study evaluates the success of engagement with the metaphor and the tool specifically through four
conditions for conceptual accommodation by Posner et al. (1982), which include:

1. Intelligibility — whether the new concept is understandable.

2. Initial plausibility — whether the new concept seems reasonable.

3. Dissatisfaction with the old concept — whether the participants recognise the limitations in their
existing concepts.

4. Fruitfulness — whether the new concept leads to meaningful new insights and discoveries.

It was concluded that the first three conditions were met after the 2023 workshop; however, the fruitfulness
condition at that time was insufficiently met (Fromberg et al., 2023b). At that stage, without the tool,
participants were only able to generate more abstract solutions that were perceived as incompatible with the
competitive nature of businesses (Fromberg et al., 2023b).

This part of the study assesses whether participants were more able to come up with new insights and
discoveries through their use of the tool. This would mean that they would consider the conceptualisation more
fruitful.

First, the participants were asked to express whether they felt a tension between the insights from the forest
metaphor and the reality of businesses and organisations. The result is shown in Figure 10, which compares
the results from the 2023 workshop to the 2025 workshop.

| feel a tension between the insights from the forest metaphor and the reality of businesses and
organisations.

60%

50%

40%
30%
20%
10%
]

disagree somewhat disagree neutral somewhat agree agree

W2023 m2025

Figure 10. The use of the tool caused increased tension between the insights from the forest metaphor and the reality of
businesses and organisations.
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This shows an increase in tension between the insights from the forest metaphor and the reality of
businesses and organisations. Together with this increased tension, the participants also found the metaphor
more enriching compared to the 2023 workshop, as shown in Figure 11.

Engaging with the forest metaphor was enriching

60%
50%
40%
30%
20%

10%

0% .

disagree somewhat disagree neutral somewhat agree agree

m2023 m2025

Figure 11. The use of the tool made the engagement with the forest metaphor more enriching.

During the open questions, participants were asked about the types of ideas that were discussed during the
workshop. They were also asked to elaborate on what they consider realistic ideas to implement in a business
and what they consider unrealistic to implement. Therefore, the open questions offer anecdotal evidence on
the engagement with the metaphor.

The first card that was used by all groups related to open nutrient networks, which prompted reflections
related to increasing utilisation of materials, components and products, as well as more flexible ways of
evolving or reutilising these. Through this card, intellectual property rights were considered one of the key
barriers to more open nutrient networks in a CE.

There was also dialogue about the role of the financial industry, and a need was expressed by one of the
groups to create a card that explicitly refers to the extractive nature of financial services industries. Participants
suggested that the source domain of a parasite would be appropriate for this. This resonates with the work
from Michael Hudson (2015). In his book, Killing the Host, he argues that the finance, insurance and real
estate sectors have gained control of the “economy’s brain” and are now favoured over the real economy of
labour and production.

Other reflections were made on the current lack of “decomposers” in the system, referring to smaller-scale,
more opportunistic entities that use what is available. These entities are also described as “gap exploiters” by
Bakker et al. (2014). There was also an emphasis on infrastructure and assets that could be considered the
commons, such as community-owned material banks.

The facilitators were also asked about what, in their opinion, the most interesting idea was that surfaced
during the engagement with the tool:
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e Facilitator 1: “[...] revealing additional possibilities through repair networks and skill shares that
interwove pro-circular behaviours across communities”

e Facilitator 2: “The idea [...] that we were going to be a components company which allows local people
to assemble and repair.”

e Facilitator 3: “The shift to an open-source company.”

Overall, the insights suggest that the participants were able to arrive at more concrete insights and
discoveries with the use of the tool.

4.4. Tool Design

In the 2025 workshop post-programme survey, both the participants and facilitators were asked to rate the
design and the content of the cards specifically. For the assessment of the tool design, the data of the
participants and the facilitators were merged, resulting in 19 respondents for these questions. The result is
presented in Figure 12 and shows that overall, the design and the content of the cards were experienced very
positively.

The design and the content of the cards

: ]

very negative somewhat negative neutral somewhat positive very positive

Figure 12. The rating of the design and content of the cards by the participants and facilitators.

The effectiveness of the tool has been evaluated according to adapted criteria for learning design by Tahir
& Wang (2020), in which (1) Enjoyment, (2) Satisfaction, (3) Understandability, and (4) Usefulness are
evaluated. For each criterion, both the participants and facilitators rated three sentences. The results are
presented below in Figure 13.
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Enjoyment

The session overall was enjoyable.

The group discussion on the insights was enjoyable.

The individual interaction with the cards was enjoyable.

0 2 4 6 8 10 12 14 16 18 20
mDisagree M Neutral MAgree
Satisfaction
The visual design of the cards was clear and supportive in the _
activity.
0 2 4 6 8 10 12 14 16 18 20

mDisagree M Neutral mAgree

Understandability

The physical design of the cards helped the process through the
different stages.

It was clear from the cards what was expected of me.

The information on the cards was clear and easy to understand.
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Usefulness

The outcomes of the engagement with the learning tool were
useful.

The cards supported the learning process during the session

HDisagree MNeutral MAgree

Figure 13. The effectiveness of the learning design according to criteria adapted from Tahir & Wang (2020).
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Overall, the learning design scored positively across all criteria. The criterion “Enjoyment” scored most
positively, whereas “Satisfaction” was rated lowest, mostly due to insufficient time given for the activity.

Although the tool was used and presented in a formal learning setting, the different cards were designed to
be printed off a regular printer, therefore reducing costs and making it more viable to allow learners to take
them with them after the workshop. A participant of the 2025 workshop reflected on this: “Following the
workshop, I had a chance to further review the cards. There is a lot of rich content and I’'m looking forward to
seeing how we can apply this to specific challenges linked to our business.”. Together with the consensus that
2.5 hours was too little time for this activity, this shows the value of a post-workshop individual engagement
with the tool.

5. Discussion

After the 2023 workshop, it was determined that all conditions for conceptual accommodation were met except
for one: the fruitfulness of the conceptualisation of a circular economy as a forest. This refers to whether the
new concept leads to meaningful new insights and discoveries (Posner et al., 1982). The tool was designed
after the 2023 workshop and aimed to resolve the tension between the forest metaphor’s insights and the reality
of businesses and organisations. It was expected that, through the tool, breaking up the heuristic of the forest
metaphor into more digestible subdomains would reduce the tension by allowing participants to come up with
more concrete and tangible ideas, leading towards meeting the final condition for conceptual accommodation
(Fromberg et al., 2023b). The workshops were, in general, positively received by both participants and
facilitators.

The participants were able to come up with more detailed and concrete ideas when engaging with the tool.
The workshop was considered more enriching with the tool, compared to without the tool. However, rather
than reducing it, engagement with the tool amplified the tension between the insights of the forest metaphor
and the reality of businesses and organisations. While this increased tension could have led to resistance or
disengagement, participants received it positively, suggesting that it was seen as thought-provoking. This
finding could have important implications for CE teaching and learning. It suggests that this discomfort and
tension could play a constructive role in learning and critical thinking rather than being perceived as an
obstacle. This tension allowed the participants to reflect on current economic structures and re-evaluate their
assumptions critically.

This challenges the notion that learning should be centred around learner comfort. Kavedzija (2019)
describes this experience as learning discomfort and states that the role of the facilitator or teacher should be
to find the optimal level of challenge. Vygotsky (1978) refers to this same phenomenon as the zone of proximal
development. Conceptually, this aligns with the Goldilocks principle, which is commonly invoked across
disciplines to describe the optimal conditions that are neither excessive nor insufficient. This type of approach
also challenges the idea of seeing a learner as a customer to be satisfied (Kavedzija, 2019). McLay et al. (2023)
explain that, especially for 21st-century challenges, teachers need to actively create room for such discomfort
in the learning process. Ness & Riese (2015) elaborate that meaning, knowledge, and creativity emerge in the
tension of different perspectives. In this case, that would be the contrast between the insights of the forest
metaphor and the reality of the current linear economy.

Since, within this tension, the tool enabled the participants to generate clearer insights and more concrete
discoveries, it appears to have made the forest metaphor more fruitful compared to engagement with the
metaphor without the tool, meeting all four conditions for conceptual accommodation by Posner et al. (1982).

The main source of dissatisfaction with the tool among some participants and facilitators was the limited
time available for the engagement. The 2.5-hour session did not allow enough time for satisfactory
engagement, and several participants expressed that continuing to engage with the tool after the formal
workshop session was beneficial to them. This suggests that incorporating a post-workshop individual
reflexive exercise into future sessions could extend the learning process flexibly.
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This study considers conceptual change as a precursor to a CE that works in a radically different way
compared to the current linear economy. From a pedagogical perspective, the goal is not to prescribe action,
but to support participants in rethinking the dominant assumption that may influence the solutions that they
can come up with. In some cases, it may empower individuals to better advocate for regenerative ideas or
recognise where their thinking aligns with ecological metaphors. However, the decision to act on these insights
remains with the learner, always.

There are several limitations to consider when interpreting these findings. First, all participants who signed
up for the study indicated a prior openness to an ecological conceptualisation of a CE. This suggests they may
have been predisposed to engage with the forest metaphor more positively. Additionally, all participants met
the main researcher during the workshop and were aware that they had designed the tool, which may have
influenced their responses. However, as this was also the case for both the 2023 and the 2025 workshop, any
potential bias would likely be present in both data sets, allowing for a comparable analysis. The language
levels of the participants were not considered fully in this research. Also, during the 2025 workshop, the
facilitators were more experienced with running an interactive session of this nature, which could have also
impacted the more positive rating for this workshop.

This study explores the implications of the engagement with a relatively novel metaphor for CE discourse:
an ecological metaphor. To understand its implications, the forest metaphor is employed as a figurative
construct, intended as a pedagogical tool. It does not attempt to provide an exhaustive account of forest
ecology. Its purpose is to serve as a heuristic that facilitates potentially novel understandings.

However, like any metaphor, the cluster of ecological metaphors can also bring a series of limitations
(Lakoff, 2014). The absence of a singular, governing agent within a forest reflects its inherent wilderness. It is
a notable limitation when deploying this metaphor onto CE discourse, since the role of the government is not
conceptualised. Liu and Hanauer (2011) suggest the garden metaphor to cover this specific subdomain.
Hodgson (1993) also identifies a significant limitation of employing “natural metaphors”: framing something
as “natural” can render it unquestionable or inevitable, which could allow it to hide an ideological agenda.

6. Conclusion

This research aimed to address the research question: To what extent does the tool for ecological design
thinking for a circular economy support participants in obtaining new insights and discoveries? The study
conducts an exploratory comparative case study that analyses participant responses from two workshops held
in 2023 (without the tool) and 2025 (with the tool).

This research found that the participants’ overall engagement with the forest metaphor was more positive
with the tool. The engagement in 2023, without the tool, met three out of four conditions for conceptual change:
(1) intelligibility, (2) initial plausibility and (3) dissatisfaction with the old concept. However, the fourth
condition, “fruitfulness”, was insufficiently met and refers to whether the new concept leads to meaningful
new insights and discoveries. The engagement with the tool led to more specific and concrete solutions. In
addition, the participants reported a more enriching experience compared to the 2023 workshop and an
increased tension between the insights from the forest metaphor and the reality of their businesses and
organisations. This suggests that their engagement with the tool contributed to a more fruitful conceptualisation
of the forest metaphor for a CE, meaning that it led to meaningful new insights and discoveries.

Beyond the impact on CE education, this study emphasises the potential of ecological metaphors in shaping
CE discourse. While ecological metaphors have been used in mainstream CE discourse to understand certain
themes of a CE, this study shows that the forest metaphor could challenge certain aspects of the broader
mainstream understanding of a CE. It especially prompted critical reflection on the competitive nature of
business and intellectual property rights, opening conversations about collaborative and open approaches in
business. In a generative way, the metaphor allowed participants to focus on more community-led and place-
based approaches to innovation, which allows businesses to tune in more to the context surrounding their
supply chain and business model and consider both social and environmental dimensions simultaneously.



Journal of Circular Economy (2025) 3:5, 17-69 35

There is significant potential to further develop and refine the tool. First, there is a clear need for expanding
the tool, considering elements of the forest metaphor that would allow participants to make sense of financial
systems. In addition, future research could also draw insights from other ecosystems beyond a forest, such as
rivers, meadows and the tundra. Also, this tool has the potential to be used on an individual level as well as in
a group setting. Therefore, further development to make this tool more available for individual participants
would increase its impact.

Ultimately, this research reinforces that metaphors are not merely the decoration of language but can also
be a powerful learning tool. This can be used in a reflexive way, by challenging previously unquestioned
assumptions, or in a generative way, by allowing new ways of thinking and developing novel solutions.
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Appendix 1

This is the learning tool that was used during the 2025 workshop. All pages can be printed on A4 and folded
as an origami pamphlet, following the instructions below:

S
6

v
7

o -

8§ 1
k) (ot




Journal of Circular Economy (2025) 3:5, 17-69

40

Diversity and redundancy

Diversity can lead to functional
redundancy where multiple
entities fulfil the same role in
the ecosystem - such as the
many leaves on one tree. If some
are lost due to a disruption, there
may be enough left to maintain
functions.

Another way how diversity
contributes to the resilience of a
forest is in a complementary way
where entities are slightly different
and therefore dependent on, for
example, different resources.

{wd)sAsodd dlwouods Ayyesy
pue jusIjisal ‘@SIeAIp B 0
2)NqLIIU0D pINOD sainies) Jeym

aueys

}N*02'paysalqypueidua)samyinos

9ousuiadxe pue 921Ape Jlay) Suuayo
pue AJUNWWOoD JepIm ayl Yyiim
s3uiuies) Jsieyl Suueys Aq JeyleSoy
HIOM Spaysalqly Jualelip syl Ny

"AWou028-|00M B S8SN20) paysalqil]
puejdug 3semyinog ay| 'sedInosal
pue ainjoniiselul Jo Ajjiqejieae ayy
pue Ajunwwiod 1ed20] 3y} jo syiduais
8y} uo salal Jey) waisks sajixel
|B20] UMO S} sajeald paysalqly, yoej

'si9onpoud Suiyiopd
Jeuoidal jo juswanrow |eqoid B jo
ved s| paysaiql{ puejdu3 1semyinos

© O
O G

Think of an example of diversity in
a forest and reflect on how this
contributes to the overall health
and resilience of the wider
economic ecosystem.

Reflect on how your
business contributes
to a diverse,
resilient and healthy
ecosystem.
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Open nutrient networks

Mycelium networks in the forest
floor connect tree roots and
facilitate the exchange of
nutrients and information.

These mycelium networks can help
young seedlings to connect to
mature trees. Through this mature
tree, they can access necessary
nutrients
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Reflect on how these structures
allow the redistribution of nutrients
- when a tree requires nutrients, or
when there is an excess of
nutrients in certain parts of the
system.

Instead of being like
a tree, asking for
your leaves back
after they drop, try to
think of ideas that
ensures that these
“leaves” (or product,
components/materials
) are useful in an
open system.
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Ecological niche

Many factors determine the
right size of a single entity in
nature. One factor that influences
this is the niche: different entities
may occupy different roles and
positions in a forest.

Imagine the largest or the smallest
entity that you can think of in a
forest.
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Processes on a micro-level such as
nutrient cycling can influence
meso-level dynamics (think of plant
growth and interactions between
species) and even macro-level
(such as the role that it plays in
the global carbon cycle).

Reflect on how micro-, meso-, and
macro-systems in a forest are
deeply integrated.

As a business, how
would you describe
your “ecological
niche™?
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Experimentation and the right
conditions for life

When trees disperse their seeds,
only a couple make it to an
adult tree - if any. Many fall prey
to birds, rodents, and insects or
they could face environments that
are not conducive to life. The
dynamics of the forest floor act as
a ground for experimentation.
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Reflect on the nature of a
successful succession, which
requires the right conditions for life
to come together. This may entail
sufficient light, water, and nutrients,
for example, as well as protection
against external threats.

How does your
business attune to
the systems
conditions and
participate in
shaping them?
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Communities in enmeshed
layers

When leaves fall on the forest
floor they can create a rich
layer of organic matter.
Decomposers break these down,
releasing nutrients that can be
taken up again by other entities.

Community is built around nutrient
availability, and this makes social
and material dimensions deeply
intertwined.

¢syonpouad pue

syuauodwod ‘sjelialew jo
uonesniIn-al 3y} 10 UOISUIIX
o)1) 1onpoud punoue jeydes
1e100s 98e19A8] puB SaNIUNWWOD
1e20] a8e8ua nok 1ySiw moH

:aueys

woyauoydire,

‘1epow poddns
pue udisep sy ysnoiyl AuAnoe
Jo adAy siy1 spoddns suoydiiey

'ssuoyd Jisyy Sunredss pue
Suurejurew uy Jsyio mumm uoddns ued
siesn ‘Ajunwwod Jredss Jisyy ysnoay

‘Riqwessesip

J0} udisep se yons sajdiouiid udisap
8|qeuleisns se jjam se saoloeld
Suiuiw jeoye 3uisn ssuoyd sjiqow
s|qeureisns sainioejnuew suoydiie

© O
©

Reflect on how social activity has
the potential to enhance and
direct nutrient flows. What would
happen in an ecosystem if there
was not this social activity?

Reflect on how you
can support a
thriving local
community around
your business
activity:
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Emergence and gap dynamics

Imagine a tree falling in a
forest. This event leads to a
series of consequences also
referred to as “gap dynamics”.
This is because a gap in the
canopy appears which allows
juvenile trees to race towards this
light.

The temporary increase of light on
the forest floor also allows for
increased growth of the understory
(plants that live closer to the
forest floor) which typically
receives less light. The
decomposing tree releases
nutrients into the forest floor which
creates unique conditions for
pioneering species and new growth
to thrive.

¢S]epouw ssauisng JenaJid o)
saniunjioddo se pawesy aq
pIno2 sded jajiew jo punj 1eYm

:aueys

"193uU0] 10j pasiin sjusuLed asay)
desy 01 way) smoje 82IA18S S ,01r0S
‘alowAue Jjam wayl i jou pIp eyl
sayjo)d Jo sayjopd padewep Jiay) Jo

asods|p pinom siuasn Ajsnoinaid aiaym

‘yodsuel) ayy ajeyioe) o}

}IoMiau Jalinod 8194d1q B asijin Aay3
asnedaq Jiedas Suiylod jJo oousAleQ
3y, :sanjesway) ||ed osje Aay] 'siojie}
1e20] yym staswolsnd Ju1josuuod
ysnouyy Ansnpul uolysej ayiy ul
Aynqeureisns Sunowold uo pasndoy S|
jeyl dnuels paseq-uopuoT e S| Ofog

OO
© G

Reflect on how this sudden event
creates a knock-on effect that is
noticeable at many levels in the

ecosystem.

What kind of
transformational
events could create
positive knock-on
effects for circular
businesses to
thrive?
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Self-organisation

Ant colonies have organised
social structures that allow the
group to work together to
sustain the colony. The behaviour
of each ant is influenced by local
information and simple rules.

For example, ants lay down
pheromones which create a
pathway that other ants can follow
(internal communication). There are
also specialisations in different
roles such as foragers and waste
managers - led by environmental
cues that allow the colony to
adapt to changing conditions.
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Reflect on how this form of
self-organisation is influenced by
communication and environmental
cues that allow the colony to stay
in tune with novel and changing
conditions.

How does your
business engage in
the self-organisation
of the wider
system?
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Opportunism and enhancing
utilisation

Some animals can support the
transportation of seeds by, for
example, eating fruit and
defecating the seeds often far
from the original location.
Alternatively, seeds can attach
themselves to certain animals’
coats and hitch a lift to a
completely new ecosystem.

¢syasse
Sunsixa-Apeatje jo uonesnin
paseasoul ayy ajowoud pjnom
sainjeay udisap jo adAy yeym

:aJeys

woo Agsaad mmm

‘swieyl
Bunsixe jo uopesiin ayi Suiseaoul
‘Way} paau oym asoy} pue pusj

0} SWa)l 8ABY OYMm SI8sn Usamiaq
uoialUod B sajeyoey dde ey

‘wiojeld

Buueys Jsad-oy-tead sy ysnouyy
Buueys soinosal pue uondwinsuod
anleloqe)od sajowoud Agiead

© O
© G

Reflect on other opportunistic
relationships that you could find in
natural systems.

How can you do
more with what is
available and
already there? Or
how can you enable
others to utilise and
repurpose what you
put out in the
system?
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Reciprocity and interdependency

There is a symbiotic association
between the roots of a plant
and the mycelium structures in
the soil - these are two
separate entities, but deeply
and evolutionary entangled.

In this relationship, trees provide
the fungi with carbohydrates
(sugars) produced through
photosynthesis. In return, the fungi
enhance the trees’ ability to
absorb water and nutrients.
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Reflect on the interdependence

that exists in natural ecosystems.
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How can you create
mutual benefits and
reciprocal
relationships within
your ecosystem of
economic activity?
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Cooperation and co-evolution

Pollinators such as bees,
butterflies and birds visit
flowers to obtain food by
seeking nectar. Flowering plants
benefit from this visit by
transferring pollen from the
male parts of one flower to the
female parts of another.

This important process contributes
to the genetic diversity of the
plant species. Therefore, flowering
plants and pollinators have
co-evolved with adaptions that
enhance this cooperation.
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Reflect on how deeply the survival
of both pollinators, as well as
flowering plants, relies on this
cooperation.

How can you tune
into the needs of
the wider business
ecosystem around
you and adapt to
this?
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Competition

During dry seasons, plants
compete for the limited
available water resources. Some
deep-rooted entities may be
able to access groundwater,
whilst other entities with more
shallow roots could rely on
surface water and puddles.

The process of competition could
prompt plants to grow different
root systems - with specialised
relationships between plants and
fungi to ensure reliable access to
essential nutrients.
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Reflect on how competition is
everywhere in a forest where there
are limited resources.

How can you ensure
that competition is
used for good?
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Community and information
sharing

When trees are under attack,
for example by an insect or
parasite population, they can
send distress signals to their
neighbouring trees to warn them
about this threat.

These trees can then start to
produce enzymes to protect
themselves against this threat,
which could result in enhanced
stability of the forest ecosystem -
including the likelihood of survival
for the signalling tree.
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Reflect on this “invisible” sense of
community, the wealth of
information shared between trees
and how, at first sight, trees seem
to operate as individual entities.

How can you invite
and empower
external stakeholders
into your ecosystem
of economic activity?
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Invasion and conflict

Invasive species are non-native
organisms that are introduced
to a new environment and
could cause harm to this
ecosystem. Often, they grow
rapidly due to the lack of natural
predators, and this can displace or
reduce native plants and animals.

Some invasive species can alter
nutrient cycling processes. For
example, invasive nitrogen-fixing
plants like the black locust can
increase nitrogen levels which
further disrupt some native plant
communities.
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Reflect on how quickly an invasive
species can lead to a cascading
effect in the wider ecosystem.

How can you disrupt

unsustainable systems
through your business
activities?
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Evolving through feedback

Certain stressful events for
trees can create a change in
the DNA of the tree. Experiences
such as droughts, diseases, and
extreme temperatures have the
potential to affect certain genes
and therefore allow the tree to
adapt to its unique circumstances
and challenges. These changes in
DNA are called epigenetic changes.

Reflect on of form of feedback
allows the tree to learn lessons
from the past and shape itself to
fit better in the wider system.
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Think of other examples of
feedback within a forest ecosystem
that shapes and changes the
development of certain entities or
relationships.

How can you make
your business,
product, idea or
supply chain more
context-specific?
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Metamorphosis

Tadpoles undergo a process of
metamorphosis to transform into
adult frogs. Through the different
stages of the metamorphosis, the
tadpole undergoes profound
changes orchestrated by hormonal
signals.

This transformation enables the
entity to thrive in different
ecological circumstances
throughout its life.
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Reflect on the profoundness of the
changes that suddenly happen,
from a metabolic shift (from
herbivorous to carnivorous) as well
as the development of hind legs
and lungs to function successfully
above water.

How can the business
contribute to abrupt
and sudden changes
in the economy?
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Microclimate and homeostasis

A microclimate is a localised
climate that differs from the
surrounding regional climate.
This can be due to the
influence of factors such as
vegetation and bodies of water.
Microclimates play a crucial role
in helping a forest to
self-regulate and maintain
homeostasis.

The canopy cover is a natural
insulator, moderating temperatures
by providing shape. This allows a
forest to be cooler in the summer
and warmer in the winter in
comparison to areas that do not
have this cover.
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Reflect on how you experience the
microclimate of a forest when you
enter and leave the forest during a
hot day.

What would you
consider a progressive
“microclimate” for
your business to exist
in?
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Adaptation and seasonal
changes

In the Northern Hemisphere,
when fall approaches, deciduous
trees begin the process of leaf
abscission, where the leaves
change colour, die and
eventually fall off. This process is
triggered by environmental cues
such as decreasing daylight hours
and cooler temperatures.

This allows the tree to conserve
water and energy over the winter
and avoids the risk of damage
that could affect the overall health
of the tree.

Similar environmental cues signal
to the tree when it is time to
promote leaf growth in the spring.
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Reflect on the effect of climate
change on these seasonal changes
which may prompt trees to drop
leaves too late or grow them again
too early.

How flexible and
resilient is your
business model when
facing changing
circumstances?
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Reactive change to disruption

When a wildfire occurs, this can
destroy trees, understory and
other vegetation. Immediately
after the event, the ecosystem
appears barren and charred.

Reflect on different stages of
recovery and the reaction to
disruption

However, shortly after the fire,
pioneer species — which are often
well adapted to disturbed
environments, begin their
colonisation. These could be
grasses or certain types of shrubs.
Some trees like certain pine
species, have seeds that require
the heat of a fire to germinate.

Over time, the initial colonisers are
replaced by other species that
allow more complex structures to
emerge within the ecosystem.
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What role could your
business play in the
recovery after a
major disruption?
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Appendix 2

This is the participant-facing pre-programme survey.

[

[J

[ B O B

[

Thank you for taking part in this research.

Please be reminded that this is a voluntary activity. You may withdraw your consent at any time before
11/04/2025. After that, your data will not be traceable anymore to you as an individual in the database and
the researchers will therefore not be able to delete your contribution. If you have any questions, please don't
hesitate to contact the lead researcher.

We ask for your consent on the following statements:

I have read and understood the study information. I have been able to ask questions about the study
and my questions have been answered to my satisfaction.

I consent voluntarily to be a participant in this study and understand that I can refuse to answer
questions and I can withdraw from the study at any time, without having to give a reason.

I understand that taking part in the study involves the completion of two questionnaires.

I understand that I will not be compensated for my participation.

I understand that the study will end at 11.04.2025.

I understand that taking part in the study also involves collecting potentially personally identifiable
information (through open-ended questions in the questionnaire), with the potential risk of my
identity being revealed.

I understand that the following steps will be taken to minimize the threat of a data breach, and
protect my identity in the event of a breach: pseudonymisation of collected data.

I understand that personal information collected about me that can identify me will not be shared
beyond the study team.

I understand that the identifiable personal data I provide will be destroyed.

I understand that after the research study, the de-identified information I provide will be used for an
academic publication

I agree that my responses, views or other input can be quoted anonymously in research outputs.

Please state your name, or participant number:

When are you due to participate in the workshop?

Please state the location of the workshop:

O O O O O O O

Please state your main role:

Business

NGO

Academia and Research
Education

Policy

Advisory

Other:
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What is your age?

20s
30s
40s
50s
60s
70s
80s

O O O O O O O

Is English your first language?

o Yes
o No, but I am proficient
o No

Are you familiar with a circular economy?

o Yes
o Not sure
o No

How would you describe the level of your knowledge and competencies in relation to the topic “circular
economy”?

Beginner
Moderate
Competent
Expert

O O O O

Could you please explain in your own words what the idea of a circular economy means to you?

How does the idea of a circular economy relate to your profession, business or organisation?

Which sentence resonates most with you?

The circular economy is a way for businesses to stay ahead of the competition.

The circular economy is a way for businesses to build connections with other businesses.

By implementing circular economy, businesses can increase their performance.

By implementing circular economy, businesses can create a flourishing ecosystem to thrive in.

O O O O

Please elaborate on why you selected this sentence in comparison to the others:

Do you think most individuals in your organisation would agree with you?

o Yes
o No
o Not sure
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Please elaborate on why you think this:

Would you like to make the researcher aware of any problems with the survey?

Thank you for participating in part 1 of the research. If you have any questions, please contact the lead
researcher.
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Appendix 3

This is the participant-facing post-programme survey.

If you have any questions, please don't hesitate to contact the lead researcher.
Have you completed Part 1 of the study?

o Yes
o No

Please state your name or participant number:

Please rate your overall experience of the workshop:

Very  Somewhat Somewhat Very

negative negative Neutral  positive positive
The overall o o o o o
experience.
The design and o o o e ¢
the content of
the cards.
The quality of o o o e ¢
facilitation.

Please rate the statements below:

disagree disagree agree agree
I am satisfied o o o o o
with the
teaching
methods that
were being
used.

I felt motivated o) o o o o
throughout the
session.

I learned o o o o o)
during this
session.

I felt o o o o) o)
comfortable

during the

session.

Completely Somewhat Neutral Somewhat Completely

Thank you for taking part in this research. Please be reminded that this is a voluntary activity. You may
withdraw your consent at any time before 11/04/2025. After that, your data will not be traceable anymore to
you as an individual in the database and the researchers will therefore not be able to delete your contribution.
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Optional: please elaborate on your answers above:

Please rate the statements below:
Completely Somewhat Neutral Somewhat Completely
disagree disagree agree agree
Engaging with o o o o o
the forest
metaphor was
enriching for
my
understanding
of a circular
economy.

The forest o o o o o
metaphor

brought

insights or

made me look

differently at

what [

currently

know.

I feel a tension o) o o o) o
between the

insights from

the forest

metaphor and

the reality of

businesses and

organisations.

How did the workshop affect your understanding of a circular economy?

It deepened my understanding of a circular economy.

It changed my understanding of a circular economy.

It did not affect my understanding of a circular economy.
Other:

O O O O

Upon reflection, and after the workshop, how does the idea of a circular economy relate to your profession,
business or organisation?

What was the most interesting or exciting idea that you came up with during the workshop?
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Which sentence resonates most with you?

The circular economy is a way for businesses to stay ahead of the competition.

The circular economy is a way for businesses to build connections with other businesses.

By implementing circular economy, businesses can increase their performance.

By implementing circular economy, businesses can create a flourishing ecosystem to thrive in.

O O O O

Please rate the statement below:
Completely Somewhat Neutral Somewhat Completely

disagree disagree agree agree
I will be able o o o o o
to implement
some of the
insights from
the forest

metaphor in
my profession,
business or
organisation.

What insights from the forest metaphor are realistic to implement in your profession, business or
organisation?

What insights from the forest metaphor are not realistic to implement in your profession, business or
organisation?

Please answer the following questions:

No Not sure Yes
Do you find the o o o
current mainstream
conceptualisation

of a circular

economy limiting?

Do the insights of o o o
the forest metaphor

resonate with you?

Do you think the o o o
ideas resulting

from the forest

metaphor are

plausible?

Do you find the o o o
forest metaphor
allows you to




64

Journal of Circular Economy (2025) 3:5, 17-69

develop different

ideas?
Please evaluate the following statements:
Disagree Neutral
The individual o o
interaction with the
cards was
enjoyable.
The group o o
discussion on the
insights was
enjoyable.
The session overall o o

was enjoyable.

Please evaluate the following statements:
Disagree Neutral

The visual design o o
of the cards was

clear and

supportive in the

activity.

The time given for o o
each activity was

sufficient.

The cards sparked o o
inspiration and

new ideas.

Please evaluate the following statements:
Disagree Neutral

The information on o o
the cards was clear

and easy to

understand.

It was clear from o o

the cards what was

expected of me.

The physical o o
design of the cards

helped the process

through the

different stages.

Please evaluate the following statements:
Disagree Neutral

The cards o o
supported my

Agree

Agree

Agree

Agree
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learning process
during the session.

How to use the o o o
cards was intuitive.
The outcomes of o o e

the engagement
with the learning
tool were useful.

Would you like to make the researcher aware of any problems with the survey?

Thank you for participating in the study. If you have any further questions, you can contact the lead
researcher.
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Appendix 4

This is the facilitator-facing post-programme survey.

Thank you for taking part in this research. Please be reminded that this is a voluntary activity. You may
withdraw your consent at any time before 11/04/2025. After that, your data will not be traceable anymore
to you as an individual in the database and the researchers will therefore not be able to delete your
contribution. If you have any questions, please do not hesitate to contact the lead researcher.

We ask for your consent on the following statements:

[J I have read and understood the study information. I have been able to ask questions about the study
and my questions have been answered to my satisfaction.

[0 I consent voluntarily to be a participant in this study and understand that I can refuse to answer

questions and I can withdraw from the study at any time, without having to give a reason.

I understand that taking part in the study involves the completion of one questionnaire.

I understand that I will not be compensated for my participation.

I understand that the study will end at 11.04.2025.

I understand that taking part in the study also involves collecting potentially personally identifiable

information (through open-ended questions in the questionnaire), with the potential risk of my

identity being revealed.

[ I understand that the following steps will be taken to minimize the threat of a data breach, and
protect my identity in the event of a breach: pseudonymisation of collected data.

[0 I understand that personal information collected about me that can identify me will not be shared
beyond the study team.

[0 T understand that the identifiable personal data I provide will be destroyed.

[0 T understand that after the research study, the de-identified information I provide will be used for an
academic publication

[ I agree that my responses, views or other input can be quoted anonymously in research outputs.

[ B O B

Please state your name:

When did you facilitate the workshop using the tool “The Clearing — Ecological Design Thinking for a
Circular Economy”?

Have you facilitated this workshop (or a version of this workshop) before?

Is English your first language?

o Yes
o No, but I am proficient
o No
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Please rate your overall experience of the workshop:
Very  Somewhat Somewhat Very
negative negative Neutral  positive positive
The o o o o o
preparation
and facilitation
notes were
clear and
descriptive.

The overall o o o o o
experience

delivering the

workshop.

The design and o o o e ¢
the content of

the cards.

Participant o o o e ¢
engagement

Please state any feedback on the preparation notes of the workshop:

Please state any feedback on the cards (content and design):

Please rate the statements below:
Completely Somewhat Neutral Somewhat Completely
disagree disagree agree agree
Engaging with o o o o o
the forest
metaphor was
enriching for
their
understanding
of a circular
economy.

The forest o o o o o
metaphor

made them

look

differently at

what they

currently

know.
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They felt a o o o o o
tension
between the
insights of the
forest
metaphor and
the reality of
their
profession,
organisation or
business.

Please state any feedback on the engagement with the content:

Did you observe any change within the learners (for example, how they thought of CE or engaged with
some of the concepts)?

o Yes
o No
o Not sure

What was the most interesting idea that was presented in your group?

If you had the chance, would you use this tool again in your teaching?

o Yes
o No
o Not sure

Optional: please elaborate on why you would or would not use this tool again in your teaching:

Please evaluate the following statements:
Disagree Neutral Agree

The individual o o o)
interaction with the

cards was

enjoyable

The group o o o
discussion on the

insights was

enjoyable.

The session overall o o o
was enjoyable.
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Please evaluate the following statements:
Disagree Neutral Agree

The visual design o o o
of the cards was

clear and

supportive in the

activity.

The time given for o o o
each activity was

sufficient.

The cards sparked o o o
inspiration and

new ideas.

Please evaluate the following statements:
Disagree Neutral Agree

The information on o o o
the cards was clear

and easy to

understand.

It was clear from o o o

the cards what was

expected of me.

The physical o o o
design of the cards

helped the process

through the

different stages.

Please evaluate the following statements:
Disagree Neutral Agree

The cards o o o
supported their

learning process

during the session.

How to use the o) o o
cards was intuitive.
The outcomes of o o o

the engagement
with the learning
tool were useful.

Would you like to make the researcher aware of any problems with the survey?

Thank you for participating in the study. If you have any further questions, you can contact the lead
researcher.




