&

Out of sight, out of mind

What companies still forget when transitioning to a
circular economy

Louise Dumon'’, Pieter Beerten', Bert Vuylsteke', Francesca
Ostuzzi', Maya Hoveskog?

'Ghent University, Campus Kortrijk, Department of Industrial
Systems Engineering and Product Design, design.nexus

2Department of Engineering and Innovation, School of Business,
Innovation and Sustainability, Halmstad University, Sweden

*Louise.Dumon@UGent.be

Extended abstract

Introduction and state of the art

Circularity is increasingly utilized as a strategy to enhance ecological sustainability, by
“slowing resource loops”, “closing resource loops” and “resource efficiency or narrowing
resource flows” (Bocken et al., 2016, p.317). Circularity requires business model-, technical-
, and mindset changes (Bocken et al., 2016). But companies willing to transition to a circular
economy face many barriers (cultural, market, regulatory, technical, etc.) to go beyond
“circular utopia” towards “strong circularity” (Kirchherr et al., 2018; Bocken et al., 2023,

p.379; Fraser et al., 2024).

Verleye et al. state that to transition to a circular economy, actors need motivation, ability,
and interactional and institutional opportunities to overcome barriers (Verleye et al., 2023).
Within the motivation-related practices, Verleye et al. note the importance of signaling,
“highlighting potential benefits” and convincing “persuading focal actors to engage with
circular business models” (Verleye et al., 2023, p.14). Zooming into the “ability related
practices”, actors not only need “supporting” practices (“financial and infrastructural
resources”) but also “empowering” practices (“knowledge and capabilities”) (Verleye et al.,
2023, p.22). Other scholars agree that awareness on the circular enablers is needed, and
that training or upskilling companies might help (Fraser et al., 2024).
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It is well known that the use phase and the end-of-life phase have an important impact on
the environment (Hischier et al., 2020; Spreafico and Russo, 2020; Sarasini et al., 2024).
Nevertheless, 80% of a product's’ environmental impact is already defined during the
design phase (European commission, no date; McAloone et al., 2009; Ellen MacArthur
Foundation, 2022). This gives companies the levers to influence the sustainable impact of
the use and end-of-life phase (“after gate” phase) throughout the design process.

It is argued that companies might not always follow up what actually happens to their
product especially in the phases “after gate”. Products and/or business models might be
designed for an elongated product life (den Hollander, Bakker and Hultink, 2017). But, how
users really engage with the products might not be elaborated further (Polizzi di Sorrentino,
Woelbert and Sala, 2016). Are companies aware of all the elements at play, shortening the
real use-time of their product (ex. technical, functional, aesthetical, and social
obsolescence, user attachment, perceived state of brokenness etc.) (Salvia et al., 2015;
Kowalski and Yoon, 2022; Nystrom et al., 2023)? The product might be designed to narrow
down sources, but do companies have an overview of the indirect consumables needed
“after gate” (den Hollander, Bakker and Hultink, 2017)? To close loops, products and
materials need to be collected at the end-of-life (den Hollander, Bakker and Hultink, 2017).
Do companies know where their products and materials end up in reality (reused,
remanufactured, recycled, ...) ?

Companies sometimes apply circular strategies envisioning an ideal scenario (Bocken et al.,
2023; Dembek et al., 2023). While reality is out of control, context dependent, evolutionary
(Ostuzzi, 2017). This creates a gap between what has been designed (ideal) and what really
happens (reality).

Given that (I) Verleye et al. mention the importance of signaling to highlight potential
benefits to actors (Verleye et al., 2023), (ll) the real “after gate” phase is important to
embrace in circularity, and (lll) companies have the levers in the design phase to change
the “after gate” phase, companies need a more comprehensive view on the “after gate”
phase for opportunities to be signalized. As there is a gap between what companies design
and what happens in reality “after gate”, this study aims to find blind spots in specific

companies’ cases concerning the real product “dynamics”, “after gate”. What information
is out of sight, leading to overlooked sustainability impacts?

It is crucial to identify these blind spots, as there are strategies that can be employed to
anticipate changes in time and context in design. Open-ended design is such an approach,
the product is designed in certain ways “open”, leaving opportunities to adapt the product
throughout time (Ostuzzi, 2017). Future adaptive design is a way to anticipate this change
in product and business model within the circular context (Nystréom et al., 2023).
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Method

In this study, three companies designing and/or producing physical products in Flanders
(more info in Table 1) have been involved in a two-day design workshop.

The first part of the workshop consisted out of a theory lesson to empower the companies
(Verleye et al., 2023). The workshop included theories and practices related to design for
circularity (the basics of a circular economy, design for R-strategies, circular business
models barriers to a circular economy, etc.) (Bocken et al., 2016; Lewandowski, 2016;
Potting, Hekkert and Worrell, 2016; Kirchherr et al., 2018; Ceschin and Gaziulusoy, 2020;
Geissdoerfer et al., 2020).

The second part of the workshop was designed using signaling techniques and convincing
techniques (Verleye et al., 2023). The workshop is based on the methodology described by
Pacceli, Ostuzzi and Levi (Pacelli, Ostuzzi and Levi, 2015), composed of two stages: a first
observative stage of waste stream identification and a second generative one where
opportunities are signalized. It consisted of visualization exercise of the material flows in
the use phase, gathering data on the volume of these flows, guided brainstorming to apply
circular strategies and a ranking of the ideas.

In this paper we only focus on the observative stage of the workshop and only one case is
reported in detail.

During the workshop, a whiteboard diagram was created by the company mapping out the
use phase of the value chain and visualizing the waste streams. The researchers guided this
mapping process by asking questions such as: “What resources does the product consume
during use?”, “What are typical use scenarios?”, “What are typical maintenance,
reparation, adaption activities?”, “What are typical end-of-life reasons?”, etc.

The whiteboard (later digitized) is utilized as basis for our study (Figure 1).

Sector Description of the company Description of Number of Circular strategy
product employees claimed by the firm
A Beverage Products and services to provide = home appliance 30-100 FTE service agreements,
sector beverages for home settings, installation, and
governments, companies, maintenance.
healthcare, ...
B Toy industry Design and development of Boardgame 10-30 FTE One ecofriendly
games collection
G Construction Produce and distribute flooring Floor 30-100 FTE non claimed
industry

TABLE 1: DESCRIPTION OF THE COMPANY
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FIGURE 1: EXAMPLE OF THE OUTCOME OF THE MAPPING ACTIVITY

Two researchers observed and analyzed the resulting map to uncover the missing
information. This missing information is seen through different lenses such as, but not
limited to: product longevity (Salvia et al., 2015; Jensen, Laursen and Haase, 2021), the
creation and capturing of value (van de Poel, 2021; Boruchowitch and Fritz, 2022; Brysch,
Garcia i Mateu and Czischke, 2023) and product attachment (Kowalski and Yoon, 2022). The
researchers annotated the observed disregarded aspects, with a method inspired by the
annotated portfolio technique (Sauerwein, Bakker and Balkenende, 2018).

In a second stage the annotated portfolio was anonymized, pictures were deleted, words
being replaced by the category they belong to (ex. action, consumable, energy, part, spare
part, behavior, ...).

Result

The resulting annotated portfolio is shown in Figure 2 and can be found, in more detail,
on https://miro.com/app/board/uXjVNw9jH2c=/?share link id=253124772229.

Page 4 (9)



FIGURE 2: ANNOTATED PORTFOLIO

The annotations have been clustered in two main categories: lack of information on (I) the
use phase and, (ll) the appliance’s end-of-life. Noteworthy remarks are elaborated further.

The use phase

Data and awareness in the use phase are lacking on: the real use-time of the product (life
span), the changes in behavior provoked by the product (ex. redundant or substitute use
of products), the real behavior compared to the expected behavior (ex. if consumables
are taken to the recycling station). No mention is made of costs during use for customers
(or other stakeholders) and/or for the firm. Noticeably, awareness increases at
“touchpoints”, such as the installation of the product and the services delivered. No
mention is made of the product gradual change (form, color, performance, ...), as well as
on contextual changes (user preferences, fashion changes, behavioral changes, etc.)
(Polizzi di Sorrentino, Woelbert and Sala, 2016; Ostuzzi, 2017)

Linked to the real use of the product is the appliance’s real climate footprint. It was noted
that the company was unable to estimate the energy needed by the user, estimate the
number of consumables needed throughout the use phase and pinpoint the amount of
direct CO2 emissions released by the product.

Appliance end-of-life
Knowledge lacking on the appliance’s end-of-life includes: the factors leading to the non-

use of the product, the real end-of-life scenario of the product and/or components (ex. if
the product ends up being recycled, in energy recovery or landfill) and the elongation
strategies applied by the user without interference of the firm. The participants had no data
on the types and reoccurence of defects, as well as some common defects were not listed.
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General findings

In general, the mapping scheme looked quite linear (rather than a complex map), using a
limited number of stakeholders (In the observed example; the person buying and using the
product, and the service technicians from the company). The (changing) behavior of
stakeholders was not documented (Polizzi di Sorrentino, Woelbert and Sala, 2016). While
in reality, the involvement of a myriad of actors interfering with the products and the values
they bring, happen simultaneously (Verleye et al., 2023).

In this study, we observed a blind spot that product “dynamics” (products gradual change,
contextual changes, and changes in user behavior) are not mapped out, while it is in the
nature of products to be changing (Ostuzzi, 2017). Not observing the change consequently
means overlooking the sustainability impact of these “dynamics” .

Discussion and conclusion

The findings show that these firms lack awareness of the product interaction of multiple
stakeholders. The number of companies observed (3) is very limited. Future studies with
higher number of case studies should aim at further discovering the blind spots companies
might have on the “after gate” and real lives of their products, and therefore of the impacts
created. Are there certain insights that are recurring across multiple companies or business
categories?

The way the workshop and mapping exercise is designed and the guiding questions during
the workshop define the way the use phase is mapped out. Future studies can redesign the
mapping exercise of the “after gate” phase, which might lead to uncovering other insights.
For example, the template does not give insight into how the company considered
circularity in the design phase and thus what the intended (ideal) scenario is.

We hypothesize that companies able to map out the reality of their products “after gate”,
will be capable of seeing circular opportunities. These opportunities can then be signalized
internally and to other stakeholders. This in turn might lead to a higher likelihood of
accepting circular business models (Verleye et al., 2023). This hypothesis still needs to be
tested.

Furter research could investigate how designers can anticipate the change in product,
context, and stakeholder within the circular economy, by for example designing open-
ended (Ostuzzi, 2017).

Page 6 (9)



&

Keywords

Circular Economy, Life Cycle Design, Open-ended Design, Actors Engagement, Design
Thinking.

References

Bocken, N. et al. (2023) ‘Between Circular Paralysis and Utopia: Organizational
Transformations towards the Circular Economy’, Organization & Environment, 36(2), pp.
378-382. Available at: https://doi.org/10.1177/10860266221148298.

Bocken, N.M.P. et al. (2016) ‘Product design and business model strategies for a circular
economy’, Journal of Industrial and Production Engineering, 33(5), pp. 308—320. Available
at: https://doi.org/10.1080/21681015.2016.1172124.

Boruchowitch, F. and Fritz, M.M.C. (2022) ‘Who in the firm can create sustainable value and
for whom? A single case-study on sustainable procurement and supply chain stakeholders’,
Journal of Cleaner Production, 363. Available at:
https://doi.org/10.1016/j.jclepro.2022.132619.

Brysch, S.L., Garcia i Mateu, A. and Czischke, D. (2023) ‘ The process of value setting through

’

co-design: the case of La Borda , Barcelona
https://doi.org/10.1080/15710882.2023.2277724.

, CoDesign, pp. 1-17. Available at:

Ceschin, F. and Gaziulusoy, I. (2020) Design for Sustainability. Routledge. Available at:
https://doi.org/https://doi.org/10.4324/9780429456510.

Dembek, K. et al. (2023) ‘Untangling business model outcomes, impacts and value’,
Business Strategy and the Environment, 32(4), pp. 2296-2311. Available at:
https://doi.org/10.1002/bse.3249.

Ellen MacArthur Foundation (2022) News, An introduction to circular design. Available at:
https://www.ellenmacarthurfoundation.org/news/an-introduction-to-circular-design
(Accessed: 5 February 2024).

European commission (no date) Sustainable product policy. Available at: https://joint-
research-centre.ec.europa.eu/scientific-activities-z/sustainable-product-
policy_en#:~:text=It%20is%20estimated%20that%200over,throughout%20their%20entire%
20life%20cycle (Accessed: 14 February 2024).

Fraser, M. et al. (2024) CIRCULARITY GAP REPORT. Available at: www.deloitte.com.

Geissdoerfer, M. et al. (2020) ‘Circular business models: A review’, Journal of Cleaner
Production. Elsevier Ltd. Available at: https://doi.org/10.1016/].jclepro.2020.123741.

Page 7 (9)



&

Hischier, R. et al. (2020) ‘Environmental impacts of household appliances in Europe and
scenarios for their impact reduction’, Journal of Cleaner Production, 267. Available at:
https://doi.org/10.1016/j.jclepro.2020.121952.

den Hollander, M.C., Bakker, C.A. and Hultink, E.J. (2017) ‘Product Design in a Circular
Economy: Development of a Typology of Key Concepts and Terms’, Journal of Industrial
Ecology, 21(3), pp. 517-525. Available at: https://doi.org/10.1111/jiec.12610.

Jensen, P.B., Laursen, L.N. and Haase, L.M. (2021) ‘Barriers to product longevity: A review
of business, product development and user perspectives’, Journal of Cleaner Production.
Elsevier Ltd. Available at: https://doi.org/10.1016/].jclepro.2021.127951.

Kirchherr, J. et al. (2018) ‘Barriers to the Circular Economy: Evidence From the European
Union  (EU), Ecological = Economics, 150, pp. 264-272. Available at:
https://doi.org/10.1016/j.ecolecon.2018.04.028.

Kowalski, M.C. and Yoon, J.K. (2022) ‘I Love It, I'll Never Use It: Exploring Factors of Product
Attachment and Their Effects on Sustainable Product Usage Behaviors’, International
Journal of Design, 16(3), pp. 37-57. Available at: https://doi.org/10.57698/v16i3.03.

Lewandowski, M. (2016) ‘Designing the business models for circular economy-towards the
conceptual  framework’,  Sustainability  (Switzerland). =~ MDPIl.  Available at:
https://doi.org/10.3390/su8010043.

McAloone, Tim. et al. (2009) Environmental improvement through product development : a
guide. [Environmental Protection Agency]. Available at:
http://www.kp.mek.dtu.dk/English/Research/areas/ecodesign/guide.aspx (Accessed: 9
February 2024).

Nystrém, T. et al. (2023) FUTURE ADAPTIVE DESIGN How to create longer-lasting products
for circular offerings AN INNOVATION GUIDE FOR CIRCULAR CHANGE AGENTS. Available at:
WWW.ri.se.

Ostuzzi, F. (2017) Open-Ended Design. Explorative Studies on How to Intentionally Support
Change by Designing with Imperfection.

Pacelli, F., Ostuzzi, F. and Levi, M. (2015) ‘Reducing and reusing industrial scraps: A
proposed method for industrial designers’, Journal of Cleaner Production, 86, pp. 78—87.
Available at: https://doi.org/10.1016/].jclepro.2014.08.088.

van de Poel, I. (2021) ‘Design for value change’, Ethics and Information Technology, 23(1),
pp. 27-31. Available at: https://doi.org/10.1007/s10676-018-9461-9.

Polizzi di Sorrentino, E., Woelbert, E. and Sala, S. (2016) ‘Consumers and their behavior:
state of the art in behavioral science supporting use phase modeling in LCA and ecodesign’,

Page 8 (9)



&

International Journal of Life Cycle Assessment, 21(2), pp. 237-251. Available at:
https://doi.org/10.1007/s11367-015-1016-2.

Potting, J., Hekkert, M. and Worrell, E. (2016) Circulaire economy: Innovatie meten in de
keten. Available at: https://www.researchgate.net/publication/306290208.

Salvia, G. et al. (2015) What is broken? Expected lifetime, perception of brokenness and
attitude towards maintenance and repair. Available at:
https://www.researchgate.net/publication/281268978.

Sarasini, S. et al. (2024) ‘Reviewing the climatic impacts of product service systems:
Implications for research and practice’, Journal of Cleaner Production. Elsevier Ltd. Available
at: https://doi.org/10.1016/j.jclepro.2024.142119.

Sauerwein, M., Bakker, C. and Balkenende, R. (2018) ‘Annotated Portfolios as a Method to
Analyse Interviews’, in. Available at: https://doi.org/10.21606/drs.2018.510.

Spreafico, C. and Russo, D. (2020) ‘Assessing domestic environmental impacts through LCA
using data from the scientific literature’, Journal of Cleaner Production, 266. Available at:
https://doi.org/10.1016/j.jclepro.2020.121883.

Verleye, K. et al. (2023) ‘Pushing Forward the Transition to a Circular Economy by Adopting
an Actor Engagement Lens’, Journal of Service Research, 27(1), pp. 69-88. Available at:
https://doi.org/10.1177/10946705231175937.

Page 9 (9)



