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DISCLAIMER

The sole responsibility for the content of this publication lies with the DaCapo project and in no way
reflects the views of the European Union.

This document may not be copied, reproduced, or modified in whole or in part for any purpose without
written permission from the DaCapo Consortium. In addition to such written permission to copy,
acknowledgement of the authors of the document and all applicable portions of the copyright notice must
be clearly referenced.

© COPYRIGHT 2023 The DaCapo Consortium. All rights reserved.
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Executive Summary

This document outlines the DaCapo Agile Methodology, and specifically describes how the Agile
Methodology was developed. The Methodology serves as an entrance for SME’s to be guided along a
multitude of different materials, knowledge, and tools that are available for them to become more
circular. The methodology also included a guide on how to navigate the DaCapo outcomes to highlight
towards SME’s what developments are currently ongoing and will deliver results in the future.

Importantly, the Agile Methodology is a clickable PDF that allows SMEs to find the relevant
content dependent on their specific “circularity maturity”. As in: a manufacturer that has recently heard
of circularity may use the methodology to get more acquainted with its basic principles and tools that
may help that specific SME to adopt some first circular practices. At the same time the methodology is
agile in the sense that a more “advanced” SME (e.g. Fairphone) that has already quite some progression
towards a circular product, to use the methodology to focus for example on specific elements in their
production processes or supply chain.

Finally, the Agile Methodology presented in the clickable PDF will also be uploaded as an editable
Microsoft Powerpoint document. This will allow the document to be adjusted by specific parties such as
potentially Circonnect in NL to adopt the methodology and to make it fit for their specific customer
segment. In this way this public deliverable can be distributed globally by all partners of the DaCapo
consortium in an attempt to achieve successful adoption by SMEs seeking to improve the circularity of
their products and or processes.
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1. Agile Methodology to support uptake of Circularity in

Manufacturing Industr

1.1. Task 2.1 & Deliverable 2.4

Formal description provided in Grant Agreement:

This task aims to develop a new methodology establishing a systemic approach towards the adoption of
CE strategies along the key stages of manufacturing products lifecycle (design & engineering,
manufacturing, use and Eol). DaCapo agile methodology will be backed on the work performed on T1.1
towards circular business models and materials flows identification, as well as on the efficient integration
of the outcoming loops from subsequent tasks (T2.2-T2.4). The new methodology will guide users
through specific procedures for sustainability and circularity assessment in manufacturing value chains,
being the backbone of the knowledge generation engine in T3.3 and the CE-DSS of T4.5. As part of the
methodology definition, it is planned to integrate co-creation activities, such as surveys (+30) and
dedicated workshops (+2) with relevant field-experts and key stakeholders to integrate external
knowledge and different value chain actors’ perspectives, feeding relevant information to tasks T2.2,
T2.3 and T2.4.

Deliverable 2.4: DaCapo agile methodology for sustainability and circularity enhancement. White paper
summarizing the sustainability and circularity methodology and guidelines for adopters. (OTHER) (PU),
(M22, TNO)

Deliverable 2.4 is a clickable PDF document. This document replaces the whitepaper that was originally
destined to be the deliverable D2.4. After all, an agile methodology requires that materials are attractive,
flexible and can be tailored to relevant users and questions from participants who seek to adopt circular
strategies. This document therefore provides a high level description of the Agile Methodology and how
it was constructed through an iterative process in which both industry experts and the DaCapo
consortium were closely involved. The actual Agile Methodology can be found in a separate file that will

also be published in the DaCapo project website when the deliverable is accepted.

1.2. Summary of D2.4

The methodology comprises a PowerPoint document that is transformed into an interactive click-through
PDF document. The methodology basically lets SME’s pick and choose how much information they want
to collect on circularity, circular business models, and existing circularity tools that are available online
in different countries. The complete document contains roughly 50 slides ranging from basic information
on circularity (for SME’s who are not yet familiar with circularity) to slides with detailed information on
circular business models and tools (for SMEs who want specific practical handles on how to implement
circularity). This approach in which SME’s can select what they want to read/see makes the methodology
agile: it is not a one-size fits all methodology but can easily be adapted based on the needs of the SME
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and their specific needs in terms of knowledge of circularity and/or related tools that can help them. If
an SME wants detailed information, for example to inform investment decisions, that information is
available. But if the SME wants specific indicators to help identify parts of their products or processes to
make more circular, then that is also available in the tool. Additionally, we created multiple LLM-cheat
sheets. As LLM’s are emerging everywhere, business may decide to make use of this new technology
and at TNO within the DaCapo project we foresee major opportunities. Hence the cheat sheets provide
guidance for SMEs to create their own circularity consultants. For the Agile Methodology the decision
was made not to promote on specific LLM provider, but indicate that many are currently available (e.g.,
ChatGPT, Copilot, Claude, and more). Additionally, we realise that the current landscape is changing at
a major pace, so it is very likely that in a few months or more there will be other LLM options that we
cannot foresee at the time of writing. To provide users inspiration on how to use the LLM of their
preference, we provide detailed suggestions for prompts and ideas on how to create the right LLM for
the right challenges (e.g. product or process related or related to for example convincing business
stakeholders to make investment decisions). Combined, this makes an Agile Methodology that SMEs can

utilize to improve the circularity of their supply chain and products & processes.

The images below give an impression of the materials covered in the Agile Methodology. We provide
several examples but the Agile Methodology itself is also available and can be clicked through
independently.

@ DaCapo

EU Horizon Project on digital assets
and tools for circular value chains and
manufacturing products

Achieving Circularity in Manufacturing:
Practical Guidance and Tools

Funded b
- the Europian Union October 2024 | Horizon Twin Transition | Contact: elmer.rietveld@tno.nl

Figure 1 — Title Slide
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This slide introduces the Agile Methodology and emphasizes that this is part of the overall DaCapo
project. The contact person will be adjusted after agreement with the DaCapo consortium. The idea is
that for the different countries that are represented in DaCapo, there could be a partner from the
consortium that becomes the main contact person for future questions. As the deliverable will be
published on the DaCapo project website, it will be relevant to keep up to date contact information in

the coming years also potentially for after the project.

Achieving Circularity in Manufacturing
About this methodology & Who is this for? Why work on circular economy? | Where to start? ‘

About this methodology

5
B
=
]
B
=

Effective change and ip are vital for itioning to a circular economy, ensuring stakeholder alignment and commitment. Although change management is
in this its i warrants special emphasis to drive cultural and operational shifts. This focus is essential for ing circularity within

*‘O’* To connect organizations in the manulacturing industry to the latest Al professionals in the manufacturing industry and adjacent organizations, aiming to enhance Circular Economy
N and most effective circular tools and methedologies.

A Professionals in 0 X(j* Gircularity ﬁ Anyone curious to learn
@/\Q Inspire organizations to act in becoming more cireular through the research m manufacturing Ol consuitants @ more about applying
companies q |

strategies in their organization to leverage business value and sustainable impact.

insights from the EU DaCapo Project. cireular economy

J‘A'L Support (sustainability) professionals in manufacturing organizations on
~

how to leverage the power of large language models for societal impact.
= 98 the p 9¢ languag P You can browse of fully read through the methodology along what you are looking for:
5:10 minutes 10-45 minutes 45-90 minutes
Inspiration Practical suggestions Full read-through
for tools

This methodology is interactive. You can click and choose how 1o navigate through
- 1his methodology to fit your goals and needs. Focus on specific todls and strategies
or read background information about the importance of the Circular Economy.

This methodology outiines various tools to tackle business challenges related to circularity. Given the plexity of this topic, it that izations might find this daunting.
Therefore, seeking speci: suppon can be luable in it using these tools and identifying the best fit for your needs.
,‘.j DaCapo - i Eixspeantoton Achieving Circularity in Manufacturing: Practical Guidance and Tools 3

Figure 2 - Slide explaining the key audience for the DaCapo Agile Methodology

This slide briefly describes the methodology itself and highlights how SMEs can use it interactively,
depending on their specific needs and interests. The goal here is to quickly and visually introduce the

methodology to convince the user to continue in the document.
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Achieving Circularity in Manufacturing

About this methodology & Wha is this for? | Why work on circular economy?

>>// This is an interactive document, allowing you to easily navigate through the contents. You can always retum to this
R overview through the clickable button on the top right comer of each page indicating ‘back to overview'.

Introduction

‘ About DaCapo

Chapter 1

@ Defining Circular Gircular strategies Ciraular business Practical LLM
M Inspiration: Why move to a Circular Economy? Economy R-strategies models tools guidance
Chapter 2 Step 1: Maturity, self- Step 2 Identity Step 3: Define circularity Step 4: Measure progress "
. . Why and how assessment, inefficiencies. opperturities. goal and business models and adjust (agile) LL
Setting your Circular o set goals? guidance
Strategy & Goals Practical tools Step 1 Practical tools Step 2 Practical tools Step 3 Practical tools Step 4
— °
o— .

o— ° Chapter 3 i Circular practices Pre-use phase Use phase Closing phase P’t“'l"’a‘ LLM
=l Implementation & Design o0ls guidance
Chapter 4 What are your next steps DaCapo developments: Moving forwards with
Continuing your Circular Economy Joumey towards circularity going to be? what can it bring you? specialized support
_@ Chapter 5 What LLM Why and how DaCapo
5‘;‘”-\\1 Customizing LLMs models to use? to customize LLMs customization script

Appendix | Click here for an overview of all practical tools provided

¢pacapo [ S e Achieving Circularity in Manufacturing: Practical Guidance and Tools 5

Figure 3 - Slide showing the Table of Contents and showing how SME’s may navigate through the
methodology

This slide displays the table of content of the entire document. The different rows represent the different
chapters that are part of the methodology. The introductory text on the top of the page indicates how
users can use the table of content by clicking on the relevant part. This is also an important element of
the “agile” part of the Agile Methodology: users can select the topics as they see fit for themselves, so

the methodology is agile as it can be adjusted along the needs and interests of the specific user.
There are 5 major chapters:

1. Chapter 1: Introduction to circular economy: this chapter focuses on the background of the circular
economy. It is intended for SMEs who are not yet so familiar with the concept and want to read
more about it.

2. Chapter 2: Circular strategy and goals: this chapter aims to help SME to formulate its circular
strategy and goals. It is intended for SMEs who are a bit more familiar also with the circular economy
and related concepts, but who do not have concretised their strategies and goals. Hence this chapter
provides more concrete handles compared to chapter 1.

3. Chapter 3: Organisational implementation & design: this chapter focuses on the circular practices
and the different phases of a product (pre-use, use, and close). This chapter is a step further in
terms of practicality compared to Chapter 2. Hence, by doing so this chapter provides SMEs with

more concrete handles on how to implement the circular strategy and goals formulated earlier.
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4. Chapter 4: How to continue your CE Journey: this chapter again goes a step further in terms of
practical handles. In this chapter SMEs are guided to the right tools and assessment solutions that
exist already and that can be used by the SMEs to go further in their circular journey.

5. Chapter 5: Large language model (LLM) guidance: this chapter provides SMEs some handles on how
to design a LLM (such as Open Al’s ChatGPT, Microsoft’s Copilot, or any other public LLM provider
in the future) to become a customized circularity consultant. With the emergence of Al and LLMs at
the time of writing, and the pace in which new features emerge, the DaCapo project has the unique
opportunity to combine these new technologies with the insights from this project. Hence this
chapter may support SMEs in training their own Al solution to support them in their circularity

journey, but then also with concern for (company) privacy concerns.

Per chapter there are multiple sub-chapters that provide more detail to different topics related to that
chapter. The goal is that SMEs can adjust the content they see on what they need. In other words, the
‘journey’ the user takes through the document is agile in the sense that each user can select the content
they see as relevant and hence they do not have to go through all the materials to get to the material

they need to become more circular.

©) Why move to a circular economy? ==

Chapter 1

I Defining Circular Economy Circular strategies | R-strategies Circular business models ’ ‘ Practical tools ‘ LLM guidance
Defining circular economy Erternow Roduce
markets cost
Our society and population continuously increase in size, creating an ever-growing demand for new products
and services. In a linear economy the value of those products is often quickly destroyed. Resulting in an 80% Align with Reduce risk
increased use of natural and of many { to fulfil this demand. public Circular Value and future-proof
This has large negative impacts and effects on our society and planet, e.g. biodiversity loss, pollution, etc. expectations Driver the business
A dircular economy is a way to reduce this impact and protect the environment, though rethinking our way of The framework
producing and consuming. A circular economy aims to retain value as long as possible and can thus thrive local T Deliver greater Trigger
economies, drive employment growth and can lead to lower dependency on import of raw materials/ products. usediioss fharmonce amonih customer innovation
Empowered local economies can reduce the strain on geopolitically challenged global supply chains. value Attract and capacity
There are various strategies to become more drcular, those can range from reducing the need for products, e
to redesigning products and to recycle materials after lifetime. In the figure on the next page the broad overview
of R-strategies can be seen. Source:
75%
Impact from manufacturers :
e Organisational drivers

iThe meniisctiving Indlisy s disecky Implementing circular strategies can bring a i "

hasafioh lmpact on e 8nveciunent avpie of beﬁems to your organ ization. T‘ie nEe ".“-m‘:'Pa.l et

E.g. the sector is responsible for 20% of yhey ’ Lo G Conaleis ¢f dhciriad

e et (o siasine Circular Value Driver framework on the right consumer goods; x

oo g A illustrates that a shift towards circularity of which 80% is burned, Circular

i transcends traditional production processes and landfiled of dumped due to Economy

reduce this Impact byo‘;:hancln can help organizations with other values, such poor design and/or lack of

i sepa = Iesg oy as better catering to customer needs or better end-of-life collection options

Uy (w80 soms examisa of i dealing with future trends. But also lowering the —_—
impact due to inear processes on the % .
ight risk of dependency on (critical) materials. Source: E Linear x
2 £ 2019 Economy

(:j DaCapo - st ko Achieving Cil ity in N ing: Practical Guid: and Tools 6

Figure 4 - Example of a content slide — explaining in more detail the background of the circular economy

The slide above is an example of the content of the slide deck. In this specific slide more attention is
paid to a detailed description of the circular economy. As different SMEs may be different in terms of
circularity maturity, they will have different information needs. This slide is more focused on SMEs that
want to learn more about the background of the circular economy. Other slides are more focused on
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dedicated tools that are more intended for SMEs who are already familiar with the background of

circularity.

e Continuing your CE Journey

Chapter 4

‘ What are your next steps towards circularity going to be? DaCapo developments: what can it bring you? Moving forwards with specialized support ‘

DaCapo developments: what can it bring you?

DaCapo aims at the creation of human-centric digital tools and services for improving the adoption of

Circular Economy (CE) strategies along both manufacturing value chains and products lifecyde. RAW MATERIAL

RESIDUAL
WASTE

The DaCapo project has published several relevant papers and
reports aimed at enhancing circularity in the manufacturing industry.

v

RECYCLING

Among others:

- Digital Product Passport trials to support the concept's introduddion in industry

+ Key Competencies for Circular Manufactuiing
framework 10 design smart
ndustry 5.0 based on the human-automation symbiosis

ing systems for

3in circular

This methodology is created Oclober 2024. For this reason, these deliverables may not
be complete. For the most recent update on DaCapo delverables consult the website.

+ Unleashing the role of skils and job profils

For more deliverables, publ\canons
and fools go fo the

GQLLE CTION

« fy DaCapo - e

REPAIR [ REUSE

Achieving Circularity in Manufacturing: Practical Guidance and Toals

I

Back to overview

-

A RAMI 4.0- compliant
digital platform

DESIGN

PRODUCTION
REMANUFACTURING

- &

=
’ =S
DISTRIBUTION .
'»
r 3

Sustainable manufacturing
strategies at shopfloor level

CDNSUMFTION

Figure 5 - Explanation of DaCapo next steps and suggestions

2. Research Approach

The process to develop the Agile Methodology has been agile and iterative in itself. In the first months

of the DaCapo project the team of researchers has focused on developing a deep understanding of the

existing materials on circularity, circularity assessments,

R-cycles, circular business models, and

potential cross-relevance throughout the DaCapo project. The result is that at the M12 meeting there

was already a draft version of the Agile Methodology available and the next-to-finalized version could be

presented to the European Commission during the review meeting in September 2024.

Table 1 - Overview of collected data and contribution to the development of the Agile Methodology

Data collected How/When was the

collected

data Contribution to the Agile

methodology

different tools.

Collection of tools that are | Continuously through online | The different tools informed our
existing online and are publicly | desk research. We kept a | development of the Agile
available (either paid or free) spreadsheet with all the | Methodology. The spreadsheet

allowed us to create an overview
of existing tools and evaluate
them on qualitative criteria (e.g.

DaCapo
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ease of use, relevance to which
phase in the production
process).

Interviews with field experts
from CIRCO from Circonnect in
the Netherlands

Through our professional
network we had multiple
conversations with professionals
at CIRCO. They are involved in
providing circularity consultancy
services to organizations all
over the world.

Their inputs provided crucial to
better understand what SMEs
encounter in their day-to-day
activities. It also helped to test
some of our assumptions. The
professionals at CIRCO also
reviewed an early version of the
Agile Methodology to help us
improve the methodology.

Workshops with DaCapo
partners during General
Meetings

At two general assembly
meetings (i.e. M12 and M18) we
organized workshops to collect
feedback from the partners and
also specifically from the use
cases to get insight from
practice.

The first workshops was
organized around a role-playing
game where different people
received a specific role in a
hypothetical commercial
organisation. Then we engaged
in group discussions to better
understand what the day-to-day
needs are of SMEs when it
comes to circularity.

Testing environment with a LLM
that served as Circularity
Consultant

During the M18 meeting and
after, we gave the DaCapo
consortium the opportunity to
experiment with an LLM trained
by the team as a circularity
consultant.

The feedback received from the
partners and use cases informed
our further shaping of the Agile
Methodology. Specifically, it
provided a thorough validation
of our LLM cheat sheet
assumptions and hence was
used to incorporate those into
the Agile Methodology itself
(instead of being a separate
document).

DaCapo partners & use case
review

In the final stages of the
development of the Agile
Methodology all the partners
were asked for a review of the
material to assure proper
representation of DaCapo and
the input/output from both the

project and the partners.

This validation and review
moment allowed the Agile
Methodology to mature into the
methodology it is now. The
feedback assured DaCapo and
the tools developed in DaCapo is
represented properly.

Through the steps described in the table above, the project delivered Deliverable 2.4 - the Agile
Methodology in the state it is at the time of writing. The document will remain a ‘live’ document in the
sense that it will be made available on the DaCapo project website to be appropriated by the relevant
parties. As the Agile Methodology will also be further used throughout the DaCapo project, the document
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may change later. This also emphasizes the agile nature of the document as it can be adjusted as new
insights may emerge during the DaCapo project.

3. Rough materials collected

Sources

QuickScan-Circulaire-Businessmodellen-V5-ebook-29.11.21.pdf (circulairemaakindustrie.nl)

http://www.circularitycalculator.com/#us
https://cat.ganbatte.world/

Circularity Deck - A Circular Economy Tool

Building Circularity - Circular Economy Tool by One Click LCA

Circularity Assessment Tool - CIRCit Nord
Home - CTI Tool

Circular Economy Toolkit

Toolbox Circulab: Circular Canvas, Partner Map, Value Chain Canvas

The Circular Designh Guide

Home - Life Cycle Initiative

Idemat (idematapp.com)

Partner-radar | Business Model Lab

CIRCO | Circulaire businessmodellen & duurzame ontwerpstrategieén (circonl.nl)

Circulaire Economie - Kenniskaarten - het Groene Brein

The Circular Rebound Tool | Circular X

Circular Experimentation Workbench | Circular X

Circular collaboration canvas | Circular X

1) Definitions List -23 ENG.pdf
https://emf.thirdlight.com/link/1pzbxosbi6hl-ei3tq6/@/#id=2
1) Examples List -22 ENG.pdf

Mapping Circular Economy Indicators to EU Reporting Requirements (ellenmacarthurfoundation.org)

Good practices - Filtered results | European Circular Economy Stakeholder Platform (europa.eu)

Measuring a circular economy | Ellen MacArthur Foundation

Circularity Deck - A Circular Economy Tool

The Circular Economy - Makerspace Adelaide

https://teknologiateollisuus.fi/fi/circular-economy-playbook

CF2 CE matrix presentation in PROVE 2021 (vtt.fi)
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https://circulairemaakindustrie.nl/app/uploads/2021/12/QuickScan-Circulaire-Businessmodellen-V5-ebook-29.11.21.pdf
http://www.circularitycalculator.com/#us
https://cat.ganbatte.world/
https://www.circularitydeck.com/
https://www.oneclicklca.com/construction/building-circularity/
https://circitnord.com/tools/circularity-assessment-tool/
https://ctitool.com/
http://circulareconomytoolkit.org/index-2.html
https://circulab.com/toolbox-circular-economy/
https://www.circulardesignguide.com/
https://www.lifecycleinitiative.org/
https://idematapp.com/#home
https://businessmodellab.nl/tools/partner-radar
https://www.circonl.nl/
https://kenniskaarten.hetgroenebrein.nl/kenniskaart/circulaire-economie/?utm_medium=website&utm_source=versnellingshuis-ce&utm_campaign=kenniskaart
https://www.circularx.eu/en/tool/28/the-circular-rebound-tool
https://www.circularx.eu/en/tool/27/circular-experimentation-workbench
https://www.circularx.eu/en/tool/23/circular-collaboration-canvas
file:///C:/Users/bommeljv/Downloads/1)%20Definitions%20List%20-23%20ENG.pdf
https://emf.thirdlight.com/link/1pzbxosbi6hl-ei3tq6/@/#id=2
file:///C:/Users/bommeljv/Downloads/1)%20Examples%20List%20-22%20ENG.pdf
https://www.ellenmacarthurfoundation.org/circulytics-esrs
https://circulareconomy.europa.eu/platform/en/good-practices?combine=&country%5B%5D=NL&sector%5B%5D=379
https://ellenmacarthurfoundation.org/resources/circulytics/overview
https://www.circularitydeck.com/
https://makerspaceadelaide.org/ethos/circular-economy/
https://teknologiateollisuus.fi/fi/circular-economy-playbook
https://cris.vtt.fi/ws/portalfiles/portal/58851999/CF2_CE_matrix_presentation_in_PROVE_2021.pdf
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Digital assets and tools for circular

value chains and manufacturing 8 RTOs

products PESMEL
1 European 4 Large m

DaCapo aims at the creation of human-centric digital tools and services Association Companies

for improving the adoption of Circular Economy (CE) strategies along
both manufacturing value chains and products lifecycle.

2 SMEs

@ GKN AEROSPACE

These tools and services, focused on the introduction of new digital
assets, Al-based systems and the application of process and product
Digital Twins, will substantially improve the sustainability and efficiency
of imported and critical raw materials in manufacturing.
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Achieving Circularity in Manufacturing

About DaCapo About this methodology & Who is this for? Why work on circular economy? Where to start?

About this methodology

Effective change management and leadership are vital for transitioning to a circular economy, ensuring stakeholder alignment and commitment. Although change management is
embedded in this methodology, its importance warrants special emphasis to drive cultural and operational shifts. This focusis essential for enhancing circularity within organizations.

To connect organizations in the manufacturing industry to the latest
and most effective circular tools and methodologies.

Inspire organizations to act in becoming more circular through the research
insights from the EU DaCapo Project.

Support (sustainability) professionals in manufacturing organizations on
how to leverage the power of large language models for societal impact.

\} // This methodology is interactive. You can click and choose how to navigate through
// this methodology to fit your goals and needs. Focus on specific tools and strategies
or read background information about the importance of the Circular Economy.

All professionals in the manufacturing industry and adjacent organizations, aiming to enhance Circular Economy

strategies in their organization to leverage business value and sustainable impact.

Professionalsin

Ol x Circulari ﬁ Anyone curious to learn
:jl manufacturing | ’: O consulta;yts @ more about applying

companies circular economy

You can browse or fully read through the methodology along what you are looking for:

. 10-45 minutes .
5-10 minutes . . 45-90 minutes
- Practical suggestions
Inspiration Full read-through
for tools

This methodology outlines various tools to tackle business challenges related to circularity. Given the complexity of this topic, it’s understandable that organizations might find this daunting.
Therefore, seeking specialized support can be invaluable in effectively using these tools and identifying the best fit for your needs.
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Achieving Circularity in Manufacturing

About DaCapo About this n-wethodology & Who is this for? Why work on circular economy? Where to start?

Why DaCapo partners Fairphone, GKN, and PESMEL work on circular economy

Introduction

We assess the impact of our products on the environment in terms of material usage, waste, energy usage and CO2 emissions
throughout each product life cycle. By incorporating circular economy principles in our design and manufacturing processes, we are

consumer electranics. We believe na world with a reducing our environmental impact and deliver products to end markets with increased durability and longevity and reduced waste.
closed loop; a future where e-waste is reduced thanks

We want to make the most of the materials used in

to long-lasting products which are continuously reused By way of example, our technologies ensure that only 20% of procured metal billets are removed in the production process,

and recycled. Once resources enter our economic whereas the norm is up to 80%, therefore significantly reducing the ‘buy to fly’ ratio.
system, they should be kept at their highest value for

as long as possible and freed for new applications once
a product cannot be repaired anymore.

We’re moving one step closer to a circular economy by : . . L ) .
. . We are committed to developing technologies that minimize environmental impact and

encouraging the reuse and repair of our phones, o ] - ] o

researching electronics recycling options and reducing promqte sustalr_1ab|I|ty. Our effm_’ts include optl.m.lzmg matengl use, ut.|l|.zmg low carbon-

dlesimni vesie werlduda. « GKN AEROSPACE intensive materials, and employing energy-efficient drives with electricity
regeneration. Our systems have a lifecycle of over 50 years, supported by preventive
maintenance, upgrades, and modernizations. They are highly energy-efficient and
produce no direct fossil emissions during use. With intelligent electricity regeneration,
up to 40% of consumed electricity can be fed back into the grid. Additionally, by using
rooftop solar panels, the solution can potentially generate more electricity than it
consumes. Over 90% of the materials in our systems are recyclable, and we actively
support recycling, refurbishment, and waste reduction efforts.

FAIRPHONE

SESMEL

Funded b! q q 5 q q . A A
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About DaCapo About this rﬁethodology & Who is this for?

Why work on circular economy? Where to start?

AL
S

Chapter 1
Inspiration: Why move to a Circular Economy?

Chapter 2
Setting your Circular
Strategy & Goals

Why and how
to set goals?

Chapter 3

Implementation & Design

Chapter 4
Continuing your Circular Economy Journey

— Chapter 5
Customizing LLMs

This is an interactive document, allowing you to easily navigate through the contents. You can always return to this
overview through the clickable button on the top right corner of each page indicating ‘back to overview'.

Practical
tools

Circular business
models

Circular strategies
R-strategies

Defining Circular
Economy

Step 4: Measure progress
and adjust (agile)

Step 3: Define circularity
goal and business models

Step 2: Identify
opportunities

Step 1: Maturity, self-
assessment, inefficiencies

Practical tools Step 1 Practical tools Step 2 Practical tools Step 3 Practical tools Step 4

Practical

Closi h
osing phase —

Circular practices Pre-use phase Use phase

DaCapo developments:
what can it bring you?

What are your next steps
towards circularity going to be?

What LLM
models to use?

Why and how
to customize LLMs

Appendix | Click here for an overview of all practical tools provided
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guidance
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guidance

Moving forwards with
specialized support
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©) Why move to a circular economy?

Defining Circular Economy Circular strategies | R-strategies Circular business models Practical tools LLM guidance

Defining circular economy

i
S
[}
+—
o
]
e
@)

Enter new Reduce
markets cost
Our society and population continuously increase in size, creating an ever-growing demand for new products
. . . . . 0,
and services. In a linear economy the value of those products is often quickly destroyed. Resulting in an 80 A) Align with Reduce risk
increased use of natural resources and employment of many production processes to fulfil this demand. public Circular Value and future-proof
This has large negative impacts and effects on our society and planet, e.g. biodiversity loss, pollution, etc. expectations Driver the business
A circular economy is a way to reduce this impact and protect the environment, though rethinking our way of The framework
producm_g and-consumlng. A circular economy aims to retain value as long a.s possible and can Fhus thrive local 80% of household items are Deliver greater . Trigggr
economies, drive employment growth and can lead to lower dependency on import of raw materials/ products. used less than once a month customer innovation
Empowered local economies can reduce the strain on geopolitically challenged global supply chains. value Attract and capacity
. . . . retain talent
There are various strategies to become more circular, those can range from reducing the need for products,

to redesigning products and to recycle materials after lifetime. In the figure on the next page the broad overview
of R-strategies can be seen.

Source: The Platform for Accelerating the Circular Economy (PACE

75%

Impact from manufacturers L .
Organisational drivers

The manufacturing industry as a sector : : . .
Implementing circular strategies can bring a

has a high impact on the environment
E.g. the sector is responsible for 20% of
accumulated greenhouse gas emissions

(Kazakova and Lee, 2022). Additionally
there are numerous opportunities to
reduce this impact by enhancing
circularity (see some examples of high
impact due to linear processes on the
right).

Funded by
the European Union
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variety of benefits to your organization. The
Circular Value Driver framework on the right

illustrates that a shift towards circularity
transcends traditional production processes and
can help organizations with other values, such
as better catering to customer needs or better
dealing with future trends. But also lowering the
risk of dependency on (critical) materials.

Achieving Circularity in Manufacturing: Practical Guidance and Tools

75% of municipal solid waste
consists of discarded
consumer goods;
of which 80% is burned,
landfilled of dumped due to
poor design and/or lack of
end-of-life collection options

Source: Ellen MacArthur
Foundation, 2019

Circular
Economy

Retail

=7
- S—

Reuse & repair
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https://doi.org/10.3390/su142417010
https://pacecircular.org/sites/default/files/2020-01/CEC%20Circular%20Value%20Creation.pdf
https://www.ellenmacarthurfoundation.org/topics/circular-economy-introduction/overview?gad_source=1&gclid=EAIaIQobChMI8MazsY-kiQMV2LGDBx2Q-xMDEAAYASAAEgLboPD_BwE
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Defining Circular Economy

Circular strategies | R-strategies

There are various circular strategies that can help to make your organization more circular. Typically they are
referred to as the R-strategies. See figure on the right. Depending on the characteristics of your organization,

your product and your drivers some circular strategies might be a better fit than others.

The R-strategies are applicable for the whole life cycle
of a product or service. Different R-strategies might be
applicable in different phases, see figure below.
Therefore we can cluster the phasesin three groups:

» Pre-use phase: Design, engineering and
manufacturing

» Use phase: Use of the product/service

» After first use: End-of-Life manufacturing

In general the R-strategies can be linked

to these phases as follows:

* In the pre-use phase circular strategies such
as rethinking, reducing and redesigning of a
product/service are typically relevant. In this phase
you have the most influence on those aspects.

* In the use phase strategies to prolong the lifetime of
a product are most valuable, such as repair, reuse
and remanufacturing.

» After first use (typically referred to as End-Of-Life)
there the products or materials are still valuable,
reusing or recycling the materials can take place.

Source: CIRCO
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Circular strategies | R-strategies

assembly

extraction e———

Back to overview

Circular business models

Practical tools LLM guidance

Circular Economy

E5 Make product redundant by abandoning its function or
= RO Refuse : . . ; .
= . offering same function with radically different product
I Design phase
£ Most sustainable Make product use more intense
g Adds value GEELRGEHITTIS (e r%duct-sharin multi-functional product)
< Responsible use and 9-p 9 p
; manufacturing . .
) by R2 Reduce Increase efficiency in product manufacture or use
“"m § by consuming fewer natural resources and materials
ADD DESTROY ; ;
VALUE VALUE R3 Reuse Reuse of functional discarded product
by another consumer
retail —
‘ R4 Repair Repair and maintenance of defective product

Consumption phase
Optimal use

Preserve and extend life
of products

e

USE POST-USE

=3
ADD M

VALUE

RETAIN
VALUE

reuse/redistribute « Capture and retain value

refurbish

to restore its original function

R5 Refurbish

Restore an old product to bring it up to date

R6 Remanufacture

Use product or parts in a new product
with its original function

R7 Repurpose

——— remanufacture

recycle

Less value reta

Environmental pollution

. R8 Recycle
« End-of-life or return phase y
Use waste as a resource
R9 Recover
Loss of resources Landfill or
Value lost . .
Incineration

Linear Economy

USE POST-USE

Achieving Circularity in Manufacturing: Practical Guidance and Tools

Use product or parts in a new product
with a different function

Process the materials to obtain the same (high grade)
or lower (low grade) quality

Incinerate materials to recover energy

Source: Circularise



https://www.circularise.com/blogs/r-strategies-for-a-circular-economy
https://www.circonl.nl/kennis/circular-business-with-the-value-hill/
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Defining Circular Economy

Circular strategies | R-strategies Circular business models

Circular business models

Back to overview

Practical tools

Implementing a circular business model is important to make your company more circular. A circular business model describes how a company creates, captures
and delivers circular value. There are various types of circular business models, in which different R-strategies are incorporated. Although, implementing such a
business model can be challenging due to the different mindset of such a model, there are also opportunities in the form of collaborations and digitalisation.

%&B Circular business models

» Substitute business models focus on circular use of

resources (raw materials), e.g. through using
recycled materials as input or biobased materials.

* Business models that focus on the circular design
of products: These business models focus on the
design of circular products, to be able to easily
repair, maintain or recycle the products.

» Business models that focus on prolonging lifetime.
Through monitoring the condition of a product and
providing maintenance and repair, the lifetime of a
product can be extended.

» Products as-a-service business models. Such
business models focus on providing access to a
result or use of a product instead of selling a
product. As an organization you keep ownership
over the product. In such business models there is
an incentive for an organization to prolong the
lifetime of the product and retain value of the
product.

Funded by
the European Union

@ DaCapo

» Platform business models are business models that

facilitate sharing/exchange of products. By sharing
and exchanging products the need for products and
materials decreases.

Take-back business models, such business models
focus on taking back the products/materials by the
consumers. Taking these products backs allows to
re-use, remanufacture or refurbish parts. When this
isnot feasible products and materials can be
recycled.

{@} Challenges of implementation @ Collaboration/digital solutions

Moving towards a circular economy is not always easy,
and challenges arise. Some examples of challenges for
implementing a circular business model include:

» Lack of internal competencies or knowledge

» Lack of financial resources to support investments
needed to reshape existing value chains.

» Lack of value chain alignment, collaboration is key for
circularity, finding the right partners, building trust and
gather information can be challenging.

« Difficulty in capturing additional value at end-users /
explicate value of circularity

» Lack of incentive to move towards circularity

» Rigid organizational structure, principles and
capabilities

Achieving Circularity in Manufacturing: Practical Guidance and Tools

» Collaboration is essential for transitioning from linear
to circular processes. Circularity impacts every aspect
of the value chain, making a collaborative approach
that creates alignment and joint implementation
crucial. A collaborative approach enhances
opportunities for both organizations and the collective
to adopt circular business models and create value.

» There are various (digital) technologies that could
stimulate the implementation of R-strategies and thus
the implementation of circular business models. E.g.
by providing information throughout all phases of the
product, or through physical robots that help to repair
and remanufacture products.

Further reading A

Further reading A

8
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Further reading & Tools | Introduction to the circular economy

Chapter 1

e R oEo=m

[ [—— i ® Other useful tools

#CEstakeholderEU
European Circular Economy Stakeholder Platform

;;;;ur-}sﬁ:nd'w" 7 » Platform for Accelerating CE:
everything about the i . )
progress of our project. Provides strategies to integrate 2
P R oot practices . circular economy principles with
.3'.*'-': climate measures.
* E-learnings on CE:
DaCapo material Circulytics Good practices CE Increases the understanding )
. : . . o of a circular econom
» Circularity Indicators » Usefulness: Circulytics is a framework of stakeholder EU y
* GRETAtool indicators for tracking circular economy * Usefulness: To find and apply successful
 CE-DSS performance. circular economy practices.
» Key competences of a circular economy + Advantage: At the bottom there are several » Advantage: Offers a wide range of effective
» Unleashing the role of skills and j rofiles in reports introducing strategies and examples.
circular manufacturing the CE » Disadvantage: Level of detail can differ due to
» Disadvantage: Itis not interactive (anymore). reliance on submissions.
For more tools and methodologies on moving 2
towards a circular economy, consult appendix 3
Funded b; A . L . . .
« ,.:, DaCapo the Evropean Union Achieving Circularity in Manufacturing: Practical Guidance and Tools



https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/6500135b6c07a91beeef641d/1694503772102/Key+competencies+for+circular+manufacturing.pdf
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/668d9001be728929cedb7226/1720553483853/Unleashing-the-role-of-skills-and-job-profiles-in-_2024_Journal-of-Cleaner-P.pdf
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/668d9001be728929cedb7226/1720553483853/Unleashing-the-role-of-skills-and-job-profiles-in-_2024_Journal-of-Cleaner-P.pdf
https://pacecircular.org/climate
https://webgate.ec.europa.eu/intpa-academy/search/index.php?page=1&q=circular%20economy&title&timestart=0&timeend=0&mycoursesonly=0&cat=core-courses
https://www.dacapo-project.eu/deliverables-publications
https://www.ellenmacarthurfoundation.org/resources/circulytics/resources
https://circulareconomy.europa.eu/platform/en/good-practices?combine=&country%5B%5D=NL&sector%5B%5D=379
https://www.dacapo-project.eu/deliverables-publications
https://www.ellenmacarthurfoundation.org/resources/circulytics/resources
https://circulareconomy.europa.eu/platform/en/good-practices?combine=&country%5B%5D=NL&sector%5B%5D=379
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/ Responsible use What is an LLM How to prompt with LLM How to customize with LLM
¢) DaCapo

Chapter 1

» LetLLMs inform your actions, not decide » Versatile tool to offer case- specific » Chained prompting: build on your * You can customize your LLM model with
» Consider credibility & validity of output & suggestions, inspiration, general and prompts a first, extensive prompt that teaches it
LI_ M C heat Sheet sources case-based advice, rewrite content, » Consider output styles for your GPT, how to behave for all remaining
C| I’CU|aI’ ECOnom » Validate output with pre-existing create new content especially when creating content: questions you ask.
y expertise » Virtual assistant that can be customized “formal, persuasive, inspirational, + See more instructions on how to do this
for Smart I nd ustry » Only share non-sensitive information for many purposes descriptive, executive style, etc.” customization here, including a standard
» Consider environmental usage that is « Advanced search engine to scan * Instruct for output formats: e.g. table, template to create a circular economy
needed for each LLM interaction literature and summarize key findings short text, charts, lists,etc. assistant.
Large Language Models (LLM) such as + Is not: fully trustworthy decision-maker

Chat-GPT can greatly support you in your

work as Sus_ta'r_'ab'"ty professional in the How to learn from LLMs? Demo prompts How to build super prompts
manufacturing industry. But how can these
sheet is tailored to your everyday

would be [number] years old. [topic] companies are successful in... [task] for
challenges and is meant to help you » | want to learn the following (CE) skill(s) companies such as [context], specifically Act as CE a Create an For a The goal is to Resources
shape, customize and activate these tools [insert skill(s)]. | am a [beginner/ focusing on [clarification]” waste exploratory company with reduce waste limited to X
to accelerate your impact. intermediate/ expert etc]. Please create a reduction strategy for X and product on aspect X f_u nding, X
30-day training program so | can master professional LUESIEE B =
this skill. reduction
* Product design, supply chain optimization » Technology adoption * In what ways can we engage customers in repair and * How can we measure and track the circularity performance of our
» Waste reduction & Lifecycle extension » Customer engagement refurbishment for [specific product]? products and processes in [specific aspect]?
« Circular business models, collaboration & » Policy advocacy & regulation * How can we minimize waste generation in our [specific aspect] * How can we collaborate to organize take-back and recollection
partners * Measurement & reporting process? for our product?
» What design modifications can we make to ensure * How can we create value from waste streams in [specific
repair/reuse/recycling for [specific product]? process]?

In addition to this general inspiration, also find specific LLM guidance for strategic questions or implementation questions

Funded by
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Why and how Step 1: Maturity, self- Step 2: Identify Step 3: Define circularity Step 4: Measure progress LLM auidance
to set goals? assessment, inefficiencies opportunities goal and business models and adjust (agile) 9

Chapter 2

Why and how to set goals
Setting a circularity strategy and goals in 4 steps

Circularity is a broad concept and your contribution to it can take many different shapes.
Let's set up a fitting strategy and goals specifically for you, to make sure that you reach your intended impact;
creating value for yourself, customers and the environment.

Why it is beneficial to set a strategy and goals regarding circularity: Steps to take:

| Step 1. Assess your current maturity in terms of circularity, identi
I \—l Focus: Choose the best option(s) from the many possibilities, P . . - Y . Y i i 2
== @/ AN o forts there ¢ e sianificant o Current maturity inefficiencies on product, company and market level
and focus your efforts there to create significant impact.
N : anicant iy
Step 2: Identify opportunities circularity can bring you, match them with 2
Identify opportunities main company drivers, get inspired by examples of others
Motivation: Your team or employees will have higher motivation
to work on circularity if the strategy and goals are clear.
Step 3: Identify the most fitting circular business model P
Define circular business model and define circularity goals accordingly
@] Target: Defining a clear target increases the chance of reaching
your circularity goal, and lets you take control of the direction you Step 4. Measure your progress and impact, adjust your strategy 2
">~ are headed. Measure progress and adjust and actions when necessary
,‘:’ DaCapo e Boron an Union Achieving Circularity in Manufacturing: Practical Guidance and Tools
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]

e
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Why and how Step 1: Maturity, self- Step 2: Identify Step 3: Define circularity Step 4: Measure progress LLM auidance
to set goals? assessment, inefficiencies opportunities goal and business models and adjust (agile) 9

Practical tools Step 1

Step 1. Maturity, self-assessment, inefficiencies
Where are you now and what can be improved

Maturity assessment @ Inefficiencies on company level
By doing a circularity self-assessment, you can evaluate to what Optimization is never finished! Within your organization there
degree your organization currently adheres to circular economy might be inefficiencies on the level of used materials, recourses
principles. The assessment covers factors such as your and processes, which can be identified and improved with fitting
processes, used materials and strategy. circular solutions. Examples:

* Unsustainable materials
« Underutilized capacities
Benefits: Benefits: * Premature product lives
* Wasted end-of-life value

* You discover your strengths and areas of improvement * You identify the “sweet spots”, opportunities that bring value for .
) ) ) . « Unexploited customer engagements
* You identify how you can close the loop and where to start your business, customers and for the environment at the same
optimization time
* You create a baseline measurement which enables you to track * You can design a strategy that focuses on these sweet spots

your progress more easily

Go to the Circular Maturity M | to read more A Go to the Nordic Innovation website to read more A
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https://www.taival.com/wp-content/uploads/2020/12/The-Circular-Maturity-Model.pdf
https://www.taival.com/wp-content/uploads/2020/12/The-Circular-Maturity-Model.pdf
https://pub.nordicinnovation.org/Nordic-Circular-Economy-Playbook/
https://pub.nordicinnovation.org/Nordic-Circular-Economy-Playbook/

Back to overview

@ Setting your Circular Strategy & Goals

Why and how
to set goals?

Chapter 2

Step 1: Maturity, self-

Step 2: Identify
assessment, inefficiencies

Step 3: Define circularity
opportunities

Step 4: Measure progress
goal and business models

and adjust (agile) LLM guidance

Practical tools Step 1

Step 1. Current company and product maturity — Tools to use

CIRCULARITY 6

ASSESIMENT 2
Asseass. Undershend. Act: o [\ |

Circularity Assessment

» Usefulness: This tool offers a self-assessment
to evaluate business or product circularity,
providing a baseline score and identifying
opportunities for improvement.

» Advantages: Itincludes access to real-world
case studies and frameworks, facilitating
internal and external discussions to develop
circular economy strategies. Does not require
data or pre-assessment from your side

» Disadvantages: The self-assessment nature
might limit the depth of insights without external
expertise, and the process can be daunting for
organizations new to circularity.

® e
rz." clR_c‘iE st wars o o

CIRCULARITY ASSESSMENT TOOL

CIRCIT Assessment Tool

* Usefulness: This excel-based tool evaluates
the circularity of developed concepts, helping
organizations identify areas for improve ment
and compare different concepts. LCA outcomes
needed as input.

« Advantages: It provides a detailed, guideline-
based assessment and visual representation of
results, making it easier to pinpoint specific
areas needing enhancement.

« Disadvantages: The tool’s complexity may

require a thorough understanding of the
guidelines and a dedicated assessment team,
which can be resource-intensive.

& CircularEconomy
o Toolkit
Besoures foran B

i okt

Circular Economy Toolkit

» Usefulness: This tool helps identify potential
areas for business opportunity or improvement
based on product design and business
operations.

+ Advantages: It offers a quick, five-minute
assessment and is complemented by a
comprehensive toolkit and case studies, making
it accessible and practical.

» Disadvantages: The tool provides a general

overview and may require additional, more
detailed analysis and workshops to fully realize
its benefits.

Other useful tools

How circular is your product?
Insight into your material flows

Detailed overview of flows
Create overview of material and |
resource flows (input data needed)

Rebound tool
Explore rebound effects of current !
and considered strategy

Funded by
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https://circularitycalculator.nl/
https://ctitool.com/start-and-understand-your-circularity-assessment-step-by-step/
https://www.circularx.eu/en/tool/28/the-circular-rebound-tool
http://circulareconomytoolkit.org/Assessmenttool.html
http://circulareconomytoolkit.org/Assessmenttool.html
https://circitnord.com/tools/circularity-assessment-tool/
https://circitnord.com/tools/circularity-assessment-tool/
https://cat.ganbatte.world/
https://cat.ganbatte.world/
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assessment, inefficiencies

Step 2: Identify
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Practical tools Step 2

Back to overview

Step 3: Define circularity
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Step 2: Identify opportunities

@ Type of value

There are different types of values circularity can bring you. You can also create
opportunities by first picking a goal that is most important for you, and brainstorm
about opportunities for that one specifically. At this point it is also great to get
inspired by examples of other companies.

Revenue generation:
* Increased sales

* Improved market access
» Extended product portfolio

<— Short term

Increase positive

A
Brand enhancement:

» Employer branding

+ Employee engagement & retention

* ESG performance & investor
attraction

Cost savings:

+ Resource, energy & CO2

emissions savings

» Labor, Production and SG&A

cost savings

Further reading: Nordic playbook

@ DaCapo

Long term—p»

Risk reduction

* Reputational risk & public perception
* Regulatory & political risk

* Disruption to operations & demand

v
Reduce negative

Funded by
the European Union

Q What you can do

Identifying opportunities can be done by taking a good look at your current
products, offerings, processes and used materials, and thinking outside the box.
Example questions to explore can be seen below. (These can also be accessed in
full, with explanation if you click the link below.)

Prolonging product life:

» Can your product become a service in some way?

» Canyou make it easier for your usersto repair it themselves?

» Can you design your product to be more modular so individual components can
be upgraded or replaced easier?

» Canyou provide a maintenance service to sustain the life of the product?

» Can you work directly with your manufacturer to restore your products after their
first use cycle?

Purposeful inputs & outputs:

+ Canyou utilise waste or recycled materials for your materials?

+ Can any of your materials be sourced more locally?

» Can your production be more localised?

» Canyou minimise the waste stream your product produces?

» Can your product contribute to the biocycle in some way?

Further reading: Ellen Macarthur Foundation 7

Achieving Circularity in Manufacturing: Practical Guidance and Tools

Hansen and Revellio (2020)

ES How you can do it

Depending on the ambition level that
you set, you can consider different
strategies to build the path towards your
opportunities. Besides implementing
changes in your own organization, you
can also partner up with others in the
value chain, or outsource (a part of) the
required activities.

Further reading: 2



https://pub.nordicinnovation.org/Nordic-Circular-Economy-Playbook/
https://pub.nordicinnovation.org/Nordic-Circular-Economy-Playbook/
https://nbs.net/4-ways-to-make-your-business-circular/
https://nbs.net/4-ways-to-make-your-business-circular/
https://www.ellenmacarthurfoundation.org/find-circular-opportunities
https://www.ellenmacarthurfoundation.org/find-circular-opportunities
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Find circular opportunities

Ellen Macarthur Foundation - Opportunities

» Usefulness: This tool helps organizations

identify specific, actionable opportunities to
integrate circular design principles into their
products and services.

Advantages: It provides a structured set of
guestions that guide users through the process
of finding circular opportunities, making it easier
to pinpoint areas for improvement. The tool's
focus on measurable actions helps organizations
implement changes effectively.

Disadvantages: The detailed analysis required
can be time-consuming and may necessitate
extemal expertise to fully leverage the tool's
potential, especially for organizations new to
circularity

Funded by
the European Union

and adjust (agile)

Practical tools Step 2

Step 2: Identify opportunities — Tools to use

What opportunities exist?

e tims

Nordic CE Playbook

« Usefulness: The playbook serves as a compre-

hensive guide for manufacturing companies to
transition to circular business models.
Advantages: It includes industry-specific
examples, practical tools, and exercises that
help companies understand and apply circular
economy principles. The step-by-step approach
makes it accessible and actionable for different
sub-sectors within manufacturing.
Disadvantages: The extensive content can be
overwhelming for newcomers to the circular
economy. Companies may need to dedicate
significant time and resources to fully grasp and
implement the strategies outlined in the
playbook

Understand circular flows S

Ellen Macarthur Foundation — Flows

» Usefulness: This tool provides a framework for

organizations to shift their products or services
towards more circular models by understanding
and implementing circular flows.

Advantages: It offers practical steps and
worksheets that help users map out and apply
circular economy principles to their specific
context. The clear, user-friendly design makes it

easier for organizations to adopt these practices.
Includes step-by-step worksheets for workshops.

Disadvantages: The initial learning curve can
be steep for those unfamiliar with circular
economy concepts. Organizations might need to
invest in training and seek external support to
effectively use the tool and achieve meaningful
results.

Achieving Circularity in Manufacturing: Practical Guidance and Tools

Other useful tools

Regenerative thinking
Explore opportunities to create
social, natural capital

Options & inspiration
List of options and companies who
opted for those, as inspiration



https://www.ellenmacarthurfoundation.org/regenerative-thinking
https://sustainable.org.nz/learn/designing-out-waste/about-the-directory/how-can-my-business-go-circular/
https://www.ellenmacarthurfoundation.org/find-circular-opportunities
https://www.ellenmacarthurfoundation.org/find-circular-opportunities
https://pub.nordicinnovation.org/Nordic-Circular-Economy-Playbook/
https://pub.nordicinnovation.org/Nordic-Circular-Economy-Playbook/
https://www.ellenmacarthurfoundation.org/understand-circular-flows
https://www.ellenmacarthurfoundation.org/understand-circular-flows

(QV

- u ]

Q

g @ Setting your Circular Strategy & Goals

]

e

O . . S
Why and how Step 1: Maturity, self- Step 2: Identify Step 3: Define circularity Step 4: Measure progress LLM auidance
to set goals? assessment, inefficiencies opportunities goal and business models and adjust (agile) 9

Practical tools step 3

Step 3: Define circularity goal and business models

Find the one that fits you Circular Economy

Circular business models have been introduced in 8 Design phase RO Refuse Make product redundant by abandoning its function or offering same function with radically different product
generalin the chapter 1. -% Most sustainable

§ Adds value R1 Rethink Make product use more intense (eg. product-sharing, multi-functional product)
In the figure you can see 9 circular strategies. As an ) Responsible use and
organization you can implement (a set of) circular E manufacturing R2 Reduce Increase efficiency in product manufacture or use by consuming fewer natural resources and materials
strategies. Depending on the strategies you want to o
implement your business model would need to change. § R3 Reuse Reuse of functional discarded product by another consumer

R4 Repair Repair and maintenance of defective product to restore its original function

Browse through them, and based on your current
inefficiencies and the opportunities that you have
identified for your organization, pick one or a few that
you would like to explore! Focus on finding the fitting
one for you instead of learning all the ins and outs of all

Consumption phase
Optimal use

Preserve and extend life
of products

R5 Refurbish Restore an old product to bring it up to date

R6 Remanufacture | Use product or partsin a new product with its original function

the options. R7 Repurpose Use product or partsin a new product with a different function
End-of-life or return phase = R8 Recycle Process the materials to obtain the same (high grade) or lower (low grade) quality
For information on how to implement 2 Szgtxrssfengsrzt?g;’ﬁkz R T
a business model go to chapter 3 ecover ncinerate materials to recover energy
Loss of resources Landfill or
VLS st Incineration
Environmental pollution Source: Ci ’

Linear Economy

Funded b! q q 5 q q . A A
the European Union Achieving Circularity in Manufacturing: Practical Guidance and Tools

@ DaCapo



https://www.circularise.com/blogs/r-strategies-for-a-circular-economy
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Step 3: Define circularity goal and business models — Tools to use

@ DaCapo

FIND A CIRCULAR BUSINESS
THAT FITS

RE THe 1 .. DY WITH OUR '. £
. TS . . e =
® ARCHETYPES « ¢ STRATEGES .
' . MIXER 4

Circulator — for inspiration

* Usefulness: Helps organizations design

circular business models by mixing different
strategies and learning from case studies.
Advantages: Provides a structured approach
with a strategy mixer and archetypes, making it
easier to tailor circular strategies to specific
business contexts. Case studies provided to
learn from best practices.

Disadvantages: The tool may require a
significant learning curve for those unfamiliar
with circular economy concepts, and it might not
cover all industry-specific nuances

Funded by
the European Union

9 Minisiry of Economic Affairs and
BS] Climae policy of the Netherlands

Quick Scan Circular
Business Models

Quick Scan

« Usefulness: Offers a quick assessment to help

businesses identify their position and potential in
adopting circular business models. Includes
clear background information on business
models.

Advantages: Provides a concise, 30-minute
scan that includes practical steps and examples,
making it accessible for busy professionals.
Consists of two quick scans: maturity
assessment and business model choice
Disadvantages: The quick scan might
oversimplify complex issues, potentially leading
to a need for more detailed follow-up
assessments and tailored solutions.

Business Model Development Toolkit @

Business Model Development Toolkit

» Usefulness: Guides manufacturing companies

in developing circular business models through
reflections and exercises. Consist of
Introduction and Toolkit

Advantages: Includes detailed exercises and
examples tailored to the manufacturing industry,
helping companies identify and implement the
most promising circular business ideas.
Disadvantages: The extensive content can be
time-consuming to navigate, and smaller
companies might find it challenging to allocate
the necessary resources to fully utilize the
toolkit

Achieving Circularity in Manufacturing: Practical Guidance and Tools

Other useful tools

Clean design toolkit
with videos and worksheet A

Value case tool
For when you are ready to 7
calculate high-level business cases



https://www.ellenmacarthurfoundation.org/circular-business-model
https://www.nordicinnovation.org/sites/default/files/documents/2021/Nordic%20Innovation%20-%20Value%20Case%20Tool%20-%20User%20Guide.pptx
https://www.circulator.eu/
https://www.circulator.eu/
https://circulareconomy.europa.eu/platform/sites/default/files/quick-scan-circular-business-models_ebook.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/quick-scan-circular-business-models_ebook.pdf
https://www.nordicinnovation.org/sites/default/files/documents/2021/Nordic%20Circular%20Economy%20Playbook%20-%20Business%20Model%20Development%20Toolkit.pdf
https://www.nordicinnovation.org/sites/default/files/documents/2021/Nordic%20Circular%20Economy%20Playbook%20-%20Business%20Model%20Development%20Toolkit.pdf
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Practical tools step 4

Step 4. Measure progress and adjust — Why?

Hard to quantify?
Can’t measure it perfectly?

What gets measured, gets managed

Don't let this scare and slow you!
Implement changes towards

« Above sentence elegantly summarizes why it is important that you measure your impact and Benefit: circularity anyway, don’t wait until
progress, and that itis really important to set correctly what you measure « Benchmarking you have a flawless monitoring

» The effects of your actions are directly impacted by your chosen metrics. If most of your metrics « Tracking progress system.
are on waste generation, you are likely to give attention to this issue, and will be less active on « Learning

CO2 reduction. » Steer decision making

D Circular # sustainable Leglslatlon let it push, not lead Steps to take

- Just because something is circular, does not make it a Don't let legislation be your only guide 1. Scope, understand which Rt bl
sustainable product (e.g. bottle made from recycled » What you are required to report on might not be indicators are relevant for you IMPACTINBUSINESS
plastic, but designed for short product life and mass connected to your chosen strategy/intended 2. Select/set up indicators
consumption). Setting correct metrics can help get to your change (e.g. CO2 - less toxic materials/ 3. Setup practical plan — when,
intended impact. customer awareness) who measures

» “Circularity for circularity’s sake”, “circular washing” is on * Some required metrics do not support circularity 4. Collect data
the rise. Circularity is not the goal, but a way to become goals 5. Review collected data and
more sustainable « Design specific monitoring framework and adjust strategy and/or actions

» Sustainable = economic + environmental + social indicators based on your current status, intended

omae B e
indicators on all 3 impacts are needed! impact, industry

» Circular initiatives often lack focus on social aspect, while . . .

. - . Further reading: Coalition Circular
those are crucial when aiming for changes in product use ] - A
. Accounting, whitepaper
and end-of-life phase

Funded by
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https://www.circle-economy.com/resources/how-to-find-the-value-of-circular-impact-in-business
https://www.circle-economy.com/resources/how-to-find-the-value-of-circular-impact-in-business
https://www.circle-economy.com/resources/how-to-find-the-value-of-circular-impact-in-business
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Practical tools step 4

Step 4. Measure progress and adjust — Indicator categorisation

When tracking your progress and measuring impact, you will measure different facets of the implementation of your new strategy. Are you moving towards your main envisioned goal? How is your performance over time? Are your
processes changing as intended? And what impact do you have on the world around you? For each question, a different set of indicators is appropriate to use. Therefore, 4 categories are distinguished:

Category Helps to answer Examples

Impact Outcome: what change Occurrence of child labor in value chain
indicators have | achieved?

Amount of avoided emissions

% circularity

Headline Why do we need to

o . Share of scarce resource
indicators change our business?

Tools to use for each
More examples

Within the DaCapo project, a set

Recycling rate .Of (?ircu larity and sustainability ' Furthe!' reading: .
indicators have been developed Circular Metrics for Business
Performance Why do we need to Share of secondary resources after an extensive review. It can
indicators change our business? Share of renewable energy be made available upon request. Further reading:
In case of interest, please Align your organisation

More examples .
P contact: elmer.rietveld@tno.nl

Share of sustainable products in portfolio

# departments with KPIs

Performance Why do we need to

. change our business? Customer attitude towards green products

Awareness among employees

More examples

Funded by
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https://www.circle-economy.com/blogs/how-circular-is-your-business
https://www.circle-economy.com/blogs/how-circular-is-your-business
https://www.ellenmacarthurfoundation.org/align-your-organisation
https://www.ellenmacarthurfoundation.org/align-your-organisation
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Practical tools step 4

Step 4. Measure progress and adjust — Tools to use

Other useful tools

Circular Transition

CIRCULAR Indicators (CTI) . :
METRICS -» Sector guidance — Electronic devices Create continues learning loops .l
FOR BUSINESS (follow-up on tool 3)
Finding opportunities in the
circular economy -
——— - Measure performance with the 2

Circular Metrics for Business Circular Transition Indicators (CTI) Feedback Mechanisms Circulytics indicator list

» Usefulness: Provides a comprehensive « Usefulness: Helps companies in the electronics » Usefulness: Offers practical steps for

@ DaCapo

framework for measuring circularity across
various business operations.

Advantages: Offers detailed metrics and
benchmarks, helping organizations identify
areas for improvement and track progress over
time.

Disadvantages: The implementation process
can be resource-intensive and may require
significant internal alignment and training.

Funded by
the European Union

sector measure and manage their progress
towards circularity.

Advantages: Provides standardized definitions,
principles, and metrics, facilitating industry-wide
comparisons and collaboration. Possible to
calculate % circularity of your
component/product/organization
Disadvantages: The extensive data collection
required can be challenging for companies with
limited data management capabilities.

integrating feedback mechanisms into circular
economy strategies.

+ Advantages: Provides clear guidelines and

examples, making it easier for organizations to
implement and benefit from continuous
improvement processes. Easy to follow, with
video and worksheet. Helps in articulating
hypotheses and ways to test them

» Disadvantages: Maintaining and updating

feedback mechanisms can be time-consuming
and may require ongoing commitment from all
levels of the organization.

Achieving Circularity in Manufacturing: Practical Guidance and Tools



https://emf.thirdlight.com/link/1pzbxosbi6hl-ei3tq6/@/
https://www.ellenmacarthurfoundation.org/embed-feedback-mechanisms?_gl=1*ntvgkv*_up*MQ..*_ga*MTUyMjMyMzEwOC4xNzI0Njg1ODA4*_ga_V32N675KJX*MTcyNDY4NTgwOC4xLjEuMTcyNDY4NzU2Mi4wLjAuMA..
https://www.ellenmacarthurfoundation.org/resources/circulytics/resources
https://www.wbcsd.org/wp-content/uploads/2024/06/WBCSD_CTI__sector-guidance_electronics-devices.pdf
https://www.wbcsd.org/wp-content/uploads/2024/06/WBCSD_CTI__sector-guidance_electronics-devices.pdf
https://cdn.prod.website-files.com/5d26d80e8836af2d12ed1269/5faa4d272e1a82a1d9126772_20201029%20-%20BCG%20Metrics%20-%20White%20Papers%20-%20The%20Landscape%20-%20210_x_297_mm%20-%20bleed_3_mm.pdf
https://cdn.prod.website-files.com/5d26d80e8836af2d12ed1269/5faa4d272e1a82a1d9126772_20201029%20-%20BCG%20Metrics%20-%20White%20Papers%20-%20The%20Landscape%20-%20210_x_297_mm%20-%20bleed_3_mm.pdf
https://www.ellenmacarthurfoundation.org/embed-feedback-mechanisms?_gl=1*ntvgkv*_up*MQ..*_ga*MTUyMjMyMzEwOC4xNzI0Njg1ODA4*_ga_V32N675KJX*MTcyNDY4NTgwOC4xLjEuMTcyNDY4NzU2Mi4wLjAuMA..
https://www.ellenmacarthurfoundation.org/embed-feedback-mechanisms?_gl=1*ntvgkv*_up*MQ..*_ga*MTUyMjMyMzEwOC4xNzI0Njg1ODA4*_ga_V32N675KJX*MTcyNDY4NTgwOC4xLjEuMTcyNDY4NzU2Mi4wLjAuMA..
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/ Goal setting Maturity assessment
¢) DaCapo _
* Prompt: Suggest clear circular economy goals for [your organization], based on * Prompt: Provide me with tips/considerations to evaluate [my organizations] current
LL M C heat Sheet [constraint] and [focus area] and [etc]. circular economy practices.
- * Considerations to customize prompts with: Consider objectives such as reducing * Considerations to customize prompts with: Use a maturity model (e.g., beginner,
C| rcu |ar ECO nomy for waste, increasing product durability, or optimizing resource use. Customize the goals intermediate, advanced) to assess where you stand. Customize the assessment
based on your industry, product type, and sustainability priorities. Provide information criteria to align with your specific processes and supply chain.
Smart In dUStry about your processes, materials used, known inefficiencies etc. to let the LLM give

you personalized advice.
Strateg ic focus Measuring progress & impact

S . .- » Prompt: Develop several agile measurement processes in order to [circular economy
It remains challenging for strategy trategic opportunities goal] for [type of organization], with characteristics; [constraints, challenges etc].

professionals to align business _ ) ) B o _ ] » Details: Set key performance indicators (KPIs) related to circularity (e.g., recycling
goals, sustainability ambitions and resource + Prompt: Explore innovative circular opportunities for [organization type] dealing with rates, material efficiency). Customize the KPIs based on your organization’s context.

limitations. LLMs can help inspire, provide [chall_enge], diven [constra.ir.n] (B . . . .
» Details: Look beyond traditional practices. Consider options like product-as-a-

best practices and options to choose ) . ) . )
from. allowing the professional to focus on service, remanufacturing, or material recovery. Customize based on your industry . . .
, gthep and available resources. Key challenges in circular economy strategies

translating these into their contexts.
» Ensuring critical raw materials supply:

what are available scenario’s to close loops and ensure material input?
Deﬁning goals and examining business models » Meeting consumers’ expectations for convenience:
How can we encourage behaviour change without compromising convenience?

» Navigating government regulations:

What steps can we take to align regulations with circular practices?
* Managing high initial investment costs:

What are approaches to finance circular initiatives?
» Addressing technological challenges:

What technologies can enhance circularity?

* Prompt: Outline, investigate and evaluate several circular business models for
[organization type], given our focus on [focus area] and [challenge/constraints].
Our circularity ambition is [XYZ] and our main goal is [XYZ].

» Details: Explore options like leasing, sharing, or closedloop systems. Customize by
considering your product lifecycle, customer needs, and market dynamics.

Always consider responsible usage of LLMs. See the General cheat sheet or more information on Customizing your own LL M
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Implementation & Design

Pre-use phase Use phase Closing phase Practical tools LLM guidance

CI rCU|ar practlces The relevant business models, digital solutions and

collaborations can differ per phase. Therefore, this chapter
highlights per phase the relevant aspects per topic.

(9]
S
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o
]
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Becoming more circular requires the implementation of circular strategies, also called R-strategies. Depending on the characteristics of your organisation
and product/service certain strategies are more applicable than others (see Chapter 2 to get more info on how to choose a suitable strategy).

Successful implementation of R-strategies is often dependent on the following topics: Additionally, your organisation can be involved or have an influence in different steps of
» Assess and choose a relevant circular business models. the value/supply chain. E.g. your organisation can be more involved with:

» Analyse and establish collaborations to overcome implementation challenges. » The pre-use of the product/service, containing design, engineering and manufacturing
» Analyse opportunities for (digital) technologies to overcome implementation challenges. * The use phase

All these topics should be accompanied by effective change management efforts and strong leadership. * The end of (first) life phase.

Business models form the core logic of your company. Implementing a circular As an individual organisation, you can not make the whole value There are various (digital) technologies that could stimulate the
strategy thus requires a circular business model, which articulates the logic of creating chain circular. Collaboratively aiming for circular impact and tackling implementation of R-strategies and thus the implementation of
value in a circular way. There are various circular business models. challenges is essential for successful implementation of circular circular business models. E.g. to provide services and prolong the
For inspiration, see the following circular business models per phase: strategies. This often requires a different way of interacting with lifetime of a product, information on the location and status of the
* Pre-use: Material substitute; Modular and durable design existing partners and identifying new partners, possibly from different product are key. Digital technologies can help to gather that
» Use: Prolonging lifetime; product-as-a-service; platform sectors or in the wider ecosystem. information. Deploying such (digital) technologies can however be
» Closing: Take-back/recollection challenging in itself. Therefore it is important to consider the following
Implementing such business models can be challenging and among other things aspects: price development, scope dependency, comparability and
requires new competences and skills. Go to tools for more information on this. . . . business case.

Further reading A Further reading A

Further reading Further reading A Further reading

@ DaCapo
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https://www.weforum.org/agenda/2022/01/5-circular-economy-business-models-competitive-advantage/
https://www.weforum.org/agenda/2022/01/5-circular-economy-business-models-competitive-advantage/
https://www.dacapo-project.eu/technology
https://www.dacapo-project.eu/technology
https://www.ellenmacarthurfoundation.org/adaptive-strategy-for-circular-design/collaborations
https://www.ellenmacarthurfoundation.org/adaptive-strategy-for-circular-design/collaborations
https://cris.vtt.fi/en/publications/towards-sustainable-manufacturing-through-collaborative-circular-
https://cris.vtt.fi/en/publications/towards-sustainable-manufacturing-through-collaborative-circular-
https://www.weforum.org/agenda/2022/05/3-ways-we-can-collaborate-better-for-a-circular-economy/
https://www.weforum.org/agenda/2022/05/3-ways-we-can-collaborate-better-for-a-circular-economy/

Chapter 3

Implementation & Design

Back to overview

Circular practices Use phase Closing phase

Practical tools LLM guidance

Pre-use phase (engineer, design, manufacturing)

When you are interested in enhancing circularity through the design of your product or service several considerations opportunities and challenges can occur. Depending on your company's
characteristics some options might be more feasible than others. So be aware of your organisations context when choosing suitable business models, collaborations and digital support.

Relevant circular business models in the design phase often focus on refuse and Implementing circular strategies in the design phase requires new
redesign of the product/service. There are various ways to embed circularity in the collaborations. There are different reasons to collaborate, e.g. to
design phase, two typical examples: jointly learn and design an innovate product. For this collaboration
» Redesign through using different materials. In this business model (parts) of the with other designers might be relevant.

design of the product are replaced by biobased materials or secondary materials.

* Redesign for modularity, which makes it easier to dismantle the product and Also collaboration more downstream in the supply chain are
therefore allows for repair and recycling. This enhances the products lifetime or important, e.g. to assure that the benefits of your redesigned product
material lifetime and value is retained longer. are captured later in the supply chain.

Implementing circular business models can be challenging, for example it might be

difficult in terms of finance. Often costs for virgin materials are lower than for

secondary/biobased materials, which makes it more difficult to stay competitive in Further reading

terms of pricing. Another challenge is that the benefits for modular design are
captured in later phases of the product and therefore there is a higher risk that the

investments pay back. Possible ways to deal with this is through enhancing
collaborations or adopting business models that assure more involvement of your
organisation in the use phase.

Further reading

Funded b! q q 5 q q . A A
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%@ Circular business models @ Collaboration g (Digital) technologies

Some challenges that arise when redesigning or remanufacturing a
product can be supported by (digital) technologies, e.g. to increase
the flexibility of manufacturing when secondary material stream differ
in quality and quantity.

Examples of relevant digital technologies (as highlighted in the
DaCapo project) to overcome challenges in redesigning your
product/service to enhance circularity are:

* Generative design

 Digital product passports

* Product/process digital twin

» Advanced monitoring

* Sustainable manufacturing strategies

Further reading A

Further reading A



https://kenniskaarten.hetgroenebrein.nl/en/knowledge-map-circular-economy/ce-products-designed/
https://kenniskaarten.hetgroenebrein.nl/en/knowledge-map-circular-economy/ce-products-designed/
https://www.ellenmacarthurfoundation.org/adaptive-strategy-for-circular-design/collaborations
https://www.ellenmacarthurfoundation.org/adaptive-strategy-for-circular-design/collaborations
https://www.oecd.org/en/publications/digitalisation-for-the-transition-to-a-resource-efficient-and-circular-economy_6f6d18e7-en.html
https://cris.vtt.fi/ws/portalfiles/portal/76497949/Digital_technologies_for_circular_manufacturing_white_paper.pdf
https://www.oecd.org/en/publications/digitalisation-for-the-transition-to-a-resource-efficient-and-circular-economy_6f6d18e7-en.html
https://cris.vtt.fi/ws/portalfiles/portal/76497949/Digital_technologies_for_circular_manufacturing_white_paper.pdf
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Use phase

When you are interested in enhancing circularity through the use of your product or service several considerations opportunities and challenges can occur. Depending on your company's
characteristics some options might be more feasible than others. So be aware of your organisations context when choosing suitable business models, collaborations and digital support.

@ Collaboration g (Digital) technologies

QB Circular business models

Relevant circular business models in the use phase often focus on prolonging the
lifetime by repairing, remanufacturing or reusing the product. Also using the product
more extensively, meaning less products are needed are circular strategies in the use
phase. Three typical archetypes are:

* Business models that focus on prolonging lifetime. Through monitoring the
condition of a product and providing maintenance and repair, the lifetime of a
product can be extended.

* Products as-a-service business models. Such business models focus on
providing access to a result or use of a product instead of selling a product. As an
organization you keep ownership over the product. In such business models there is
an incentive for an organization to prolong the lifetime of the product and retain
value of the product.

» Platform business models are business models that facilitate sharing/exchange of
products. By sharing and exchanging products the need for products and materials
decreases.

Further reading

Funded by
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Collaboration is crucial during the use phase. Partnering with
trustworthy organizations that offer quality services for your product
is essential. This not only ensures the viability of your business
model but also helps capture the perceived circular impact.
Depending on your specific circular business model, there are
various relevant organizations to collaborate with.

Further reading

the European Union Achieving Circularity in Manufacturing: Practical Guidance and Tools

Digital technologies are key in the use phase, knowledge on the
location and status of the product is important to provide sufficient
services and prolong the lifetime of the product.

Examples from the DaCapo project of relevant (digital) technologies
to overcome challenges in prolonging the lifetime of your
product/service to enhance circularity are:

* Product diagnosis

» Predictive maintenance

 Digital product passports

« Data ecosystem spaces

Further reading

Further reading



https://typeset.io/pdf/a-business-model-framework-for-product-life-extension-36k6cj2628.pdf
https://typeset.io/pdf/a-business-model-framework-for-product-life-extension-36k6cj2628.pdf
https://www3.weforum.org/docs/WEF_Circular_Transformation_of_Industries_2024.pdf
https://www3.weforum.org/docs/WEF_Circular_Transformation_of_Industries_2024.pdf
https://cris.vtt.fi/ws/portalfiles/portal/76497949/Digital_technologies_for_circular_manufacturing_white_paper.pdf
https://cris.vtt.fi/ws/portalfiles/portal/76497949/Digital_technologies_for_circular_manufacturing_white_paper.pdf
https://www.oecd.org/en/publications/digitalisation-for-the-transition-to-a-resource-efficient-and-circular-economy_6f6d18e7-en.html
https://www.oecd.org/en/publications/digitalisation-for-the-transition-to-a-resource-efficient-and-circular-economy_6f6d18e7-en.html
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Practical tools

When you are interested in enhancing circularity through the closing of your product or service several considerations opportunities and challenges can occur. Depending on your company's
characteristics some options might be more feasible than others. So be aware of your organisations context when choosing suitable business models, collaborations and digital support.

Relevant circular business models in the closing phase often focus on recycling the
product and materials. Typical circular business models in this phase are take-back
business models. Such business models focus on taking back the products/materials
from consumers. Taking these products backs allows to re-use, remanufacture or
refurbish parts. When this is not feasible products and materials can be recycled.

Challenges for such business models often come from financing and logistics. Who is
going to organize the take-back and how viable is it in terms of financing it.

Further reading

Funded by
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Collaboration is essential, especially for overcoming logistical
challenges related to product/material collection and take-back.
Collaboratively organizing these efforts, involving logistics
organizations, manufacturers, recyclers, and potentially other
sectors, is crucial for establishing a collection system that provides
the right quantities and qualities of secondary materials.

Further reading

Achieving Circularity in Manufacturing: Practical Guidance and Tools

QB Circular business models @ Collaboration g\n: (Digital) technologies

Digital technologies are key in the closing phase. Knowledge on the
location and status of the product is important to recollect the
products and to properly process the products, retaining as much
value as possible.

Examples of relevant (digital) technologies from the DaCapo project
to overcome challenges in closing the loop of your product/service to
enhance circularity are:

* Robotics (robotised disassembly)

 Digital product passports

» Data spaces

Further reading

Further reading

LLM guidance



https://www.untaylored.com/post/the-trash-to-cash-business-model-explained-turning-waste-into-profit
https://www.untaylored.com/post/the-trash-to-cash-business-model-explained-turning-waste-into-profit
https://www3.weforum.org/docs/WEF_Circular_Transformation_of_Industries_2024.pdf
https://www3.weforum.org/docs/WEF_Circular_Transformation_of_Industries_2024.pdf
https://cris.vtt.fi/ws/portalfiles/portal/76497949/Digital_technologies_for_circular_manufacturing_white_paper.pdf
https://cris.vtt.fi/ws/portalfiles/portal/76497949/Digital_technologies_for_circular_manufacturing_white_paper.pdf
https://www.oecd.org/en/publications/digitalisation-for-the-transition-to-a-resource-efficient-and-circular-economy_6f6d18e7-en.html
https://www.oecd.org/en/publications/digitalisation-for-the-transition-to-a-resource-efficient-and-circular-economy_6f6d18e7-en.html
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Implementation & Design — Tools to use
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oo - ——— onosm I Other useful tools
. 104 el
et A INOFdICf ) » Circular Experimentation
progress of aur project Raovation Workbench Circular business 7
Quick Scan Circular models
Business Models _
* How tofind partners for a CE 2
} Building a CE value chain
DaCapo material (Digital) technology assessment Quick scan circular business models
» CircuDigital Product Passport trials to support « Usefulness: To assess technology maturity. » Usefulness: To explore and develop circular « Partner Radar 2
the concept's introduction in industry » Advantage: Provides comprehensive tools for business models and gain actionable insights. Collaborations for circularity
. evaluating the maturity of technologies. » Advantage: Offers comprehensive tools and
» Key competences of a circular economy . I . . . . . .
» Disadvantage: The detailed information might examples for creating effective circular business . .
: : : - . L + Collaborative business
» Unleashing the role of skills and job profiles in be overwhelming for users unfamiliar with the models. ] 7
circular manufacturing subject. + Disadvantage: Complexity: The extensive modelling
information might be overwhelming for
beginners.

For more tools and methodologies, see: A A

Tools for business models Tools for collaboration Tools for technologies

Funded by
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https://www.circularx.eu/en/tool/27/circular-experimentation-workbench
https://www.sirris.be/en/inspiration/how-find-partners-build-circular-value-chain
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/6500134da9bf333ec76bc6c2/1694503758057/Digital+Product+Passport+trials+to+support+the+concept%27s+introduction+in+industry.pdf
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/6500134da9bf333ec76bc6c2/1694503758057/Digital+Product+Passport+trials+to+support+the+concept%27s+introduction+in+industry.pdf
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/6500135b6c07a91beeef641d/1694503772102/Key+competencies+for+circular+manufacturing.pdf
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/668d9001be728929cedb7226/1720553483853/Unleashing-the-role-of-skills-and-job-profiles-in-_2024_Journal-of-Cleaner-P.pdf
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/668d9001be728929cedb7226/1720553483853/Unleashing-the-role-of-skills-and-job-profiles-in-_2024_Journal-of-Cleaner-P.pdf
https://businessmodellab.nl/tools/partner-radar
https://repository.tno.nl/SingleDoc?find=UID%20a70a0fe0-4450-4b64-95c3-d96fbdf2682b
https://circulareconomy.europa.eu/platform/sites/default/files/quick-scan-circular-business-models_ebook.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/quick-scan-circular-business-models_ebook.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.nordicinnovation.org%2Fsites%2Fdefault%2Ffiles%2Fdocuments%2F2021%2FNordic%2520Circular%2520Economy%2520Playbook%2520-%2520Technology%2520Maturity%2520Assessment.xlsx&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.nordicinnovation.org%2Fsites%2Fdefault%2Ffiles%2Fdocuments%2F2021%2FNordic%2520Circular%2520Economy%2520Playbook%2520-%2520Technology%2520Maturity%2520Assessment.xlsx&wdOrigin=BROWSELINK
https://www.dacapo-project.eu/deliverables-publications
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Chapter 3

Design for Durability: » Prolonging lifetime Maintenance and Repair: What best practices encourage
LL M C heat Sheet * How to. desi_gn [product type x] that withstand wear and tear, ensuring [type of users] to me_lintain and repair products [f_or _specific product,t.type] [challengesJ?
longevity, given [usage challenge]? * Product-as-a-Service (PaaS): How can [organization type] transition from ownership
C| rcu |ar ECO nomy for » Which sustainable materials should we prioritize for [product type x]? to service-based models for [product x]?
» What strategies promote easy component replacement and standard » Platform business model: Does [product X, with characteristics X,Y,Z] suit a platform
Smart In dUStry interfaces for [specific product design/type/challenge] business model?

Design with circular materials (recycled/biobased):

I m p |e m en tatl 0 n * Which circular materials can be used to replace [material X in e h
product/component X]? Closing phase

After defining your sustainability strategy, it » Which materials can | use that allow for recycling again at End of Life?
can be hard to know where to start and how + Take-Back and recollection: What are challenges and opportunities for take-

back/recollection for [organization type]? What innovations or practices improve material
recovery [for specific product type x, challenge y]?

Leveraging collaboration Leveraging digitization

to implement certain strategies. LLMs can
help provide action perspectives and useful
best practices to get started.

» Supplier Engagement: How can we work closely with suppliers to align » Existing digital platforms (SaaS): What existing software platforms or services can
circular practices (e.g. design, repair and maintenance, collection for recycling? help [organization type] for [specific problem]?
* How can | find cross-sectoral collaborations to enhance circularity? » Digital Twins: How do digital replicas enhance product optimization and maintenance?
» Which alliances or networks can help us share knowledge and drive change? * Blockchain for Traceability: What role does blockchain play in tracking materials and
* How can [organisation X] find partners to organize recollection or take-back origins?
of products? * loT Monitoring: What data-driven approaches optimize product performance during use
» What collaborations types ensure closed-loop material flows, [given specific of [product types]
challenges x,y,z] * How can | implement/utilize a digital product passport to support circular strategies in

my organisation?

Always consider responsible usage of LLMs. See the General cheat sheet or more information on Customizing your own LLM

Funded by
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Chapter 4

Moving forwards with specialized support

What are your next steps towards circularity going to be?

o~ 0
mom
\rm

How can you translate your take-aways and inspiration from this document to action?

Lets get

Different actions can be relevant to plan your next steps: | n tou Ch |
* Fill in one or more relevant (DaCapo) tools

Go through the future readings Let us know your circularity

Identify a suitable circular strategy and business model experiences, how you used

Identify collaborations and gaps this agile methodology

Identify useful and relevant support (digital) technologies that suit your companies scale and characteristics and/or what next steps you are
* Design an experiment based on the knowledge you obtained in this document going to take:
« Get in touch with specialized organisations to follow their methods and get in touch with peer organisations elmer.rietveld@tno.nl

Funded by
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Moving forwards with specialized support

DaCapo developments: what can it bring you?

DESIGN

DaCapo aims at the creation of human-centric digital tools and services for improving the adoption of
Circular Economy (CE) strategies along both manufacturing value chains and products lifecycle. RAW MATERIAL
PRODUCTION

REMANUFACTURING

The DaCapo project has published several relevant papers and '

reports aimed at enhancing circularity in the manufacturing industry. RESIDUAL
WASTE ‘

RECYCLING

OF
®

Among others:

« Digital Product Passport trials to support the concept's introduction in industr

DISTRIBUTION
» Key Competencies for Circular Manufacturing

« A framework to design smart manufacturing systems for
Industry 5.0 based on the human-automation symbiosis

* Unleashing the role of skills and job profiles in circular manufacturin

For more deliverables, publications 2

and tools go to the DaCapo website.

This methodology is created October 2024. For this reason, these deliverables may not

be complete. For the most recent update on DaCapo deliverables consult the website. COLLECTION

CONSUMPTION

REPAIR [ REUSE

Funded by
the European Union

@ DaCapo

Achieving Circularity in Manufacturing: Practical Guidance and Tools

A RAMI 4.0- compliant
digital platform

A newly conceptualized
Digital Product Passport
(DPP)

A digital pipeline based on
a Modular Digital Thread
concept

Realistic Digital Twins (DT)
for products and processes

A Circular Economy Decision
Support System (CE-DSS) as
the key knowledge backbone

Product-centric management
and eco-design approaches

Sustainable manufacturing
strategies at shopfloor level

Advanced diagnostic tools
and improved predictive
maintenance strategies

29


https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/6500134da9bf333ec76bc6c2/1694503758057/Digital+Product+Passport+trials+to+support+the+concept%27s+introduction+in+industry.pdf
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/6500135b6c07a91beeef641d/1694503772102/Key+competencies+for+circular+manufacturing.pdf
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/6595680c8d382679727cb0c3/1704290321321/A+framework+to+design+smart+manufacturing+systems+for+Industry+5.0+based+on+the+human-automation+symbiosis.pdf
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/6595680c8d382679727cb0c3/1704290321321/A+framework+to+design+smart+manufacturing+systems+for+Industry+5.0+based+on+the+human-automation+symbiosis.pdf
https://static1.squarespace.com/static/6418c1a93db6245f11a935c0/t/668d9001be728929cedb7226/1720553483853/Unleashing-the-role-of-skills-and-job-profiles-in-_2024_Journal-of-Cleaner-P.pdf
https://www.dacapo-project.eu/deliverables-publications
https://www.dacapo-project.eu/deliverables-publications
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Moving forward with specialized support

EU recommended organizations that offer custom services:

CIRCO activates — with support from the Dutch government — entrepreneurs and creative professionals to
CIRCO . . . ) . )
(re)design products, services and business models in order to subsequently do circular business.

Several workshops that aim to develop skills in specific circular economy topics
and help to unlock the circular economy's potential

@ Circul’'R CirculR

CIRCULAR ECONOMY Circular Economy It provides continuing seminars, trainings, webcasts, and publications to allow alumni
MeriruTe Institute and other participants to stay current on developments in the circular economy industry.
. . . . .
C"culob Circulab Uncover the concept, learn how to ignite the Circular Economy,
¢ OCOdemy Academy and begin applying transformative principles to revolutionize your business activities.

European Union Overview

Overview of other organisations/platforms that offer specialized support for a circular economy.

h4bh4h 4 4
HEOERaR

More interested to discover more at your own pace?

For an overview of self-guided methods on circularity, see appendix 1 i

Funded by
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https://www.circonl.nl/international/international-circo-track/
https://ceinstitute.org/book-a-training/
https://circulab.academy/
https://circulareconomy.europa.eu/platform/en/education?combine=
https://www.circonl.nl/international/international-circo-track/
https://ceinstitute.org/book-a-training/
https://circulareconomy.europa.eu/platform/en/education?combine=
https://en.circul-r.com/formations
https://en.circul-r.com/formations
https://circulab.academy/

7 Customizing LLMs
What LLM models to use? Why and how to customize LLMs DaCapo customization script

What LLM models to use?

LO
S
[}
+—
o
]
e
@)

Once you decide you want to work with a large language model, there is ample choice for one of the services
offered. These will continuously change as models and their quality will further develop. Some aspects to take
into consideration: privacy and security, model quality, data agreements, subscription options.

During the launch of this methodology*, we tested three main providers with these customization instructions and
validated the model’s response to our instructions. Feel free to use/select your own model, but if you do not know
where to start we suggest working with one of three models suggested below.

Claude.Al Chat-GPT

OpenAl

Claude Al

g Microsoft Copilot * Claude

The methodology is developed October 2024. Given the unpredictability around LLM development, it is always
recommended to inquire for recent trends/developments when selecting which LLM to use for your goals.

Funded by
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https://login.microsoftonline.com/organizations/oauth2/v2.0/authorize?client_id=4765445b-32c6-49b0-83e6-1d93765276ca&redirect_uri=https%3a%2f%2fcopilot.cloud.microsoft%2flandingv2&response_type=code+id_token&scope=openid+profile+https%3a%2f%2fwww.office.com%2fv2%2fOfficeHome.All&response_mode=form_post&nonce=638652961992982504.MzNkZDNhNGMtY2E0Yi00OTkwLWFkM2MtYjI2ODM4MjE3YTc3YjUyNDNiNjMtOTlhYS00Y2MzLThmMDctODkzNDEwNjExMzZj&ui_locales=en-US&mkt=en-US&login_hint=ilse.hellemans%40tno.nl&msafed=0&client-request-id=388a0749-e895-447c-b41f-07cd80f9344c&state=oA0g4ASFjRhSut2IGRkzIkaQJkOePb4a_Yk15WHJ1FTwFElGoCEvuL7ceB1jAlA21djsrtF0ms_B9jHesyLHr280qCtHF24BcM1N3xA9cZZcor9Eu1GIACyM_XzLH1B4SYLSIVeC5cBUzwiUH_CRGWagUEXk4cLZEd9JZYFB-nfE0ZrA9PPEJiNdqxNcI5rH51YWCKNot1jRwplUjJ3RrCAs4Qyyc-etB3HZbnZeKnsPxJ86Xv7xJwUnOLfM_JX0rcG9vlGUmoOG-w_vlT5QDpN93S6rWVEIHSt-nGHUFgizDWH7Xga7fIqnn4Ue_uqvdXXjcsU_ah-o7UVgAiSaW9pjpw6Ddh9TX-R1pSnvzqphezuV1Zfo77TK3Mw86LXI5kUUl4updjkSJ2L0p1OBpXeX1NMxCN9DUrQWiVkf6K1awrbiApJQ0Z8HvSoHS_uEp5hcRNfOTdEZ3DsPXUzrbSN7EJnfkH0_991HCzpBDn0&x-client-SKU=ID_NET8_0&x-client-ver=7.5.1.0&sso_nonce=AwABEgEAAAADAOz_BQD0_86wCBookTCm32hZ9BJL2K3MXD7U8gFgj_WtcPWiN0jpoE7FATwPfnPW43cJLw7M3fVR-DO9SwFipMCOAXJutiEgAA&mscrid=388a0749-e895-447c-b41f-07cd80f9344c
https://claude.ai/
https://chatgpt.com/
https://login.microsoftonline.com/organizations/oauth2/v2.0/authorize?client_id=4765445b-32c6-49b0-83e6-1d93765276ca&redirect_uri=https%3a%2f%2fcopilot.cloud.microsoft%2flandingv2&response_type=code+id_token&scope=openid+profile+https%3a%2f%2fwww.office.com%2fv2%2fOfficeHome.All&response_mode=form_post&nonce=638652961992982504.MzNkZDNhNGMtY2E0Yi00OTkwLWFkM2MtYjI2ODM4MjE3YTc3YjUyNDNiNjMtOTlhYS00Y2MzLThmMDctODkzNDEwNjExMzZj&ui_locales=en-US&mkt=en-US&login_hint=ilse.hellemans%40tno.nl&msafed=0&client-request-id=388a0749-e895-447c-b41f-07cd80f9344c&state=oA0g4ASFjRhSut2IGRkzIkaQJkOePb4a_Yk15WHJ1FTwFElGoCEvuL7ceB1jAlA21djsrtF0ms_B9jHesyLHr280qCtHF24BcM1N3xA9cZZcor9Eu1GIACyM_XzLH1B4SYLSIVeC5cBUzwiUH_CRGWagUEXk4cLZEd9JZYFB-nfE0ZrA9PPEJiNdqxNcI5rH51YWCKNot1jRwplUjJ3RrCAs4Qyyc-etB3HZbnZeKnsPxJ86Xv7xJwUnOLfM_JX0rcG9vlGUmoOG-w_vlT5QDpN93S6rWVEIHSt-nGHUFgizDWH7Xga7fIqnn4Ue_uqvdXXjcsU_ah-o7UVgAiSaW9pjpw6Ddh9TX-R1pSnvzqphezuV1Zfo77TK3Mw86LXI5kUUl4updjkSJ2L0p1OBpXeX1NMxCN9DUrQWiVkf6K1awrbiApJQ0Z8HvSoHS_uEp5hcRNfOTdEZ3DsPXUzrbSN7EJnfkH0_991HCzpBDn0&x-client-SKU=ID_NET8_0&x-client-ver=7.5.1.0&sso_nonce=AwABEgEAAAADAOz_BQD0_86wCBookTCm32hZ9BJL2K3MXD7U8gFgj_WtcPWiN0jpoE7FATwPfnPW43cJLw7M3fVR-DO9SwFipMCOAXJutiEgAA&mscrid=388a0749-e895-447c-b41f-07cd80f9344c
https://claude.ai/
https://chatgpt.com/
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Why and how to customize LLMs

Whereas building and training a model is an extensive, time consuming and complex task, customization is
relatively straight-forward and easy to accomplish. LLM’s often allow many ways to customize the tone of voice,
approach, type of content/output in a way you see fit as user.

One way to customize the output provided is to work with effective prompting, whereas another is to customize
the LLM’s way of working, after which you can ask questions easily. For the best output, we recommend a
combination of both LLM customization and prompt engineering. Consider three ways to customize your GPT

below*.
@ Input requirements 9\? Interaction with user Output requirements
LLMs make use of worldwide The standard for LLMs is to offer If you consistently prefer a certain
knowledge repositories. It can be generic advice and generic support output style (e.g. in bullets, more
helpful to restrict the LLM to specific offers. Tailor the interaction/follow-up extensive or to-the point) or content
sources or knowledge domains, or questions, especially relevant if you approach (e.g. always with case
emphasize importance of sources you build the LLM for less proficient studies) it can be useful to shape
deem relevant. colleagues in prompt-engineering. design requirements for the output the

LLM generates.

* There are an increasing number of ways to customize LLMs and best practices grow each day. These are
suggestions for a starting point, but we highly recommend extending your customization efforts by searching for
recent developments and best practices, given the rapid development of LLMs and how to use them.
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Chapter 5

%@Customizing LLMSs

Back to overview

What LLM models to use?

Why and how to customize LLMs DaCapo customization script

@ DaCapo

Customization input
as basis to shape
your own LLM
Circular Economy
assistant

The following content is formulated with
GPT experts, experts in the field of Circular
Economy and based on interviews with
key sustainability professionals in the
manufacturing industry. The key goal was
to optimize for customized content, where
output was as practically relevant and
applied as possible. Copy and paste

these instructions directly into the LLM

to customize, or find the full script on

appendix 7.

See the full script on appendix 7. Copy and
paste the full script directly or create/add
your own customization input to the script.

Funded by
the European Union

@ DaCapo

Basic aspects: title, description, key objectives

» This is a digitalized methodology to help SME's adopt more circular strategies
in their products, processes, and supply chains. This GPT operates as a
consultant and researcher specialized in circularity, circular economy, and
coaching in the manufacturing industry

* You are an expert (non profit) consultant specialised in the concept of
circularity, the circular economy, R-cycle strategies, and coaching in the
manufacturing industry. You are developed through a EU consortium called
"DaCapo”, more info can be found on https://www.dacapo-project.eu/.

Interaction requirements

» Make sure the user will specify their questions as much as possible so you can
assist them better. And give practical examples when possible to make things
tangible for the user.

» Actively ask questions to the users to improve the accuracy of your responses.

Input requirements

Include relevant content from the Dacapo.eu website.

Actively browse the web to search for relevant sources, scan those, and if relevant
include them in your answers. As a general rule, you provide multiple resources to
substantiate your response when possible, ensuring that your advice is backed by the
latest research and developments in the field.

Starting questions to ask (limited to Chat-GPT)

Can you give some examples of companies that have successfully become more
circular?

Tell me more about the DaCapo.EU project and what is about, its partners, and main
goals and deliverables please

Please suggest me some prompts that | can tailor to my enterprise to make the journey
to circularity easier?

What is the GRETA tool from SUPSI about? Are there other DaCapo tools that you can
mention that can be useful to improve the circularity of my organization?

Output requirements

» Try to be to the point. You can suggest users can ask for additional information when needed, but don't provide too long explanations and rather actively ask the user for which
part of your response they would like more information. Being brief and asking the user what they want to know more about is preferred over providing loads of information.
» Be frank about your processes: if it takes a while to do a task, perhaps first state that the task will take a while, and then do what is necessary.
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Appendix 1

Back to Appendix overview

Comprehensive toolsets
Methodologies and multi-step methods to move towards circular operations

Tools Relevance and use
Nordic innovation Takes you through each step of getting more circular in a neat,
playbook easy-to-understand, but elaborate way.

Set of tools for collaboratively making a business model to enhance a sustainable
(circular) transition. The method and tools can be used in general, however the
use cases in this report are from the agriculture sector.

Collaborative
business modelling

Circonnect provides practical tools and knowledge for companies to transition to
circular design. It helps businesses reduce environmental impact and improve
resource efficiency.

Circonnect

. Set of number of easy-to-use tools with great guidance to help you understand,
Launching a new . . . .
define, make, and release circular innovations. You can start at any chapter,

circular product ) .
P great to navigate. Developed by Ellenmacarthur Foundation.

V¥V V|
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https://www.nordicinnovation.org/tools/nordic-circular-economy-playbook-toolkit
https://repository.tno.nl/SingleDoc?find=UID%20a70a0fe0-4450-4b64-95c3-d96fbdf2682b
https://www.circonnect.org/en/
https://www.ellenmacarthurfoundation.org/circular-design-guide/methods

Appendix 2

Back to Appendix overview

Overview DaCapo tools
Tools and support offered by the EU DaCapo project

Tools Relevance and use

Selected indicators that promote the circularity of industrial processes and value
chains, also supporting tracking and tracing of resources flows (including secondary
flows enhanced by R-cycles) and usage efficiency (materials and energy).
(expected, see DaCapo website)

Circularity Indicators

GRETA tool A powerful tool for assessing sustainability and circularity and
Al empowered to help with more informed decision making

A digital platform hosting DaCapo tools and services. It will be based on in-time
CE-DSS sustainability and circularity assessment leveraged by the usage of Al to provide
cognition and forecasting capabilities. (expected, see DaCapo website)

This methodology is created October 2024. For this reason, these deliverables may not be complete.

For the most recent update on DaCapo deliverables consult the DaCapo website
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https://www.dacapo-project.eu/deliverables-publications
https://begonia-stingray-r2ed.squarespace.com/news/greta-introduces-ai-powered-advisory-features-for-enhanced-sustainability-decisions
https://www.dacapo-project.eu/deliverables-publications
https://www.dacapo-project.eu/deliverables-publications
https://www.dacapo-project.eu/deliverables-publications

Appendix 3

Back to overview

Back to Appendix overview

Introduction

to Circular economy

Tools to get a general overview of key knowledge areas

Tools

Relevance and use

EU International
Partnerships Academy

E-learnings on increases the understanding of a circular economy

Circulytics

Circulytics is a framework of indicators for tracking circular economy
performance. The website contains a report with all definitions relevant for a
circular economy

European Union
stakeholder platform

implement circular strategies

Knowledge map
on circul arity

Topics relevant to a circular economy briefly introduced

’ Overview of how other organisations approached challenges and opportunities to

@ DaCapo
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https://webgate.ec.europa.eu/intpa-academy/search/index.php?page=1&q=circular%20economy&title&timestart=0&timeend=0&mycoursesonly=0&cat=core-courses
https://www.ellenmacarthurfoundation.org/resources/circulytics/resources
https://circulareconomy.europa.eu/platform/en/good-practices?combine=&country%5B%5D=NL&sector%5B%5D=379
https://kenniskaarten.hetgroenebrein.nl/en/knowledge-map-circular-economy/what-is-a-circular-economy/

Appendix 4

Back to overview

Back to Appendix overview

Circular business models
Tools to shape business models in way that improve circularity

Tools

Relevance and use

Quickscan
Circulaire BM

This Quick Scan offers an approach to developing a circular business model. It
has been developed primarily with the manufacturing industry in mind, although it
can also be used in other sectors.

Circular economy
business models

incorporating various strategies. It offers guidance through archetypes and case

' The Circulator helps organisations to design circular business models
studies. Use it for developing a circular business models.

Circular
Experimentation
Workbench

The Circular Experimentation Workbench aims to help you as an innovator or
entrepreneur identify new ideas to experiment with circular business model
innovation and challenge your existing business ideas

@ DaCapo
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https://circulareconomy.europa.eu/platform/sites/default/files/quick-scan-circular-business-models_ebook.pdf
https://www.circulator.eu/
https://www.circularx.eu/en/tool/27/circular-experimentation-workbench

Appendix 5

Back to Appendix overview

Collaboration
Tools to find new and improved ways to collaborate across the value network

Tools Relevance and use

Partner Radar
Helps to identify who your partners and stakeholders are and how they are

Collaborations for .
connected to your organisation

circularity

Set of tools for collaboratively making a business model to enhance a sustainable
(circular) transition. The method and tools can be used in general, however the
use cases in this report are from the agriculture sector.

Collaborative
business modelling

How to find partners
for a CE — Building a
CE value chain

Several tools to identify partners that are needed to build a Circular value chain
for your organisation

to help you rethink your projects — from the business model to partnerships and

Circulab Toolbox . : . . .
value chains. Consider the social, economic and natural context of your business.

V¥V V|
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https://businessmodellab.nl/tools/partner-radar
https://repository.tno.nl/SingleDoc?find=UID%20a70a0fe0-4450-4b64-95c3-d96fbdf2682b
https://www.sirris.be/en/inspiration/how-find-partners-build-circular-value-chain
https://circulab.com/toolbox-circular-economy/

Appendix 6

Back to Appendix overview

Leveraging (digital) technologies
Tools to harness the potential of technology for circular impact

Tools Relevance and use

This tool helps to explore which (digital) technologies are relevant for your
organization and goals and assess your technology maturity. This tool supports
you in prioritizing which technologies to focus on

Nordic innovation
playbook

Circular econom
y It specifically addresses companies that want to (1) Better meet customer

expectations (2) Enable outcome-oriented solutions and new levels of efficiency
through technology and digitalisation (3) Improve resource utilisation

business models for
the manufacturing
industry

|
|
|
|
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https://www.nordicinnovation.org/tools/nordic-circular-economy-playbook-toolkit
https://teknologiateollisuus.fi/sites/default/files/inline-files/20180919_Circular%20Economy%20Playbook%20for%20Manufacturing_v1%200.pdf

Appendix 7

Back to Appendix overview

LLM script
Customization text input to create a personalized circular economy assistant

@ DaCapo

Copy and paste this script directly in your LLM of choice to customize the model:

This is a digitalized methodology to help SME's adopt more circular strategies in their products, processes, and supply chains. This LLM operates as a consultant and researcher specialized in circularity, circular economy, and
coaching in the manufacturing industry

You are a expert (non profit) consultant specialised in the concept of circularity, the circular economy, R -cycle strategies, and coaching in the manufacturing industry. You are developed through a EU consortium called
"DaCapo", more info can be found on https://www.dacapo-project.eu/.

Include relevant content from the Dacapo.eu website.

Actively browse the web to search for relevant sources, scan those, and if relevant include them in your answers. As a general rule, you provide multiple resources to substantiate your response when possible, ensuring that
your advice is backed by the latest research and developments in the field.

Make sure the user will specify their questions as much as possible so you can assist them better. And give practical example s when possible to make things tangible for the user.

Actively ask questions to the users to improve the accuracy of your responses.

Be frank about your processes: if it takes a while to do a task, perhaps first state that the task will take a while, and then do what is necessary.

Try to be to the point. You can suggest users can ask for additional information when needed, but don't provide too long explanations and rather actively ask the user for which part of your response they would like more
information. Being brief and asking the user what they want to know more about is preferred over providing loads of information.
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