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In the European Green Deal, the Circular Economy plays a central role in %

achieving the goal of greenhouse gas neutrality by 2050

Overview of the European Green Deal (EGD)

1. Mobilizing research and
Transforming EU’s ' ostering innovation
economy for a
sustainable future

The
European
Green
Deal

10. Leave no one behind
(Just Transition)

9. Financing the transition

The EU as a global An European
leader Climate Pact
Source EGD: European Commission D CE in focus ;-_-| CE as enabler

) Remarks

"The old growth model based
on fossil fuels and pollution
has outlived its purpose.
What is needed now is a
strategy for growth that
gives back more than it
takes. The European Green
Deal is our new growth
strategy" - Ursula von der
Leyen (EU Commission
President)

The circular economy plays a
central role in achieving the
goal of greenhouse gas
neutrality by 2050
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Overview CEID: 3 ministries, 24 companies, 24 scientific institutions ’

and other relevant organizations from civil society
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The CEID is well equipped to drive the transformation towards a Circular ’
Economy in Germany and beyond

Over 50 members:

3 ministries, 20+ companies, 20+ scientific institutions and other relevant organizations from
50+ civil society to make the transition to a Circular Economy happen: Collaboration along the

value chain including all relevant stakeholders

3 content deep dives:
Research guestions of high political relevance

CEI D I. Circular Business Models: the role of digital technologies and regulatory frameworks as
. 3 enablers for sustainability
i N Il. Traction Batteries: resource productive scale-up of battery systems for electric mobility
IIl. Packaging: future-proof solutions for a circular plastic packaging industry
numbers
, 4 publications:
4 Insights are synthesized into actionable measures to support the transition to a Circular

Economy:

- collaboratively: establishing value creation networks

- concrete: case studies provide relevant insights about incentives and barriers

- innovative: science-based recommendations on research gaps to support the transition
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Topics of the Circular Economy Initiative:
Combination of overarching topics with industry deep dives

ll. Working
Group
Traction
Batteries

Coordination:

Prof. Dr.-Ing. Arno Kwade/
TU Braunschweig

Dr.-Ing. Christian
Hageluken/Umicore

= Vision 2030

Pilot profiles of projects:

= Knowledge of battery life

= Model-based decision
platform for EoL use

= Battery disassembly
network
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|. Working Group

Circular Business Models

Coordination: Prof. Dr. Erik Hansen/ Head of the Institute for Integrated Quality Design (IQD) at
Johannes Kepler University (JKU) Linz and Patrick Wiedemann/ Reverse Logistics Group
Business model typology — digital technologies — regulatory framework conditions

Circular Economy Roadmap for
Germany

Policy recommendations on technology

development and regulatory framework
Macroeconomic analysis of contribution to
reduced material input and GHG emissions
Vision 2030/2050

v

I1l. Working
Group
Packaging

Coordination:

Prof. Dr. Peter Elsner/
Fraunhofer ICT

Prof. Dr. Thomas Miller-
Kirschbaum/Henkel

= Vision 2030

Use cases:

= Non-Food —
HDPE bottle

= Food — PET tray
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Work assignment & objectives of the working group

v
Circular Business P e
Models: Overcoming '
Barriers, Unleashing
Potentials
Executive Summary and Recommendations /
e TN ) Development of a science-based
4 handbook for the successful 4
Implementation of business
=~ = practices promoting a Circular L,
. Economy
-

v

Identification and description of actor-
specific circular business models (CBMs)
and their interactions in business ecosystems

Identification of existing barriers to CBMs

Identification of digital and policy enablers
of CBMs

Derivation of specific recommendations for
action addressing decision makers in the
areas of politics, business and science

in order to accelerate system transition
towards a CE

Source: Circular Economy Initiative Deutschland, 2021: ,Circular
Business Models: Overcoming barriers, unleashing potentials™
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Results of the working group

1 Executive
Summary for
decision
makers

1 Report

25

A8
|

E
&

22 actor-specific business model patterns

5 integrated solution approaches
for overcoming barriers (per CE strategy)@

1 use case
(TV) illustrating
1 dashboard indicating potentials of digitial existing barriers and

technologies for smart CE strategies @ potentials for CBMs

[O]

1 circular product-policy framework

32 detailed recommendations summaried
in 7 core actions for further implementatior@

Focus today

v

Review:

» Prof. Fiona Charnley, University of Exeter
» Dr. Colin Fitzpatrick, University of

Limerick

e Prof. Dr. Jur. Helmut Maurer, Senior
Legal Expert, European Commission

* Dr. Max Marwede, Fraunhofer Institute for
Reliability and Microintegration (IZM)

¢ Prof. Andrea Urbinati, LIUC Business

School

Launch:

on 22 October 2020 at the BMBF
Conference on the German EU
Council Presidency

)i

B
' o

beyondwork
2020

Download: https://en.acatech.de/publication/circular-business-models-overcoming-barriers-unleashing-potentials/
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Circular Economy: Circular strategies ’

Technical cycles
Mining/materials
manufacturing

Y

Parts manufacturer

Y

Product manufacturer

¢ /_\Reuse/

redistribute

Recycle

Refurbish/
remanufacture

Service provider Maintenance/

Source: EMF 2013.

Collection

- AN _/

Product Material
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Circular Economy strategies form the basis of circular business models. Focal ”
actors can combine different circular business models for their company

06D

Source: Circular Economy Initiative Deutschland, 2021: ,Circular Business Models: Overcoming barriers, unleashing potentials”
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Actor's
main role

Id  Business model pattern | Service Level (sub-pattern)

Product.

Use: A Result
B9 oriented A orented ©

== oriented

Supplier
{molecules/
materiak)

Circular raw materials dolecule & material Materials bank

engineering)

Producer

Retailer &
service points

Repait provide]

Prosumes

Logistics
provider

Recovery
manager

Intermediary

@@‘@‘@@‘@@‘8‘&8‘@‘@@‘@8‘@‘@@‘@‘@@‘@
Qd © © o

Emerging Al nx ?
actors.
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The working group proposes atypology of 22 CBM patterns (B2B/ B2C-markets) ’

The typology is structured along 3 dimensions:

Actor’s role

supplier, producer, retailer & service provider,
repair provider, prosumer, logistics provider,
recovery manager, intermediary, emerging actors

Circular strategy (=technical cycle)
- recycling

- remanufacturing

- reuse

- maintenance, repair & upgrade

Service level
- product-oriented
- use-oriented

~ Companies have the
incentive to maximise the
number of products sold.

- result-oriented ' Companies are paid for

product availability
(e.g. leasing, pay-per-
| performance).




Circular strategy and service level determine business model’s maturity

Circular Id Business model pattern Service Level (sub-pattern)
strategy
Product- | Use- = Result-
@ oriented ® oriented {qﬁ' oriented

Low circularity,
Incremental change

@
ql ©
4] ®
5| I
X,
o

x
<
—
-
)
2
O
—~
L
@
@)
C

&

High circularity,
Radical change

*Higher-level strategies include the possibility to pursue lower-level strategies simultaneously, increasing the synergistic potential for circularity

Source: Circular Economy Initiative Deutschland, 2021:
,Circular Business Models: Overcoming barriers, unleashing
potentials”

(based on Hansen et al. 2020a, p. 12)
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Typology of 22 CBM patterns: Overview Part 1 of 2

maintenance

Actor's Circular Id  Business model pattern Service Level (sub-pattern)
main role strategy
Product- Use- Result-
oriented oriented oriented
Supplier Circular raw materials Molecule & material ~ Materials bank -
(molecules/ Al supplier recycling
materials)
A2 Process molecule - Molecule & material ~ Molecule & material
service provider leasing performance
Supplier Bl Machines/components Machines/components Rental machines/ Pay per reman
(mechanical ‘as new’ ‘as new' components ‘as new'  machine performance
engineering) A
B2 Machine/component Used machines/ Rental machines/ - see B1 Pay per reman
remarketing component sales components machine performance
Producer c1 Proprietary Waste cherry picking ~ Materials bank =
material cycles partnership
i) Product ‘as new' Selling Products Product leasing - see C6 Total care
‘as new' ‘as new’ producer
c3 Used product Used product sale - -
remarketing
ca Out-of-warranty On-demand repair - see C6 'Leasing - see C6 Total care
repair service producer’ producer
cs Upgrades, spares Modules & accessories Upgrade subscription -
& accessories shop
@ 6 Maximising product Fee-based Leasing producer Total care producer

uptime

part 1 of 2

Exemplary business
model patterns
(see next slides)

Source: Circular Economy Initiative Deutschland, 2021: ,Circular
Business Models: Overcoming barriers, unleashing potentials”

(based on Hansen et al. 2020a, p.13)
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Detailed business model patterns offer managers guidance for the
evolution of their business model, role in the value cycle, and partnerships

[Overarching business model pattern and description j

Business Model Pattern ./Al:lx'sluhlhh
Al Circular Rawmaterial © Supplier (Molecules/ Materials) ‘—[Actcr’s dominant role into the value cycle j

Supplier PO— p §
B e e L "_"am } Circular strategy configuration n The typ0|ogy provides practitioners
b e @ main strategy and (O synergies . . .
e i e e s e ¢ e (Y % x &——— Recycle Reuse Maintain Repair Upgrade Reman with a comprehenswe overview
Service Leve (sub Pattem) F regarding their respective focus,

Molrn.nle & Material Material Bank . @ @ @ @ . 6 Y, . -
= - . p - circular potentials, and product
Bl TS 2 ot e gt B Business model sub patterns based on three design needs

o &— Product- Use- Result- oriented product

o it service systems = The patterns can be combined by
n::lnnxklgnﬂmnem::(pmcu:-'llfﬁgm (w:irxlardummmm-{:lhvg:uz ) . S - .
e L § a single actor to build a more

lying hatwaes the placenant of raw nataials in

-
| Circular potentials and constrains linked to the three

B e — comprehensive business model
kser\.uces above ) ' ) ]
P P i ) 5 and interlinked across different
Recovery Previders Entie Value Circle - | Main partnerships with other actors in the value cycle, ;
® 0 HO0GOHO6O0 kdepending on service level ) actors in the value CyCIe'
Product Design Social
e ooty i oot | | e s e i '_( Potential social impact of business model adoption j
;:‘r;,:?ntl;ﬂx’:xﬁ::rﬁ";:;::‘;lm“ regycing. ﬁ;:!c ecniogical impacts in smowrcefich igions, often in dovcloping
[Product design aspects J

[Industry case studies j

Source: Circular Economy Initiative Deutschland, 2021: ,Circular
Business Models: Overcoming barriers, unleashing potentials™
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Exemplary pattern: B1 Machine/Component “As New”

Business Model Pattern

B1 Machine/Component
“As New"

Machines/companents are taken back from customers, quality is checked,
fully disassembled, womn parts/materials are exchanged, and then they are
fully reassembled. Remanufactured machines have equal or superior quality

Actor's Main Role
@ supplier (Machine building)

Circular Strategy Configuration

Product

Part

at lower costs,

Service Level (Sub Pattern)

Machines/Components
“as New"

Machines/components are sold in traditional
form. Take-back system and infrastructure is
offered

Circular Characteristics

In order to get products back, financial incentives
(e.g. reduced price for repeat sales; deposit) are
offered. However, despite incentives, return of
products cannot be ensured and related planning
is difficult.

Material

Rental Machines/Components 1

“as New" :

Machines are are rented or leased out instead of Il

sold. Ownership is not transfered to the customer. | offered as a service to customers. They are closely

Customer relationships intensify over entire use ||
phase. 1
1
1
1
1

- ___

Rented/leased machines will usually come back
to the owner after contract ends (or significant
fines apply). With well planable take-back quanti-
ties and timeframes, remanufacturing processes

Pay per Reman
Machine-Performance

factured machines/comp are

monitored and analysed for their performance
and performance improvements and are modified
or replaced once suitable against the background
of Total Cost of Ownership.

This service business model leads to higher reman
shares, because machines/components remain in
ownership of the supplier and are returned at the
end of the service contract. Furthermore, suppli-

S

and related procurement of further materials,/” ers will strive for performance optimisation and

components can be optimally planend integrated maintenance and repair as a basis for
learning-in-use and feedbacks into research and
development and related product designs.

BEARING TECH
FAILURE DETECTARILITY
&RELIABILITY

PERFORMANCE|
INDICATORS

pRODUCTS & SERVICES
CPARES AVAILABILITY
& OPTIMIZATION

Partnerships with Actors Across the Value Circle

Close ties with immediate customers Close ties with immediate customers Close ties with immediate customers

®0 o ®0 o ®0 o

Source: SKF Osterreich AG (SKF),
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+OPTIMIZING /
SPARE PARTS
*MINIMISING WASTE
*RE-LISAGE % REWORK
+FIXED MONTHLY C€OST

+MOVING INVENTORY
(OSTSFROM

(APEX » OPEX

Source: Circular Economy Initiative Deutschland,
2021: ,Circular Business Models: Overcoming
barriers, unleashing potentials”


https://bit.ly/30JNIlw

Exemplary pattern: C2 Product “As New” (Remanufacturing)

Business Model Pattern Actor’s Main Role

C2 Product “As New" @ Producer ]
Comparies ffer products with “Qualty s New’ . equal o beterquly Circular Strategy Configuration ] m
: Remanufacturing

then *virgin” products), but at more com;

financial incentives for ret 3 Product
ucts are then quality
and then rea:
Part
Material
Service Level (Sub Pattern)
vttty |
Selling Products “as New" H Product Leasing "as New" -+ see C6 Total Care Producer

1| Remanufactured products ave sold in the same | Customer eases {or reats) products *as new” for
way as new products, b more competitive nonthly fee. The leasing product pool consists
conditions (i.e. lower price tags)

: 1:Product-oriented
i i business model
| ——

Circular Characteristics A Rorert S— pimpA - VIC media payer - o

allows for acurate planning of the subsequent
nan processes and the size of the product pool.

atives by suppliers
owever, customers

ot

themselves, with goods then feaving the control  mum) quality of retured products and thereby

of the producer. make sure that remanufacturing is possibie and
at lowest possible costs.

Partnerships with Actors Across the Value Circle
Dealers for take-back Dealers for take back or as
fleet managers

©e o ©0 0

Product Design Social Impact
Barriers:Low ot desin rvertsdisasembly and Regional job growth; Integrate people with disabilities
product, component or material failure prever New regonal jobs i abourintensve eman processes (e, disassembly

md ncrease vc'rnuh turing costs.
Design for X: Design for Durabilty
Materials; Design for Modutarity (Techn

may integ
ecial abilities) at lowe labour costs (e.9. p

disabled people (some
unding).

P w3 EIS%

Source: www loren messtechnik de T T )
More Cases: Aosi shed" (g smartphonesk Caterpilar Remsn (heary equipment,/vehicles) Source: Circular Economy Initiative Deutschland,
2021: ,Circular Business Models: Overcoming
barriers, unleashing potentials”

Sources: Rosenbauer Group,
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https://www.rosenbauer.com/blog/en/refurbishment-a-second-life-for-a-fire-truck/
https://www.youtube.com/watch?v=KMTrvB9SxXM

Exemplary pattern: C5 Upgrade, Spares & Accessories

Business model pattern Actor's main role
Producer
C5 Upgrades, spares e
& accessories Croarseayy
Q o Product 3¢
Producers provide spare parts, tools, and related services for their core prod >
ucts, either through own online or offline sales channels, or by partnering —~
with retailers and local service shops. This requires core products to follaw 2 part ” i v
a modular design which makes them easily repairable either directly by con- *-e

sumers (‘dovit-yourself ) or by decentralised service points without any need
for special training.

& Modules & accessories shop :
W/ ©

% Upgrade subscription ok '
=

Producers offer spare parts as a traditional sales
transaction. Own direct sales channels o partrer-
ships with existing retail and service paints.
(online or offline) are used for customer contact.

parts, which remain in the ownership of the
producer, are provided as a service Lo enable
lupgrading of customers’ core devices at defined
intervals. Modules are returmed once replacement
upgrades are provided or customers no longer
need them. New modules are provided to
high-performance users and then cascaded to

users with lower needs.

Provision af spare and upgrade modules supports
decentralised repairs and upgrading with the ulti-
mate aim of increasing a core product’s longevity.
Apart from the module sales transaction, the
repair

Extended use of core product is faciitated
thraugh preventive and technology upgrades,
With praducers retaining ownership of modules,
oppartunities arise for companent and (core)

in the domain of the customers with little feed-
back ta the producer, who misses learning oppor-
tunities arising from a product’s shartcomings.

g, which enables preventive
maintenance. Risks of component-level fashion
ohsolescence or ‘upgrade consumerism’ need to
be contained (aco impacts of cumulative
upgrades vs. core product).

ew technological or non-technological modules/ —

v

DIY customers; retail & repair partners,
logistics

©000

v

DIY custamers; retail & repair partners;
(retra) logistics.

©0060

Product design

Barriers: Current product designs focused on integration and miniaturi-
sation and related after-

Design for X: Design for modularity, reparability.

Fairphone's online shop for spare parts, the Netherlands
Farphone,founded i 2013, 5 & 4ocal

Support for DIY communities

By providing spares and accessaries to users and related do-t-yourself
{DIY) commurnties (2.9. repair cafés, informal or independent repairers),
producers support a culture of care for products and reparability and foster
the development of circular literacy amang users and broader society.

=

it shawcases new supply chain gractices .o fairy traded pold) and
“The mudular phane i shipped with 3 screwd

industry.

altermative
1 as fos

replacemeats for sach of these modules, a5 well 3s for narml accessaries (e.g. chargers, cases)

design, Faiphane 3, has recently been introduced.
Saurce: www fairphone con

boer, with which the phone can be aasily disassembled by consumers into seven
main modules .. batiery, isplay, mainbard, <ameras, speaker, mictapiencl. Fairphane's ankne shop fellows the maales & accessores business madel, s 1t provides

sustainablty. The 3id generation
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5 C @ O A nttps/mwwiairphonecom/de/camer- B ¥¥  Q Suchen @ & N @S B »

Shop modules

Fairphone 3 Kamera+ Modul (48 MP) Fairphone 3 Top+ Modul (16 MP)
€59,95 €3495

Jetzt kaufen Jetzt kaufen

So einfach'gehtdas Upgra’

#fles was du brauchst ist ein Schraubenzieher
—

Source: Circular Economy Initiative
Deutschland, 2021: ,Circular Business
Models: Overcoming barriers, unleashing
potentials”

Sources: htlps://vwvw.fairphoneAccm/de/camera»upgrades»for-fairphune»B/



Typology of 22 CBM patterns: Overview Part 2 of 2

Actor's Circular Id  Business model pattern

Service Level (sub-pattern)

main role

strategy

part 2 of 2

Product-
oriented

Use-
oriented

Result-
oriented

Retailer & DI Retailer as cycle Retailer as cycle - see C1 Materials -
service points manager manager bank partnership
D2 Retail remarketing Used goods Rent-a-wreck fleet -
& reman on sale manager
D3 One-stop shop (retail) Integrated service Rental retail Total care retail
point
Repair provider 8 El Repair gap exploiter Repair transaction Repair-based rental -
Prosumer 3 Prosumer support Do-it-yourself repair Peer-to-peer sharing -
system
Logistics Gl Material reverse - - Pay per recycling
provider logistics logistics performance
G2 Refurb logistics services - - Pay per refurb
performance
G3 Spare parts management - - Pay per spare part
performance
Recovery I Revitalised products Used goods bargain - -
manager
Coordinator of Fair-trade recyclates - -
H2 | . .
informal collection
Intermediary @ I Recycling platform Recycling platform - -
2 Used goods & Used good platform Sharing platform -
sharing platform
Emerging Al nx|? ? ? ?
actors

‘ Exemplary pattern
(see next slide)

Table: Overview of circular business model
patterns and sub-patterns, Source: based on
Hansen et al. 2020a, p. 13

Source: Circular Economy Initiative Deutschland, 2021: ,Circular
Business Models: Overcoming barriers, unleashing potentials”
(based on Hansen et al. 2020a, p.13)
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Exemplary pattern: D3 One-stop shop (retail)

Business model pattern

D3 One-stop shop (retail)

As well as conventional sales, retailers offer extended services such as
maintenance, repair, upgrading, and take-back

Service Level (sub-pattern)

Integrated service point Rental retail

Actor's main role

MagentaZuhause L
Tarifdetails

(® Retailer & service points L

Circular strate
% 1995

Product
MagentaZuhause L

Part

Material

Wabhlen Sie jetzt Ihren Router

Um MagentaZuhause nutzen zu kénnen, bendtigen Sie einen IP-fahigen Router. Sie besitzen bereits
einen Router und mochten diesen weiter nutzen? Priifen Sie bitte hier ob dies moglich ist.

Total care retail

Repair

Complementary or optional maintenance, repair,
and insurance service components are sold
together with the core product under a conven-
tional transactional sales model.

Circular characteristics

With the same point of contact and service offer-
ings linked to or included in the original product
purchase, complexity and transaction costs are
reduced for the customer, and it becomes more
likely that customers will return preducts for
maintenance, repair and related services. This
maximises product lifetime and environmental
benefits.

The retailer leases or rents out products for a
monthly fee and keeps ownership and respon-
sibility for maintenance, repair, upgrading, and
take-back. Customers profit from accessibility
to most recent products

The retailer becomes a fleet operator. Professio-
nal maintenance and repair maximises product

lifetime. Once products retire, they can be profes-

sionally prepared for appropriate recycling.

Partnerships and coverage of value circle

Producers of goods; 3rd-party service
providers

0000

Strong customer relationship;
producers

o®© 0

Instead of a specific product, a result or perfor-
mance is sold to the customer. The provider can
choose (used) products/ technologies which best
deliver the result and has full responsibility for
deployment, maintenance (may include consum-
ables), repair, replacement and take-back.

Heimnetz Paket Smart Plus

Rental retail

Speedport Smart 4 inklusive Magenta

-Ensuring the correct time intervals for mainte- SmartHome Pro (1] und Speed Home:
nance activities in order to maximise lifetime.

-Leveraging synergies from maintenance/repair

ies by reusing component and materials.

-Ensuring take-back after service ends as the
basis for deployment on other customers' sites,
remarketing or recycling.
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ne Pro (1] fir Fiber-(Glasfaser) | IP. Mit F
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optimale Heimnetz-Erlebnis geristet
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Source: Circular Economy Initiative Deutschland, 2021: ,Circular Business Models: Overcoming barriers, unleashing potentials”
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Barriers to remanufacturing (examplary circular strategy)

Materials
(molecules, substances, elements)

Parts

(components, modules, subassemblies)

Products
(finished goods)

i remanufacturing

Product design is strongly
influenced by the OEM (power
to inhibit reconditioning and
redistribution)

Product design optimised for
initial user benefit including
price and convenience rather
than for remanufacture
Unpredictable product
performance, status, quality
Rapid price erosion due to
accelerated innovation cycles
(e.g. smartphones or production
machines)

= In competitive and innovative B2B markets, the newest products

|Framework conditions|-

Lack of legislation that incentivises and enforces remanufacture
Power asymmetries among business network actors
Accelerated innovation cycles act contrary to long product life cycles

and equipment provide the highest competitiveness

= Expects a significant price difference relative to new products

Risks of cannibalisation effects
as a result of offering low-priced
remanufactured products

Lack of knowledge (timing, quality

and quantity) about returned
product flows

Access to spare parts and storage

costs

Difficulties in accessing funds
(remanufacture not a glorious
growth story)

High performance expectations for

remanufactured products

= Used products less attractive despite offered guarantees and quality promises
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Source: Circular Economy Initiative
Deutschland, 2021: ,Circular Business
Models: Overcoming barriers,
unleashing potentials”



Increased need of collaboration in business model ecosystems

Circular business models create
entrepreneurial added value and
Authorities contribute to the systemic
development towards a circular
economy.

Circular business models

must be coordinated with
each other. In a business
ecosystem this is possible, Municipalities

Partner's
business model

Partner's Standard-setting

business model bodies

Focal actor's
business model

Product service Business ecosystem Broader ecosystem

National
waste management
system

Partner's
business model

Partner's
business model

Decision-makers at the meso
and macro levels can add value
to the business model ecosystem
and support the systemic
transformation towards a
Circular Economy.

Local communities

Source: Circular Economy Initiative Deutschland, 2021: ,Circular
Business Models: Overcoming barriers, unleashing potentials”

based on Konietzko et al. 2020b
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Digital enablers for (smart)

circular strategies

9

Feedback into R&D for circular product (re)design

I i

facturer/service p

| (and business model ecosystem partners) )))
| Smart products |

|
\‘ SMART Use

\! (data collection from users &
\‘ sensors, remote access, location
& tracking, analytics)

SMART Maintenan-
ce/
Repair
(remote data collection,

predictive algorithms,
machine learning &

SMART Reuse

(condition &
history of the
product)

-

(candition of pro-
ducts/compongnts)

S

Redycling -4——m——

(materidifassport)

... improved user experience
through digital services
(remote monitoring and
control, online platforms,
and business intelligence)

... remote condition
monitoring and condition-ba-
sed/ preventive maintenance

... analysis of condition and
use history of the product
for optimal (take-back and)
remarketing

... analysis of condition and
use history of the product
and its components for
optimal planning, take-back,
remanufacturing and
remarketing

... instructions for
disassembly/dismantling,
and identification of
materials and their
characteristics (e.g. toxicity)
for highquality recycling

& Data enables circular strategies

Frequency of
transactions/data queries

low

high

Source: Hansen et al. (2020). Circular Economy erfolgreich
umsetzen: die Rolle von Innovation, Qualitatsstandards &
Digitalisierung (Quality Austria W hitepaper). Vienna.

see also: CEID/SYSTEMIQ (2021) p. 54
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The working group has compiled a “Circular Economy policy toolbox” for
developing a holistic policy mix

Ci\rcular strategies

Cross- Maintain, repair, Remanufacture Recycle
Circular Economy strategy and upgrade

policy enablers

Economic instruments

- The toolbox presents the The toolbox is
Regulatory instruments most relevant policy intended to enable
instruments plotted along policy makers to go
two dimensions: type of beyond the existing
Standards policy instrument and CE recycling focus in

strategy policy-making.

Informational instruments
& awareness raising

Government procurement

Source: Circular Economy Initiative Deutschland, 2021: ,Circular
Business Models: Overcoming barriers, unleashing potentials”
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The working group identifies 7 overarching recommendations

Experimenting with business models:

Exploring circular business models with innovations in
product design, service processes and value
partnerships.

True cost pricing and economic incentives:
Development of a market-based framework on the
basis of established Ex’tax principles; targeted
support of circular product development with
corresponding service business models

Establishing a coherent policy framework for
circular products:

Minimum requirements for circular product design,
product ID, producer responsibility along the PLC,
avoidance of end-of-product status

OO

Q

Development and harmonisation of standards:
Evaluation & classification of products, components
and high-quality secondary raw materials

Information, awareness and user skills
Training and education programmes and better
product information and labelling

Puplic procurement:

Definition of strategic targets and quotas for used,
remanufactured and recycled products and
prioritisation of corresponding suppliers

Long-term
[ institutionalisation:
Establishment of a
I—¢—I central national body
that aligns the
o 0o 0 9

outlooks of politics,
business and society

Source: Circular Economy Initiative Deutschland, 2020: ,Circular
Business Models: Overcoming barriers, unleashing potentials”
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