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Ann-Charlotte Mellquist

« MSc i Internationell Ekonomi fran
Handelshogskolan vid Goteborgs Universitet.

« MBA i Innovation, Enterprise and Circular
Economy fran Bradford University - School of
Management, UK.

« Seniorforskare pa RISE Sustainable Business
sedan 2015. Forskat och publicerat artiklar med
inriktning framfor allt mot cirkular finansiering.

« Mangarig erfarenhet som ekonom, controller,
konsult och projektledare i ett flertal branscher
inom bl a IT, tillverkande industri, logistik och
service.




Thomas Nystrom

« MFA i industriell design fran HDK vid
Goteborgsuniversitet

» Licientiatexamen i design for cirkulara
affarsmodeller 2018

« Seniorforskare pa RISE Sustainable
Business sedan 2013. Inriktning framfor
pa hur affars- och design-logiker kan fas
att samverka i tillverkningsindustrin vid
implementering av cirkulara
affarsmodeller

« Mangarig erfarenhet som designer och
projektledare i ett flertal branscher inom
bl a IT och tillverkningsindustri




Derek Diener

 PhD, Life Cycle Management 2017,
Chalmers

« Seniorforskare pa RISE Sustainable
Business sedan 2017. Forskar om
och med tillverkande foretag och
deras utmaningar och mgjligheter att
forma cirkulara affarsekosystem

« Blandad erfarenhet med bl.a.
miljomanagement och
hallbarhetsfokuserade projekt hos
aktorer i flyg- och tillverkningsindustrin
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RISE verksamhet bidrar till att uppna
de globala malen
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Alla siffror avser 2018.
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Naringslivsintakter, MSEK
varav Naringsliv 98% och
offentlig sektor 10%

Internationella
naringslivsintakter, MSEK




Exempelprojekten

« Sensorer och atervinning for tunga
fordonsdack - Vinnova IHS,
2016 - 2020

 Affarsmodellsinnovation for Cirkulara
mobelfloden - Vinnova UDI steg |, |l och
11, 2014 - 2020

» Future-adaptability for more energy-
efficient mobility - Energimyndigheten,
2016 - pagaende

DESIGN FOR AN
UNKNOWN FUTURE

Ptrc v ose,Thams My, Mot Wik, Whiors Swessd T

et e ok s . Do 38, Uty of Gt

=" fie ViroRA
Cimss =l






Hur 10 miljarder manniskor skall kunna leva
Inom planetens granser




Darfor pratar vi om Cirkular ekonomi
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*  Globally, our ecological

T T T
o S S e

footprint is 1,6 planets SRS v
« In Sweden, our w—bv
ecological footprint is

4,2 planets

Source: http://www.wwi.se/wwfs-arbete/ekologiska-fotavtryck/1127697-ekologiska-fotavtryck

Forlust av
biologisk
mangfald

...which leads to increased pressure on the environment.

15 tonnes o, 2-5 tonmes Co,
Per person per year per person per year
Developed countries Developing countries



Circular Economy and Global Warming Potential relationship

120%
2 Correlation:
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Circularity metric (c)
During 2016-2018 RISE and IVL explored circular economy indicators at the product level. One of these LCA
assessments were on the GWP100 from production (Global Warming Potential). The results indicate that circular
products are superior from a GWP100 perspective. See graph.

1 Contact: Marcus.Linder@rise, +46 708 745185
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The vision for a circular economy (CE)
has been proposed as a trillion dollar - -

. . : savings opportunity of up to
bu5|_ness opportunity for md_us_try to USD §8 Op lf: llion in); tra r"o sition
profitably go green without limits for

continuous economic growth. € scenario and of up to
USD 630 billion in an advanced

scenario, looking only at a
subset of EU manufacturing

» € sectors.”
Q (ELLEN MACARTHUR FOUNDATION, 2012 P.7)
\ P

“An annual net material cost
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Loss of economic The resource productivity is for

Moblle Phons many products today very low.

Composition

Materials Research Institute
Sheffield Hallam University ! & 2 5 1 2 10.94 0.0032

O High-value products are used for
. short periods and then ground
into relatively low value

e materials.

-
.Sn

—]
00075 0.185 0.0007 1122 0.0080 0123 0026 0142

0033 506 0060 0414 A4 25 0052 00512 00T0 0.004
Mostly contained if...
« Circuit Boards  +Screen
e *Chips
- Wires + Batteries
0642 0036 0.484 0.0028 023 00033

= Newphone Second-hand phone

Parts £188

Materials £1.50 Materials £0.72
-

Finished products are worth much more Parts in a broken phone are worth nearly
than the raw materials inside them ane third of the original value of the device

(Ellen MacArthur Foundation, 2014)

(Green Alliance, 2015)



Vardeforlust for tunga fordonsdack

MILIOFARLIGT

KONSTGRAS )

ELLER TOMMA =
GRUSPLANER &3¢

Ravaroproduktion  proquktion Anvéndning Regummering Material & energi Atervinning

Virgin CB market price 1250 USD/Ton




Three Types of Circular
Economy

Biobased CE:

KAFFEEFORM.

° Shlft to biObased prOdUCtS Cups made from recycled coffee grounds,
| —
—

Design meets sustainability.

The coffee cycle is complete.

¢ Circularity through biodegradation
Symbiotic CE:
® Integration of industries/processes across sectors

¢ Circularity through industrial symbiosis
("waste=food”)

Stock-based CE:
Shift from product-oriented to service-based business

® Circularity through an increased product lifetime,
sharing, reuse, remanufacturing
and material recycling




Seen from a resource efficiency perspective, the CE conceptis a
straightforward way for manufacturing firms to radically reduce
their use of virgin materials by applying business and design

strategies for: / .
slowing,

closing, =
& narrowing
of resource
flows/loops

Principles for cycling of resources, adapted from (Bocken et al., 2016)




Relative vs absolute circularity

- Waste

. Relative circularity:
Value capturing from the flow of . Todavs sconom fyo cus on
material resources Y y

. making flows of material through
(turned into products) ‘ the industrial system more
efficient

Virgin
resources

v

Absolute circularity a vision of
an economic system without
waste that runs on renewable
energy =

Value capturing from the stock of resources
from already produced products (stock)

No waste

Less virgin

resources

v



Manga hinder
Produkter blir ju utdaterade
Hur mata cirkularitet?
Vardekedjor och affarsekosystem férandras i grunden
Utbud - Efterfragan
Prissattning
Logistik, sparbarhet
Komplexa sammansatta material
Garantier, legala fragor
Finansiering, balansrakning, vardering

Organisation (tex kompetens kring affarsmodells- och tjanste-
innovation)

Kannibalisering (interna stridigheter)

o




knowledge
& tools




Top management is key to success

Chairman of the board

Board of directors

Top Management

The responsibility for the
Business Model (if not ‘ Chief Executive Officer (CEQ) |
delegated) remuins at the
CEO level
| Finance }——{ Human Resources |
| Legal }— ‘ Communications |
Process &IT }7—{ Strategy |
No existing department | ‘
for Business Model R&D | Technology R&D ‘ | Sales & marketing ‘ | Operations
‘ Product Platforms | ‘ Advanced Engineering | | Product Design ‘

4{ Strategy &Planning |

| Production Planning | ‘

(I

Driveline Systems Mechanical ‘ Parts & Service |
Engineering

The CEO or top management is
responsible for, and are the only
entities that can make radical
changes to the established
business model in a firm

“ the gatekeepers of the current
business model”

The BM is rarely exposed,
appointed responsibility for and
represented in the organization*
as for new product design, often
being represented in top

management
*(Chesbrough, 2007)



| usiness)
2C jon maki

ey

s
A

N Image source: https://www.acea.bel]
L organised/board-of-directors




The theory of the dominant (business) logic —
a filter for a firms decision making

Values &

( expectation l

We have a deal for you! § Qgﬂﬁﬁigic |@
‘ i} -
DATA === | O

s
Competitive || Measure of
strategy performance

)

Reinforced
behavior

Organizational learning

Organizational stability
A

New dominant logic

Original
dominant logic

» Time

Adapted from Prahalad & Bettis (1986,1995)

The dominant dominant logic can be
conceptualized as an information filter for
decision making, where managers in a
firm only filter such data that they see as
relevant, and ignore others.

Relevant, data are then incorporated into
the organization's strategy, values,
systems, and routines etc.

“The dominant logic is in a sense a local
optimum that represents a temporary
equilibrium, that when conditions change,
must be transformed into a new dominant
logic (including unlearning the old dominant
logic) if the organization is to survive.”
(Bettis &Prahalad, 1995 p.11)
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Challenges in applying circular strategies = Based on business and design
strategies for closing,
narrowing and slowing down
resource flows, a firm running a
linear business model and
Business & Design exploring possible circular

strategies for a circular Challenges for a traditional Eco Sustainability- potential

economy (flow based) linear business model (e.g reduced GHG, energy, water economy strategies will face
etc) various challenges from the
existing business model

1: Closing loops

Low Low
> Externalise cost for recycling P e li . . .

(Material recycling ) - ey e s s ey | L = Strategies for material recycling

S (1) will pose fewer challenges
2:Narrowing loops Low/ Medium than aiming for a strategy for

medium Risk f bound eff H i

(Material/ECO- > Handling quality issues as fast wear out etc. > Riskcforrebound efiects pliOdUCt life extension (3)’ that
efficiency) > Risks of not meeting compliance (Diesel gate) will affect most of the firms

existing business model

: Slowing d |
3: Slowing down loops High components,
(Product life extension > 30%- 80 reductions in Co2E, = As well as (theoretica"y)
by durable, and Resource-savings from embedded .
adaptable design) energy, water, chemicals etc. enable the highest eco-

sustainability potential. If (3) is
combined with (1&2).



BUSINESS and DESIGN LOGIC -
a master and slave relationship

Business-logic - _
Logic for deliver & capture

value through products&
services?

Decision-making for
creating profit (the business
model)

Information;

» Knowledge

» Experience

» Values/culture

* Personnel &
financial resources

Relations

|

Design-logic

Logic for creating
value (s) through
products& services?

Decision-making in product
design and development

% 3
% .

A manufacturing company's
management & goal system

Main components in a decision-making system for how a company create capture and delivers value;

the business and the design logic, inside a company’s management and goal system.

The relations and interactions between these two components vary between companies but mostly
the business logic is the dominant logic and steers design decisions. lllustration: Thomas Nystrom

For manufacturing firms running
linear business models (LBM),
profit arises from margins
between price and cost for
developing, producing and
selling products, times volume
sold.

The dominant business logic or
making such profit is to produce
products by the massive use of
virgin material resources
maximize volumes, minimizing
cost, and with a product design
that makes old products obsolete
after a “just right” usage time.

Crﬁ'.U



Longevity matters for
slowing down material
flows but...

(Economical value)
A Point of first sale

Drivers for premature

product obsolescence
Aesthetical

Functional
Technological

Physical

Social

“Old looking”

E.g Automatic braking

Physical wear

User attitudes/behavior

New safety or emission legislation
New procurement criteria’s
Increasing fuel & maintenance costs

Products

Components

Materials

Natural resources

s

"Product life engs
product js yng
Change b2}

because a

ble to adapt to
(Kasarda, 2007)

Rebuild/Reman

Downgrading

Scrapping

Material recycling

End of life Time

}
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Examples of how product design acts as a
solution provider for the existing dominant

business logic.

A Fairphone Model 2, with its components
being removed by use of simple tools and
instructions printed on the modules.
Image: Fairphone,2018

w

A sawn apart and disassembled Tile, revealing the

printed circuit board (PCB) with a standard battery,

being soldered to the printed circuit board. Image:
Thomas Nystrom

Fairphone offers customers a
smartphone designed for
longevity, with goals to change
the way smartphones are made
throughout the whole value-chain.
By designing long-lasting (and for
some components upgradable)
phones with recyclable materials.

Tile offers location tabs that help
customers locate their personal
belongings. Each tile has a
sealed design and an internal
battery, that has a (by Tile)
guaranteed life-length of one
year.



Nothing will stop you now!
however...

Where does an well established organization as a manufacturing OEM .l

start to dig, if interested in moving in a more circular direction?




Think & act like an entrepreneur!

Vision: A stock based circular
business model (CBM)

N

9




Sustainable business by business model innovation and
product design for value preservation!

Hypothesis

Economic profitability and
radical climate reductions can
be achieved in the automotive
industry through organizational
innovations

(circular business models)
combined with technological
innovations (future adaptive

design) (FAD).

GHG Emissions (g. CO,/km) for 4 vehicle outcomes

FAD can (radically)
reduce Co2E

uel/Electricity productio on = Vehicle Ope

' 205 '103 '

[b]. 1GEV doubie lite E:; S::,::’. T d],ﬂfd’

[&]. 1cEV single-lite

+

Bike lease - Profit CM 1 per bike and manth in resp CY

\t FAD an engine for generating

- revenues

Revenue

f FAD reduces costs

/[ Point of first use Point of 1st Point of 2nd Point of 3rd
adaptation adaptation adaptation Recovery

B H B OE

| I
Use-cycle 1 Use-cycle 2 Use-cycle 3 Use-cycle 4

Total product life-cycle

A logic for future adaptive products

Increased longevity for EVs can
result in radically reduced GHG
emissions, and result in more
sustainable EV mileage

Radical product design changes
are dependent on radical
business model changes to
capture value from adaptable
products

Future adaptable vehicles make it
possible to use products and
components over a longer time
period, in a Circular business
model and can thus increase
revenues, reduce costs & GHG
emissions

What if vehicles intentionally would
be designed to adapt to perform
better over time?




CBMI-processen

Top management taking
the lead role as model
architects (designers) in
design of a circular
business model (CBM)

“Something needs
to be done about
this!!!”

Existing situation
Linear business model
(LBM)

Product suitable for a
LBM

Setting up a dedicated
team for circular

business model
innovation

' PRINCIPLE 1:
&

Closing resource

(oops | value
= Xy == == n, | PTOPOSition

( Develop a vision of

Principle 2:

Narrowing a CEM fora flnure

resource loops state including
principles 1-3

-

Principle 3:

Slowing resource |
i

flows

1. Set the vision

------------- Iterate until meeting vision and profitability — ------

Develop the circular business model

! V4
| Develop

A parallel kneading of

¥

1¢ hypothesis ’ v Make an action
(s) the CBM and supporting Testing of plan for stepwise
H products and services, CeM ®  implementation
| i without losing sight of protope . ofthe CBM
DE:;"’P the vision :
product o
g;zfﬂ(:) Preferred situation

A promising CBM
Product and services
suitable for a CBM by
lowering business risks
and with a high potential
for eco sustainabilty

\

Develop product & service concepts

Vetessmis st fasy Compare CBM concept with vision -+

2. Concept development 3. Action plan

L

A

Design process,
methods & tools

Future

. . (desired)
Transformation (Design)process state

Skapa forstaelse och férankring hos
féretags ledningen for en cirkular strategi

Skapa en cirkular vision for féretaget som
ar tydligt definierad (med cirkulara
principer och matbara mal )

Ta fram affars och designbrief

Arbeta med att utveckla cirkulara
erbjudande och produktdesign parallellt

Utveckla, i sma steg och testa pa
verkliga kunder. Ge inte upp vid
motgangar utan “skruva "pa innehallet i
erbjudande & produkt

Utveckla kravspecifikationen under
affars & designprocessen

Glom inte bort att stimma av sa att
kraven bade leder mot att uppfylla
visionen och fanga ekonomiskt varde



Basic principles for future

adaptable design (FAD) Continious Cascading
service t
evélopment Clizc?ger

Busmess-loglc Logic for deliver & capture

Decision-making for value through products&

ices?
Information; creating profit (the business sevices:
» Knowledge model)
» Experience
» Values/culture
» Personnel &
financial resources

Finacial
grounded

Relations adaptability

|

Design-logic

Logic for creating
Decision-making in product value (s) through
R design and development productsé& services?

Future open
modularity

A manufacturing company's b

Multi layered
management & goal system

modularity



Deliverables so far...

FUTURE-ADAPTABILITY
FOR MORE ENERGY-EFFICIENT MOBILITY

Future-adaptability for more energy-
efficient mobility

A future scenario for a FA vehicle

: https://www.viktoria.se/projects/future-adaptability-for-energy-
he AUtomotive efficient-vehicles TeSt OCh

Manufacturing

Industry vidareutveckli
amse ng hos

EE OEMer

Brand Used!
AND READY TO

DESIGN FOR AN
UNKNOWN FUTURE

A companion for the
design of future-adaptable

2 B =2 B s o
Prestud t Licentiate thesis .

restuay _rep_or https://gupea.ub.gu.se/handle/20 Vol I 7
http://www.energimyndigheten.se 77/58784 il el
[forskning-och-
innovation/projektdatabas/sokres Guide for practitioners in

ultat/?projectid=22665 ) .
business and design

2015 2017 2018 2019 i 2021



Test och vidareutveckling av FAD
ramverket

DRIFT

RAMATERIAL

RAMATERIAL

“HISS MED MOTVIKT

Vi hjalper er minska ert
varumarkes

En hallbar industri fér en
hallbar varld

Vi vision pA Hydroware inspireras av cirkulir ekonomi. Vi vill var




Analys av nuvarande
produktarkitektur

DNA: Dimensioner,

Numeriskt underlag materialinfo,
formsprak, fargtoner pa ram

> ey Skelett: rami
Amnesomsittning 4 svetsade Al profiler.
(el & resursanvandning under Glasskivor i hardat eller

anvandning) laminerat glas
El, tatningslister, elektronik, foli

Organ?

Grénsytor (Al beslag som
Transformator, LEDs

skruvas i ram med rostfri skruv)

Skinn (pvc dekaler med
kundunik identitet )







Utmaningar - interna

Create - Deliver - Capture Value

43




Utmaningar - externa

Create - Deliver - Capture and
Distribute Value

-

— s Marety & Oud wrottcla Agple Sure

_______ > daad Acceasory Logssc Patrens

e 1 . Vil Marnd acasors e.g TNT, UPS P

44
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Utmaningar | nya affarsekosystem

Provider of
Systems

Provider of

Y
dSuppltet

mCuslomot

o
INDUSTRY MALUE CHAIN \ .

[ Provider of
| Content

Q €
Marketing & 0ooon|Financier

Communications

—

Linidra affs
Injara artarer Cirkulara affarer

Godtather



Maojliggorare for ett cirkulart affarsekosystem for tunga fordonsdack

NEW OFFER
PAY PER KM

MATERIAL - ;
RECIRCULATION 3

COLL ABORATION

=
BUSINESS ECOSYSTEM FOR

HEAVY TRUCKTIRES https://youtu.be/BpJyk2AV8Cw
INSPIRED BY NATURAL ECOSYSTEMS



https://youtu.be/BpJyk2AV8Cw

Linjar vardekedja — exempel dack

Dagens affarsekosystem

8ES
Typ av transaktioner: -‘ )
Varor & tJanSter Atervunnen kimrok Ersa':'nn; for material
--------- * Pengar \ /

Gummiproducent

Karosseripluggar
47 ﬂ



Cirkulart affarsekosystem — exempel dack

Framtida affarsekosystem

open data\" ) Forvaltande
= J myndigheter
o o= ( )
7 _.-vagdata™~ o
l - open data
Dack ,{ Galdax St e e s Dataanalys-foretag S 1
peide - Lo Y, e N
& R o Seeg, e M, - eyl
"y eetes ¢ e Vaghiliare
% ta\ s
Dackstommar Vagdata -
1 v 1
Hys dlick & Dack ohkordata’ - . S . ‘
Déckdata\ b W VagdataX N x

Betalning dackservice / nya dack\ Kaserdde stommar’ . S " Upphandiare av transporter ‘

4\ > _ -
X Nya dick > NI _ i
@ \Ee:alnmgicrda:'-a.ul\j Sy
Voo Trucks ya dad\c:ip-zva bila N S—— ;1
}"":::‘;:————=:mNa'cet\‘"'\',:'a};;;,,’i-_::“_/ ,4_'—<—;/‘5"h_ S
‘*\,__»»_L_” --..Dackdatay _____.- ST S S ~—

Betalning ©r dackawvtal [Flytta till Truck center?]

___Déckdata\"" "

.

Dack for dtervinning

Kasserade stommar

SES J
Typ av transaktioner: S o / .
fanomiak s Aervunnen kimrok  Ersattning Br material

— Varor & tjanster S e \
Ersattning ©r material \ e —

‘ S

48



Information — behov, tillganglighet, delning

Vardeerbjudande hypotes 1: Dack somtjénst—
genom upprepning av sekvensen "Dacktjanst
pabérjad —Dacktjdnst avslutad”

! E Routledge

Taylor & Franchs Group

Research-Technology Management

Analysfaretag

ISSN: 0895-6308 (Print) 1930-0166 (Online) Journal h https:// dfonli loi/urtm20

Managing Emerging (Mis)Alignments in Data-
Driven Servitization

Peter Altmann & Marcus Linder
Déackproducent

To cite this article: Peter Altmann & Marcus Linder (2019) Managing Emerging (Mis)Alignments
in Data-Driven Servitization, Research-Technology Management, 62:4, 37-45, DOI:
10.1080/08956308.2019.1613118

Edrare To link to this article: https://doi.org/10.1080/08956308.2019.1613118

ﬁ Published online: 26 Jun 2019.
-

Akeri/Kund

Utsorteringsforetag

Restanv (tex
granulat)
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Affarsekosystem — exempel mdobler

Utmaningar:
e Interna entreprenorskaps-
utmaningar (tillverkare,
aterforsaljare, designers,
arkitekter, kontorsuthyrare)
e Nya roller och nya aktorer i
affarsekosystemet B

Mojliggorare:
e Markning och sparbarhet
e Forankrailedningen
e Testa med det du har
e Nya roller och nya aktérer i = o
affarsekosystemet ® Manufacure

Public organisalign Hyssna RP Rekomo
Re-seller
® Refurbisher
® Oaas
50 ® Private Customer




Cirkulara affarsekosystem — strategier

- Utveckla kompetenser internt T

Parallell utveckling, mangfald

Prioriterade varden och strategier

- Beskriv affarsekosystemet med aktorer och floden

Vardefloden (varor& tjanster, pengar, information, immateriella varden) o -
Information: behov, tillganglighet, delning, betalningsvilja & ‘* : e
Nya aktorer kan vara intresserade =R

En mangd olika metoder finns (den Ouden, Living Lab, Community Canvas mm)

« Utveckla gemensamma cirkulara strategier P
R
— Gemensamt vardeerbjudande - samskapande o BB .
s biiig

51

Kan paverka aven bolagsstrukturer






Relative vs absolute circularity

- Waste

. Relative circularity:
Value capturing from the flow of . Todavs sconom fyo cus on
material resources Y y

. making flows of material through
(turned into products) ‘ the industrial system more
efficient

Virgin
resources

v

Absolute circularity a vision of
an economic system without
waste that runs on renewable
energy =

Value capturing from the stock of resources
from already produced products (stock)

No waste

Less virgin

resources

v



Measuring transformation to CE (at micro-level)

Sustainability
w/in planetary

System performance: Assessing circularity and environmental impact (of product systems) boundaries
Linear Circular
business/ business/
Linear T Circular
products products

System learning: Assessing system norms, rules, capabilities, behavior

System




Tre dimensioner av cirkularitet

55

How much of a product’s
component material comes
from or returns to
recirculation pathways like
reuse, remanufacturing, or
recycling?

Recirculation

Intensity of
Use

How much or how often is
a product used during its
functional lifespan?

How long does a
product remain in use?

Three Circular strategies:
Slowing loops

Closing loops

Narrowing loops

(Bocken et al 2016)







Measuring environmental impact
(at micro-level)
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« the market. incremental technology changes vs dramatic
5. The context tech shift (e.g. vehicle electrification)
« the energy system (fuel and electricity). Fossil-based vs
renewable and low carbon




The promise of eco-effective life extension with FAD

A traditional vehicle can be modified or upgraded,
but often just within the vehicle’s original specifications,
and likely without adaptability to new requirements
or norms.

An adaptive vehicle could achieve environmental
impact reductions during use if modules and
materials are kept at their highest utility and value
over time AND keep them performing at a high level
even relative to contemporary (new) technology.

Energy efficiency & environmental
sustainability performance

> Time

At some point during the use phase the traditional vehicle’s
environmental performance is degraded due to engine and internal wear.

Energy efficiency & environmental
sustainability performance

» Time

>

An adaptable vehicle can be upgraded with
new technology and perform better over time



Env. impact
(CO,) of tire
life cycles,
considering
production
and use

CLIMATE IMPACT OF A TIRE

as portrayed with
Barrels of fuel and Tires

Why tire retreading can become much
more important in an electrified fleet

3" PLATE 2019 Conference a L‘ \ |
Prod

Berlin, Germany, 18-20 September 2019 juct Lifetimes And The Environment

The legend of the circular tire: Creating a vision for a more resource
productive tire business ecosystem

Diener, Derek', Nystrém, Thomas", Mellquist, Ann-Charlotte®, Jonasson, Christian®,
Andersson, Simon®

a) RISE- Research Institutes of Sweden, Goteborg, Sweden

b) IVL-Svenska Miljoinstitutet, Goteborg, Sweden

@ Production phases Keywords: reuse, business ecosystem, component-level, environmental impact, utilization data

Abstract: While the topic of circular economy (CE) has become more popular, tires are one example
in which the market appears to be going in a more linear, less circular direction. In fact, the prevalence
of tire retreading has decreased in Europe over the past decade. This paper presents a vision for a
more circular tire business ecosystem and show that while there are resource and environmental gains
to be had, achieving them will require significant changes to the system including both implementation
of technical solutions and new ways of working. Moreover, these changes require efforts that may not
seem motivated aiven the maanitude of qains considered in context with vehicle-level priorities. The

Use phases (fuel burn)

Diesel truck, Diesel truck w.Electric Electric
no retreading retreading truck, no truck, w.
retreading retreading



GHG Emissions (g. CO2/km) for 4
vehicle outcomes

33, 7
205 Origial drietrain with Internal
combustion engine
14 :
33
2rd life ICEV
205
25 O
Double life
19 BEV single-life
ICEV single-life 103 19
2rd life BEV

Retrofitted Battery Electric drivetrain

Fuel/Electricity production =Vehicle Production Vehicle Operation

Image sources:
[1] www.theverge.com/2017/9/7/1
31 ://drivi




Klimatpaverkan av stolar - linjar och cirkular modell

Linjar modell:
« Stolen anvands under 15 ar utan att renoveras
» Efter denna tid gar den till forbranning

— 3 stolar behovs under 45 ar

Cirkular modell:

» Stolen tas tillbaka fér att renoveras efter 15 ar och
sedan efter 15 ar igen for en nagot storre
renovering.

» Efter 45 ar gar den till férbranning.

— 1 stol renoveras och anvands under 45 ar
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FIGUR 6 EXEMPEL PA TVA OLIKA STOLAR: DEN TOTALA KLIMATPAVERKAN AR MINST AV DEN LATTARE STOLEN, MEN DEN MOILIGA
BESPARINGEN | PROCENT AR STORST FOR DEN TYNGRE. KLIMATPAVERKAN MATS | ENHETEN KG COz-EKVIVLENTER.



Vad vill vi att ni kommer ihag?

Den dominerande affarslogiken paverkar produktdesignen
Det ar ledningen/agarna som kan andra affarsmodell
En cirkular produktdesign kraver en férandrad affarslogik

Entreprenérskap/Intraprendrskap kan underlatta ett skifte av en
etablerad affarslogik i etablerat linjart foretag.

Anpassningsbara (adaptiva) produkter minskar riskerna for att
produkter blir utdaterade i fortid (kritiskt i en CBM)

Overvakning och lagring av produktlivshistorik for komponenter
(tex dack) kan minska affarsriskerna i en CBM

Externa samarbeten/samskapande - nddvandigt for att na
cirkularitet (ett cirkulart affarsekosystem)

Mappa detaljer runt vardeskapande — vardedelande i hela
affarsekosystemet

Miljopaverkan: Att 6ka produkt livslangd ar en avgérande
produktegenskap da produkten leverera mer funktion féor samma
tillverkningsborda (men... fossilenergikravande produkter...).

Transformation process

knowledge|

& tools




Eller — annu kortare:

- Forankra i ledningen!
Testal!

‘esta igen!

- Mat!
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