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Agenda 30. January 2020, Leuphana University of Luneburg
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Introduction INaS 2.0
«Business Opportunities for Sustainable Modular Product Design»

Innovationsverbund Nachhaltige Smartphones (INaS)

= Innovation lab at CSM (Leuphana) and 1QD (JKU) since 2016

= Participants representing the entire smartphone value chain (~25 actors)

= Science-practice interaction for knowledge transfer, network and co-creation
= Joint problem definition and co-creation of solutions

Focus topics INaS 2.0

= Sustainable modular product design that enables product upgrades and recovery
= Circular economy exploring the potential of product lifetime extension

» Business models as integral part of value creation through extended lifetimes

Modularity can have different functions and goals

= 1970s: Increasing production efficiency (optimize manufacturing costs)
= 1980s: Enable economies of scope (meeting customer needs)

= 2010s: Managing product lifetime and circular business models

Sustainable modular product design
» Takes into account the entire product life-cycle
= Aims at product lifetime extension for leveraging sustainability potentials

. . Centre for INSTITUTE FoR
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needed

More interventions
A

% KEYNOT-El LoN(r'\ / MODEL Moou_

DR. MARCEL des HOUANDER ¥ T
Keynote | — Dr. Marcel den Hollander | T DELET paibe—" > ““’”\"" o i
«Design Strategies for Preserving Product Integrity» | w‘gm',émw! ’ B xses:sg
! @ 9, oksion DESIG
. . . N (> TR oo A fF\‘ |
Linear vs. circular economy = relative vs. absolute sustainability < FEOPLE Mg; ;
| onom ) | | g W e A e |
» There is no waste in a circular economy (design becomes essential) | Q e \ 0C |
= |nertia principle (preferred order of recovery): ; >2USES U\m‘“*P/ H%m

repair > reuse > refurbish > remanufacture > recycle

[ OBSOLESENCE ~ & oo

Three design directions, always consider product + service (=intervention) | /\ \ PN
1. Long use: durable designs without planned interventions | &S ponvremg!  EX TEINE L.FE"ME
2. Extended use: repairable products with potential service interventions Jk ______ . \}r W B— A i
84 3. Recovery: enable reuse of products and modules through remanufacturing | m"TNE_%-—)ABsowrs \/AL&%E,. / /,'\”"l’/(g/gﬁ'
/ o N T,
New business models are needed ooc(g‘gﬂc "'_'x \70 80/ oo (
® %0 owAsTE? STiLL WORKS “ﬁ

=  “Sell more, sell faster” is not suitable for above design directions

B . SusngsiuR
l
= Circular business models create revenue from extended product lifetimes 4
|
J

= Enable you to retain ownership of (obsolete) products ! Ui . %:W
b Iflgl’ bf, 4@ g 5

Conclusion and discussion
= Design entire value proposition to create tangible product with appropriate ] » -

intangible services i
= Know your market (segments) and design for specific use-scenario(s) ;"
= Circularity as vision: limits of circularity due to thermodynamics i

-
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Keynote Il - Miquel Ballester
«Fairphone: from Repairability to Service Proposition»

Design of Fairphone 3:
»  “making long-lasting products with fairer materials”
= From 4 connectors to 1 due to unreliability and environmental impact of gold connectors
= Conflict recycling vs. mining: improving mining conditions is part of their core mission

We need to become “lifecycle” coaches (Chinese medicine metaphor)
=  Component manufacturers maintain instead of sell and license their components
» Repair partners maintain/improve a functioning instead of repair a broken smartphone

= Market partners sell usetime (e.g., screen time) instead of short-term contracts
complemented by new hardware

Companies know how to do marketing
= Use marketing power to change customer perception towards long(er) use
= Change wording, e.g. “fully functional” instead of “repaired” or “refurbished”

Conclusions
= Use of alternative material doesn’t change mining conditions (still used for other
products) = “do more good instead of less bad”
= Repair companies have use information - they should counsel designers
» Industry needs to retransform self-created paradigms and needs

Centre for
Sustainability
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Input — Marina Proske (Fraunhofer IZM)
«Modularization Approaches and its Environmental Impact»

Why lifetime matters:
» Highest carbon footprint in manufacturing
» Processor has the highest carbon footprint > don’t let the battery or display determine product
lifetime!

Modularity concepts:

‘Non-visible” types: “Visible” types:

Material modularity (Fairphone 1) DIY repair modularity (Fairphone 2, Shift 6m)
Internal modularity for serviceability (iPhone) Upgrade modularity (Fairphone 2)

Repair modularity on board level (n.a.) Mix & match modularity (Phonebloks)
Platform modularity (RePhone) Add-on modularity (Moto Mods)

Repurposing and system modularity (SHIFTmu
bundle)

Challenges of modularity
= Modular smartphones have overhead of environmental impact compared to conventional
smartphones (e.g. due to use of gold for connectors and additional PCB)

= Module upgrades can lead to higher carbon footprint (due to premature exchange/upgrade of
modules)

Opportunities of modularity
= Overhead of carbon footprint pays off when modular smartphones are repaired and used longer

= Business models are required to exploit potentials of modularity
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Part Il (Afternoon): Working on specific problems in small groups
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Use Scenarios — For which user do we design a modular smartphone? (I/ll)

UNSERE AUFGABENSTELLUNG

OUR CHALLENGE
RE-DESIGNT EIN SMARTPHONE FUR DAS NUTZUNGSSZENARIO VON ZOE

RE-DESIGN A SMARTPHONE FOR THE USE SCENARIO OF TINA

Fir Zoe ist ein Smartphone ihre Allzweckwaffe, um

For Tina, a sariphone is a functioning commodity (0
o
[ jederzeit schicke Fotos und Kurz-Videos auf Instagram zu write messages, make calls or quickly find her way.
1
osten. ; ; .
Jom 05 P - Tina would like Lo have a refurbished smartphone and
' . . ing, 35
/oe wurde gerne ihr Smartphone ohne Aufwand sarrv.sut basie repaits farself
= : = ry p :
5 wechseln, sobald ein neues auf den Markt kommt. "%
= . . . . . — Therefore, she needs access to 2nd hand and repairable
‘?em;fedag Dadurch wurde ihr high-end Smarthone eine weitere Refurbished
u . rani . y
‘ } Diviressl smartphones that she can use until the end of life.
Nutzung als refurbished Gerat durchlaufen. )
©
Nutzung: . . . . “ Nutzung
max. 18 Monate Tipp: Design Direction ,Recovery :

moglichst lang

Hint: Design Direction "Extended Use" and "Long Use’

INAS Workshop 2.1 INAS Workshop 2.1

) . Centre for INSTITUTE FoR
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Use Scenarios — For which user do we design a modular smartphone? (ll/ll)

UNSERE AUFGABENSTELLUNG UNSERE AUFGABENSTELLUNG
RE-DESIGNT EIN SMARTPHONE FUR DAS NUTZUNGSSZENARIO VON RE-DESIGNT EIN SMARTPHONE FUR DAS NUTZUNGSSZENARIO DER

BANKING.COM PARCEL LTD.

Fiir die 500 AuBendienst-Mitarbeiter von Banking.com ist ein e _ . :

. Fiir die Zusteller von Parcel Ltd. ist ein robustes Smartphone
Smartphone das Kommunikationstool schlecht hin, um jederzeit und . . _ v
ihre Auslesetechnik, um jederzeit Pakete zu scannen und

uberall erreichbar zu sein, sowie Kundendaten vertrauenswurdig zu

besfharidein Versand-Daten einzugeben und abzurufen
Michaela, 42 ARy
: P ; i . a. w ¢
e Banking.com wurde gerne ihre Smartphones mit einem @Iil@ Parcel Ltd. wirde ikt ihre Smartphones reqel d@lg mit der
% 2 ; : ¢ @ : S
EV Hochsicherheits-Banking-Modul bei Bedarf reparieren und upgraden T, neuesten Auslesetechnik und Software upgraden zu [assen,
Sicherheits- lassen, um hohe Verfugbarkeiten und Kostenersparnisse zu erreichen. um Prozesse zu optimieren.
modul
: Dadurch wirden ihre Hochsicherheits-Banking-Module eine maéglichst Dadurch wirden ihre upgegradeten Smartphones eine
i lange Erstnutzung durchlaufen. Q verldngerte Erstnutzung durchlaufen.
Nutzun
T'ipp: Design Direction ,Extended Use” maoglichst lange TR T e !
HPLEEl O eatenced S e raues Tipp: Design Direction ,Extended Use
INAS Workshop 2.1 INAS Workshop 2.1
R . Centre for |
Innovationsverbund Nachhaltige Smartphones 2.0 Sustainabilty IQD Qj}égﬁﬁgm 12
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Group A

Clara Amend
Erik Poppe

Michael zum Hofe
Samuel Waldeck

Steffen Wasmus
Theresa Gruber
Tobias Kronawitter

Es

hier starten

INaS Workshop 30.01.2020

1. Bitte tragen Sie Ihre Teammitglieder/
Unternehmen entlang der
Wertschopfungskette ein und erlautern
| Sie welchen Kontaktpunkt Sie jeweils mit
ZOE  haben. Please fill in your

| team membe; Ompal the
ch each sribe your
touch point with i -

| 2 Was missen wir fir_ 2OES

| Nutzungsszenario in jedem

‘ Wertschopfungsschritt andern, um das
Bediirfnis zu erfullen? Which criteria

‘ must be fulfilled at each value chain step
in order to meet _20€&°S  use

‘ scenario?

‘ 3. Welche technischen und

[ okonomischen Anforderungen milssen
fur eine Weiternutzung bzw. nachste

‘ Nutzung erfullt werden? Which technical
and economic demands must be

‘ fullfilled in order to enable a continued or

‘ next use?

starthere  ZOES Smartphone Weiternutzung/ MY HARD TE STRARE'
nachste Nutzung
next life cycle
WSANHED - CEHEINSAHE
| e -

SMARTPHONE
BIOGRAPHIE

/B,\ﬂ'q

—~
/ ©

\Ca
e
etk O |

—t

Lecker

Wy e
lware - Ohdn'r
Acchitekdar
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Welche Module des Smartphones sind kritisn*
Which modules of a smartphone a “Ehn“

g Man

‘Ur die gegebenen Nutzungsszenarien? Welche Komponenten enthalten sie?
scenarios? What com e 7

Komponente 2

Modul Komponente
e = SPeIeER
a RImeoten /“ffu A T fk?l(,o?
[ PLis
L LY kbReRL ] L

ey
Bauteile -
Obeo

Pace.
g jen Sie die 2-3 kritischsten Module und erklaren Sie, welche
forderungen fiir deren Zusammenspiel iberwunden /t
werden mussen, Sketch the 2-3 most critical modules and clarify (
[ Materiat modularity which challenges must be overcome for their interaction
% [ Internal modularity for serviceability wl‘

[ Repair modularity on board level M“EM (M

‘ [0 Piatform modutarity

Weiche technischen Modularitatstypen passen zu unseren
Nutzungsszenarien? Which types of technical modularity fit our
scenarios?

X Oivepax modularity &) umen- o KoNwEKTOREN 16
X Ungrade modutarity SYSTEH !’ ‘l —bé
‘ [0 Max and mateh modularity
[ Add-0n modularity CiFP W PC ]5 L
[ Repurposing and system modularity (CCP ader |
CGymas.

Welche Partner/ Expertisen brauchen wir, um die Systemintegration
von Modulen sicherzustellen? Which partners/ expertises need 1o

beinvolved in order to ensure the integration of modules in a AUKO
?
syster PCB
= RE
5 w2 UAMERA~  jARDWARE QUSTER
R ENTWICIL" EXPERTEN EVeINEER DES| T —
) STL D 06 ehER EULE
1 7:5"350 ELETRG-  warummn DIENTLES-
Wi cubniuer Ber e TR
. M OB TAOSCE | ot e Rl
T —— F— n

llflsplralionshagel Was muss erfulit werden, damit die Module in
einem System zusammenspielen? What must be fulfilled so that
the modules work together in a system?

[fnspiralion sfrage] Was muss erfilllt werden, damit die Module
tber die Nutzungsphasen hinweg zusammenspielen? What must
be fulfilled so that the modules work together beyond the given
use scenarnos? :

SOFTWARE-
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Group A
Self-tests for every critical module (not only battery) before

Key-insights

Modularity approach

- Upgrading modules instead of entire devices

- Self-test for choosing the right module upgrades

- Incentive systems (e.g. take-back, deposit, events)
- Common standards, e.g. connectors

N\

———> Fiig ZOE Muss ALLES FuNk™NieReN |

WISSEN WAS
GENAU KARUT
r!

s
Opportunities 3 GR“PE ~ Wo FANGT it
- Reducing product variety (smartphone base + modules) ; f’EIVATKu@E | A DER NUZER AN?
- Razor and blade model | + () | )i%/v
Challenges b Y. ,
- Software and firmware compatibility \‘*“*ﬂ) |  GEMENSAM " | ANéAz
- Emotional durability or design upgrades | CoFriARE , ; ,’ ?%(Af" 4,
Next steps kT NTWICKELN | Q’QR‘{\

- Defining critical modules for upgrades
- ldentifying existing interface standards

) . Centre for INSTITUTE FOR
Innovationsverbund Nachhaltige Smartphones 2.0 Sustainability INTEGRATED 14
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Ferdinand Revellio
Benjamin Butz
Cathrin Tanner
Frank Ropke

Group B

Miquel Ballester
Robert Kuchler

Jana Ruckschloss
Marcel den Hollander

e —

hier starten
start here

‘ ﬁﬂ "S TANA'S smartphone :‘:;

SLPER Pawel
A o -PHong
AShP N
Yoor walsrk

SMARTPHONE
BIOGRAPHIE

INaS Workshop 30.01.2020

Re

Co T ey UPPO

-NS -2 7, /e

1. Bitte tragen Sie lhre Teammitglieder/
Unternehmen entlang der
Wertschopfungskette ein und erlautemn
Sie welchen Kontaktpunkt Sie jeweils mit

Ll haben. Please fill in your
team members/ companies along the
value chain and each describe your
touch point with “Y_14

2. Was miissen wir fur _TINAS
Nutzungsszenario in jedem
Wertschopfungsschritt andern, um das
Bedurfnis zu erflllen? Which criteria
must be fulfilled at each value chain step
in order to meet TINA'S _ use
scenario?

3. Welche technischen und
okonomischen Anforderungen mussen
fir eine Weiternutzung bzw. nachste
Nutzung erfiillt werden? Which technical
and economic demands must be
fullfilled in order to enable a continued or
next use?

Innovationsverbund Nachhaltige Smartphones 2.0
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INa$ Workshop 30.01.2020

We!che Module des Smartphonessind kritisch/ esSeatiell fiir die ger < ‘ungsszenarien;
\Q/ﬂghrmodq!\e\sof a smartphdne arﬁ};;..kolald sentiy| for the given <% S2 Wh‘at compgs

P

(Quac.cortrf

TS ?
L] Material modularityss
[ Internal modularity for serviceat
4 B Repair modutanity on board level
[0 Platform modularity
TRDIY repair modularity
[ Upgrade modutarity
2] Mix and mateh modularity.
[2 Add-on modutarity
[ Repurposing and system modularity

werden
which challenges must be overcome for

Welche Partner/ Expertisen brauchen wir, um die Systemintegration
von Modulen sicherzustellen? Which partners/ expertises need to
be involved in order to ensure the integration of modules in a
system? — i
2 " bor a8 wat as
= ) S e V74
N - o
N g

[Inspirationsfrage] Was muss erfillt werden, damit die Module in
einem System zusammenspielen? What must be fulfilled so that
the modules work together in a system?

?/ couec o =
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en Sie mit diesen Ideen Geld verdienen? How can you earn money with these ideas?
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use scenarios?
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[Inspirationsfrage] Was muss erfullt werden, damit die Module
Uber die Nutzungsphasen hinweg zusammenspielen? What must
be fulfilied so that the modules work together beyond the given

Cale ﬁ? n;wﬂerr/ awk-(:".‘; { xrd kool lef

Sie die 2-3 kritischsten Module und erklaren Sie, s
rderungen fUr deren Zusammenspiel iberwunden
missen. Sketch the 2-3 most critical modules and clarify

their interaction
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Longlasting open-source chipsets from and for the European market for internal modularity

Key-insights

Modularity approach

= DIY and 2nd level repairs (depending on defects)

= Chipset is the critical module (bottle-neck)

= Overcoming intellectual property issues through open-source

= Utilizing chipsets from other (long-lasting) products, e.g. laptop

/?\UP PE B/ GOAL = E)(PAMD
Pgl\_/_ATE COSTUME R 3 L“:E]" ‘-f}

Opportunities
» |ntegration of hardware and software (aka Apple approach)
= Open-source chipset development enables longevity

Challenges I f
= Find allies for developing alternative European chipset .,Jél
Next steps PKOD CTionN

- Acquire EU Horizon 2020 funding for chipset development

- Define reuse-scenarios for prolonged use of device/modules in
new context

) . Centre for INSTITUTE FOR
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Welche Module des Smartphones sind kritisch/

iell fir die gegeb Nut \arien? Welche Komponenten enthalten sie?
— Scew—— —— s —— = = Which modules of a smartphone are critical/ essential for the given use scenarios? What components do they contain?
" [T komponente
" hier starten INa - Modu <<= Komponente | (g f[,wj'. Kawer
start here  BANKINGS, rmmmLSiteroutzun f fnects
‘ MK'NG— COM S marteh PR Ll "S& [ modu L Sean
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- SMARTPHONE
BIOGRAPHIE

|
|

INaS Workshop 30.01.2020

1. Bitte tragen Sie Ihre Teammitglieder/
Unternehmen entlang der

-, {33 Upgrade modularity
Wertschopfungskette ein und erlautern [ Mix and match modularity
Sie welchen Kontaktpunkt Sie jeweils mit

BANKING . comaben. Please fill in your [ Add-on modularity

team members/ companies along the
value chain and each describe your
touch point with

2. Was miissen wir fur EANKING. coMS
Nutzungsszenario in jedem
Wertschopfungsschritt andemn, um das
Bedurfnis zu erfullen? Which criteria
must be fulfilled at each value chain step
in order to meet Se
scenario?

3. Welche technischen und
okonomischen Anforderungen miissen
fiir eine Weiternutzung bzw. ndchste
Nutzung erflllt werden? Which technical
and economic demands must be
fullfilled in order to enable = =

next use? Cov’

st&"”"

oS
(i 'g‘/’\‘w

3 O als
=
VERTRIEB
DISTRIBUTION

( devices

fristbd!
e
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|

1 Module und erkiaren Sie, welche
0 isammenspiel tiberwunden
(Spuiths {ock) mostcritical modules and clarify

grcome for their interaction

Welche technischen Modularitatstypen passen zu unseren
Nutzungsszenarien? Which types of technical modularity fit our use
scenarios?
[ Material modulanity
/s E [0 intemal modularity for serviceabiity
{3 Repalr modularity on board level
Platform moduarity
) DAY repair modulanity,

] Repurposing and system modularity

Welche Partner/ Expertisen brauchen wir, um die Systemintegration |
von Medulen sicherzustellen? Which partners/ expertises need to

be involved in order to ensure the integration of modules ina

system?

=

[Inspirationsfrage] Was muss erfiillt werden, damit die Module in
einem System zusammenspielen? What must be fulfilled so that
the modules work together in a system?

(Inspirationsfrage] Was muss erfilllt werden, damit die Module
ber die Nutzungsphasen hinweg zusammenspielen? What must
be fulfilled so that the modules work together beyond the given
use scenarios?

\
|3 ‘

‘ ‘Wbiegt‘gr]qgn Sie mit diesen Ideen Geld verdienen? How can you earn money with these ideas?
Dbt o |
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Extending use-time through repurpusing existing interfaces for add-on modularity

Key-insights

Modularity approach

Security upgrades, e.g. camera that allows for face recognition
Additional hardware slots for later hardware upgrades
Integrated case to protect device and restrict accessibility
Fully integrated and certified data deletion option

Opportunities

- Utilize standard smartphones (new or used), e.g. sd-card slots
- Provide the software solution for add-ons

Challenges

- Limited security through DIY modularity

- DIY modularity vs. protecting data

Next steps

- Verifying upgradeability through repurposing existing interfaces
- Check necessary security level for add-ons

Centre for
Innovationsverbund Nachhaltige Smartphones 2.0 m Sustainability
Management
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Welche Module des Smartphones sind kritisch/ essentiell fir die gegebenen Nutzungsszenarien? Welche Komponent

Which modules of a smartphone are critical/ essential for the given use scenaric

en enthalten sie?

arios? What components do they cont

INPUT Vo odul = Komporente Refurbished Ploe
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5
" Modul
hier starten MY 3o Perroriiance INa[S & Komponente Hard vare Case ~ Scas~er / Lore eialat
D S start here  “PARCEL tsSmartphone Weiternutzung/ VSE€R. (3D -Dmch 7)< Alko
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Recontextualization of used devices in B2B applications through add-on modularity

Key-insights {} 6 KUPPE D

Modularity approach | UNTERNEHMEN

- Repurposing existing smartphones in new B2B context '

- Developing an add-on case with additional functionality (scanner) PARCE l'TD
- Revenue model based on a subscription fee

- Adaptable software solution for repurposing

& .EXEI MAcH

5 - Alr-f‘ApD -oN | NE“

VORHANDENES

App -ON Il ' zusnnueusnﬂ. I% N“TZEN

2.b. CAS E
HGWwe RE-ﬂ] VERSANDT™
ADA

‘ I d
a
( o 88N
WIE DuRen

Opportunities

- Reuse existing hardware and thus limit environmental impact
- Cost savings

Challenges

- Utilizing existing interfaces and connectors (adapters)

- Coping with variety of device types

Next steps ()FrNARE BESC“AFF\]N()
-> Verify connectivity and compatibility UMSERZEN { 157 x:&n OER KRMSCHE
- Find partners e o G“zm
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Key insights L] MODULE EINZEN == 699

g BETRACHTEN ? GUIDEUNES NAQ““Am()KET

» Modular product design does not automatically contribute to sustainability ;_" i L::T:j / \
= There is not a single approach to modular design \ ;/ AB\IAN(IKIKE'TE ﬂ mu
» Product design should match business model and service interventions ) le { REDUZIEREN .
= Strong INaS community through value-chain approach GE“]’Q | \ ) g dirwiGen oty
- | | WETER? | Mo Vot e
Participant perspective . M ProjExT * & g PiMeNso OUTPUT?
. . /v y / £ g
= Openness of actors to share insights and collaborate I IRCUIAR €,Gm E;:;S -
= Strong interest and prior sustainability knowledge available | Auch Recnie!

AN\ _
Outlook to the future @—t 9 ({2 Ioess .

= New standards are needed for the circular economy (repairabilty etc.) f

= Demand for policy consultation. Reference to “Runder Tisch Reparatur e.V.” : ‘@" m&} — W &

|
. =%
= Empowering open-source movement through collaboration of pioneers TOOLKT /, MESSEMGER: GRURPE e WORKSHOP I é %
= Participate in the Circular Economy Initiative Deutschland @ acatech e.V. Q Mopummw'
GEMBENSAM o
“How do we move to implementation?” ! WISSENC /meu :
= |NaS participants continue working in small groups i 93}:‘:Mm! Wi,

= Incumbents as participants? Or coalition of the willing/pioneers? e

| RECGRDING
Ggaﬁ(g!agmxswsk beﬁ
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https://www.circular-economy-initiative.de/arbeitsgruppen-1

B

See you on 2" October 2020 in Karlsruhe @AfB Group
INalg)
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Bleiben Sie mit uns in Kontakt! s

S e A'l; ‘;ﬁ
Prof. Dr. Stefan Schaltegger Prof. Dr. Erik G. Hansen Ferdinand Revellio, M.Sc. Clara Amend, M.Sc.
Leiter des CSM an der Leiter des IQD an der Projektmanager INaS
Leuphana Universitat Luneburg Johannes Kepler Universitat Linz Wissenschaftlicher Mitarbeiter am CSM Wissenschaftliche Mitarbeiterin
Doktorand an der JKU Linz am CSM
stefan.schaltegger@leuphana.de erik.nansen@jku.at
ferdinand.revellio@uni.leuphana.de clara.amend@uni.leuphana.de

Fon +49 4131 677-2167
lhr Ansprechpartner am CSM

Das Centre for Sustainability Management (CSM) der Leuphana Universitat Lineburg unter Leitung von Prof. Dr. Stefan Schaltegger ist ein international
fihrendes Kompetenzzentrum zu Forschung, Lehre, wissenschaftlicher Weiterbildung und Transfer in den Bereichen unternehmerisches Nachhaltigkeits-
management, Corporate Social Responsibility (CSR) und Sustainable Entrepreneurship.

Das Institute for Integrated Quality Design (IQD) der Johannes Kepler Universitat Linz unter Leitung von Prof. Dr. Erik Hansen ist ein interdisziplinares
Forschungs- und Lehrinstitut mit Fokus auf die Schnittstelle Qualitat, Innovation und Zirkularwirtschaft. Erik Hansen ist wissenschaftlicher Leiter der
Arbeitsgruppe ,Zirkulare Geschaftsmodelle der Circular Economy Initiative der acatech (Deutsche Akademie der Technikwissenschaften).

Das Verbundforschungsprojekt MoDeSt wird gemeinsam mit dem Fraunhofer IZM, der TU Berlin, der SHIFT GmbH und der AfB gGmbH, sowie der JKU Linz
als assoziierter Partner durchgefihrt. Es wird vom BMBF im Rahmen von ReziProk (Ressourceneffiziente Kreislaufwirtschaft — Innovative Produktkreislaufe)

gefordert (Forderkennzeichen 033R231D).
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