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FRAMEWORK: DESIGN FOR SUSTAINABILITY

beinhaltet Eco-Design, Sustainable Design:
Circular Design, g sustainable (production and

Humanitarian DESigI‘l,.;-":‘ .' —'._’. Consumption) Systems

Base of the Pyramid_ = - -~

(BOP) Desgr}l,ﬁw.; P | ( Social and EcoDesign,
B e Humanitarian Circular

ST 2l | | Design Design

e.g. BOP Design for
Projects Recycling etc.



Ei WARUI\/I ECODESIGN?

= PUSH FpuLL ~ BENEFITS
v" Verordnungen und '\/ Kunden {\/ Strategisch v
E Richtlinien, z.B. ‘“ v' Nachfrage und Bindung l v" Innovationsfuihrer
v Lieferkettengesetz | v B2B und B2C { v Engagiertere
v’ Single Use Plastics v' Offentliche Beschaffung Mitarbeiter:innen
Directive 'v' Offentlichkeit v' Risiken minimieren
v WEEE /RoHS /REACH v Medien | v Kosten senken A
v’ Ecodesign Directive v NGOs und Watchdog v Individuell if:;
v' Packaging/ Battery Organisationen il Reputation und §
Directive v Finanzinvestoren gutes Gewissen %
4 ‘\/ Zertfizierungen und v Ansehen und Image der v’ Vereinbarkeit mit 2
Standards Marke privaten Werte 8
e ol s - 3
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WARUM FOKUS AUF (PRODUKT) DESIGN ?

0, _ Festlegung der
Ca. 89 % der Produkt | ~ Erotuie il
auswirkungen werden in
Produktdesign- und - Anderungskosten

entwicklung festgelegt.

Nutzung und End-of-Life sind
schwieriger zu beeinflussen.
Es gibt Re-Bound Effekte und

Maoglichkeit der
Trade-Offs. Kostenreduktion

Deshalb ist auch Produkt-
Service System Design wichtig.
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DESIGN ...

Vom Verursacher des Uberkonsumes ...

zum Befahiger eines nachhaltigen Lebensstils!

Vollstéindig biologisch abbaubarer
Coffee-to-Go-Becher aus gebrauchtem
Kaffeesatz.

Design: Agatha Sowinski, David
Minatti-Krauhs, FH JOANNEUM




SUSTAINABILITY -

DESIGN
MATRIX

Nachhaltigkeits-
Design Strategien im
Produktlebensweg

econcept 2019

Life Cycle Stage

e MLl °°’"p°"""t3| Distribution End of life

Design principle Material selection & sourcing & products

put or emission of Avoid use or emissions of hazar, £ i ' "
Prevention of Select materials that have |a hazardougguhstances jn, se pagkaging that does  substances during use (e ! etreatmentw/qre ease o
hazardous substances use and emissions of haza 5 productio llg e tSvtthardous substances of very high ¢ P;;Zg[:?;:sss;?;;iﬁg.
[includes toxicity) substances (e.qg. avoid BFRSS product ( T ahces Pr emissions ‘acmdrd]mg to REACH mw
— iquids

Minimize material use including
indirect materials used.
Effective use of Avoid use of critical raw ma
sustainable materials  (e.0. Neodym magnet]
Prefer renewable materials prodite
by sustainable methods..

_ B e thods Minimize primary and
and deucers with most S‘ECDF\?S‘W phac‘kagmg‘ A S g, ouality recycLir;g, EVfDi'i
- 2:00g the who RS use of consu down-cycling R.g.: separability o
material-ef N
i 'Resource efficiency. "W o R
X Design packaging to avoid -.4-.-" materp yclability of materials.
transport damage

@aste in production

Select materials with lowest energ Minimize weight and
consumption including grey g
Renewable & efficient  (e.g. avoid Aluminum].
energy use Prefer materials that are pr@
using energy from renewable

sources.

elect production methods

volume of product. Minimize energy consu, -
and produgess with highest X LI use (e.g. by optimum pljwer Enable ener
energy EffErﬂ e r CE Ie;[fljﬁ!gn C nagement and E\i[ﬂ ati recycling (e.g
p | and by energy consu . ‘
- A

refer energy from renev dis
Select green

{ficient re-use &
duce effort for

Prefer renewable ene

Design for longevity (e.g. allow, and 3rd life options for
exchange of battery) .
Waents and materials.

Improved Usefulness -

Select materials with adequatg
durability for the planned i
the product.

Product lifetime
optimization

Select materials that can either be
safely returned to nature or to
technical cycles (e.g. avoid

Recovery & recycling Iaminatgd paper and metal
composites).

Allow for input of

o SO CLIO: Design for high quality recycling: e.g. low

Uesign packaging that can

. be safely returned to
Avoid limiting recyclability nature or to technical

e af materials, easy collection,
th h h chnical cycles % disassembVgparation (respect WEEE
caaCirctlare e
e.g. plasti t a F/C e@@‘ﬂ@ S )
paper) u correct disposal.
Recycle prouae

Select consumables that calg
be safely returned to nat

Prefer recycled materials (e.g.
recycled fibers in packaging).

Select conflict free materials [g
minerals).
Select materials from certi
audited [e.g. SAB00O) suppliers:

Responsibility in
production, use & end-
of-life (social aspects)

gptions so that they are
ople, e.g. in developing

Minimize negative, incre®e Wsiti@
Guarantee @ ¥ 13 h I h TER TS not harmful to
conditions. \1 ea t I It meatiu nffe .

packaging clearly.

Eco-Design

sustainability
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EFFIZIENZ KONSISTENZ SUFFIZIENZ

Energie-, Ressourcen-, Verdaulichkeit fir Weniger ist mehr,
Flacheneffizienz natlirliche Systeme Lebensstilanderungen

!!lll @
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ECO-DESIGN STRATEGIEN

z.B. LIDS WHEEL

Eco-Design Strategien

i m P I’Od u kt Le b en Szykl us Remanufacturing/refurbishing
Recycling of materials

un d P rOd u kt'SySte m . Safglr incineration

Product System Level

~

Optimisation of end-of-life system
Reuse of product

[=2)

. Optimisation of initial lifetime
Reliability and durability
Easier maintenance and repair
Modular product structure
Classic design

* Strong product-user relation

Brezet and van Hemel 1995

5. Reduction of impact during use

* Lower energy consumption

+ Cleaner energy source

* Fewer consumables needed

¢ Cleaner consumables

* No waste of energy/consumables

;Re}Thi»hik» s

Product Component Level

. Selection of low-impact materials
Cleaner materials
Renewable materials
Lower energy content materials
Recycled materials
Recyclable materials

. Reduction of materials usage
* Reduction in weight
Reduction in (transport) volume

. Optimisation of production techniques
« Alternative production techniques
* Fewer production steps

Product Structure level

4. Optimisation of distribution system
* Less/ cleaner/ reusable packaging
« Energy-efficient transport mode

* Energy-efficient logistics

* Lower/cleaner energy consumption

¢ Less production waste

* Fewer/cleaner production
consumables

. priorities for the new product

existing product

Eco-Design Impulse Talk Sustainability Circle
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PRAXISBEISPIEL KAFFEEMASCHINE

Eigentlich méchte niemand
eine Kaffeemaschine haben.

Die meisten Nutzer:innen
mochten wohlschmeckenden
Kaffee trinken.

Re-Think: Nutzen statt
Produkt verkaufen!

Eco-Design Impulse Talk Sustainability Circle




RE-THINK KAFFEEMASCHINE

z.B. effizienteste, langlebigste
Zubereitungsart wahlen.

\ M 2
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RE-THINK KAFFEEMASCHINE

z.B. Multifunktionalitat

Kaffeemaschine und
Wecker kombiniert

Barisieur Kaffee- und Teebriihwecker von Joy Resolve

Eco-Design Impulse Talk Sustainability Circle



LIFE CYCLE DESIGN

SchlieRen von
Kreislaufen in
technischen und/oder
natlrlichen Systemen.

End of first use

_ﬁ'

Q‘rﬂ%ﬂhﬁ—

Material Material Waste
Wertschopfungs- Extraction Processing m""h'd"""" T Management
|
Ketten werden zu Recycle Re-Manufacture Re-Use J
Wertschopfungs- © & L
Kreislaufen.
Quelle: Office for Technology Assessment, USA, early 1990ies
Eco-Design Impulse Talk Sustainability Circle @f"‘“"f"w‘(”'



PRAXISBEISPIEL KAFFEEMASCHINE

Lebensweg einer
Kaffeemaschine

Eco-Design Impulse Talk Sustainability Circle



PRAXISBEISPIEL KAFFEEMASCHINE

Produkt zerlegen und Produktdaten
analysieren

http://home.howstuffworks.com/coffee-maker.htm

Eco-Design Impulse Talk Sustainability Circle




PRAXISBEISPIEL KAFFEEMASCHINE

Vereinfachtes P
Lebensweg-Diagramm
einer Kaffeemaschine.

Polystyrene Aluminium

Transport and

Injection : Pressing and
: ) Extrusion g
processing

Filterproduction moulding forming

Forming

Scope festlegen:
inklusive Kaffebohnen,

WaSSEI’, Pap|erf||ter, Assembly and

transport

Strom?

Packaging

Electricity

http://www.pre.nl/download/EI99 Disposal of coffee Disposal of machine
Manual.pdf B and filters and packaging

Eco-Design Impulse Talk Sustainability Circle



PRAXISBEISPIEL KAFFEEMASCHINE

Ve re|nfachtes Paper Polystyrene Aluminium Steel Glass
. Coffee bean 23 ke e Sl ol el

Lebensweg-Diagramm

einer Kaffeemaschine.

Transport and

Injection : Pressing and
: Extrusion
processing

Filterproduction moulding forming

Forming

Scope festlegen:
Hier: Kaffebohnen

Wasser und Verpackung Assembly and

transport

werden nicht
bertcksichtigt.

Packaging

Electricity
375 kWh

http://www.pre.nl/download/EI99_ Coffee and filters Coffee machine and
Manual.pdf packaging

Eco-Design Impulse Talk Sustainability Circle



PRAXISBEISPIEL KAFFEEMASCHINE

Impact Assessment

Production (Materials, treatments, transport and extra energy)

KaffeemaSChlne mlt ECO_ material or process amount indicator result
Indicator 99 polystyrene 1 kg 360 360

injection moulding PS 1 kg 21

Use (Transport, energy and possible auxiliary materials)
process amount indicator result
electricity 27¢ kWh 27 13.875

Dis posal (Disposal processes for each material type) =
material and type of processing amount indicator result
municipal waste, PS 1 kg 2 2 14:576
municipal waste, ferrous 0,4 kg -5,9 -2,4
household waste, glass 0,4 kg -6,9 -2,8

municipal waste, paper 7.3 kg 0,71 5,2

Total [mPt] 2
http://www.pre.nl/downl

Total [mPt] (all phases) oad/EI99_Manual.pdf

Eco-Design Impulse Talk Sustainability Circle



PRAXISBEISPIEL KAFFEEMASCHINE

Resultat
screening LCA:

Wo sind die
grofliten
Verbesserungs-

Aluminium

Polystyrene

3. Processing

potenziale?

Distribution

. | Electricity

http://www.pre.nl/downl - |
0ad/EI99_Manual.pdf Isposa

Eco-Design Impulse Talk Sustainability Circle



FOKUS 1: ENERGIEEFFIZENZ

z.B. Strom sparen

durch lIsolierkanne .
und energieeffizente o
Technik, Nutzung 3
erneurbarer Energien. ﬁ ]
y

Zo
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NUTZERVERHALTEN BEEINFLUSSEN

z.B. Eco-Funktionen, Wasserdosierhilfe etc.

Impulse Talk Sustainability Circle



FOKUS 1: ENERGIEEFFIZENZ

Oder radikaler:
Cold Drip Coffee

Eco-Design Impulse Talk Sustainability Circle



FOKUS 2: VERBRAUCHSMATERIALIEN

z.B. Permanentfilter statt Papierfilter.

Eco-Design Impulse Talk Sustainability Circle




FOKUS 2: VERBRAUCHSMATERIALIEN

z.B. Fair Trade Bio Kaffee Abo

Eco-Design Impulse Talk Sustainability Circle



FOKUS 3: GEHAUSEMATERIAL PS

z.B. Einsatz von Rezyklaten
wie Recopol: ABS Rezyklat.
Hat 50% geringere Emissionen
und 80% geringeren Energie-
verbrauch als virgin ABS.

Eco-Design Impulse Talk Sustainability Circle



FOKUS 4: KREISLAUFWIRTSCHAFT

z.B. Reuse
und
Reparier-
barkeit

Eco-Design Impulse Talk Sustainability Circle



FOKUS 4: KREISLAUFWIRTSCHAFT

MR RS T . 20T TN
—

Q) bio-bean

z.B.
Re-/Upcycling

Eco-Design Impulse Talk Sustainability Circle



FOKUS 4: KREISLAU FWIRTSCHAFT

Reducing Single-use Packaging | Nestlé R

z.B.
Von Einweg zu
Mehrweg

Eco-Design Impulse Talk Sustainability Circle



FOKUS 5: NEUE GESCHAFTSMODELLE

z.B.
Kaffeemaschine
-as-a-Service

 Caffé Espresso  Latte macchiato i

Kaffee-
lieferservice

Eco-Design Impulse Talk Sustainability Circle



Circular Navigator & Circular Economy Patterncards

Der Circular Navigator wurde gemeinsam mit der Universitat
St. Gallen entwickelt, um einen systematischen Ansatz fir
die Entwicklung von Geschiftsmodellen und Okosystemen
fur die Kreislaufwirtschaft zu bieten.

Die Circular Economy Patterncards basieren auf der Analyse
von mehr als 250 erfolgreichen Geschaftsmodellen im CE-
und Nachhaltigkeitsbereich und unterstitzen die
Entwicklung attraktiver und nachhaltiger Geschaftsmodelle
far CE.

Weitere Informationen finden Sie unter https://bmilab.com/topics/circular-economy
oder werfen Sie einen Blick in unseren HBR article.

Eco-Design Impulse Talk Sustainability Circle (p } iﬁiﬁginabi“tv


https://bmilab.com/topics/circular-economy
https://hbr.org/2021/01/a-step-toward-making-your-company-more-sustainable

Vier Saulen fur die Gestaltung eines Kreislauf-Okosystems
- die 40 Muster der Kreislaufwirtschaft

& ©

’ -~

CLOSE THE LOOP

Product-Reuse
Part-Reuse
Recycling
Circular Design
Biodegradability
Waste as Input

Reverse Logistics

IMPROVE THE LOOP

Increased Longevity
Maintenance & Repair
Smart Assets
Eco-Efficiency
De-Materialisation

Eco-Materials &
Sustainable Sourcing

Increased Fi ionali

MONETISE THE LOOP

Pay-per-Use
Rent Instead of Buy

Performance-Based
Contracting

Subscription
Fractionalised Ownership

Dynamic Pricing

Localisation
Produce-to-Demand
Detox

Energy Recovery
Renewable Energy

Virtualisation

Y

Sharing
Crowd- and Public Funding
Incentivised Take-Back

Licensing & White Labeling

* W %
t©t
EXCITE THE LOOP

Solution Provider
Mass Customisation
Circu-Luxury
Experience Selling
Marketplace
Prosumer

Eco Lock-in

Signalling and
Transparency

Sharing
Eco Robin Hood

’\' " Biodegradability .

Close the Loop

Biodegradability descrbes the affort 1o st the
resource compostion of products towards deg
radation o, even battar, composting in rature.
On the one hand, this requires a product design
thet focuses on bicdegradabile, safo and bealthy
materiais; on the othar hand, it must bo emsured
that these biclogicel resources can safely returm
10 the biosphere and thus become veluadle bio-
chemical starting nutrients for a new Cycle

3Mlelab 50
Rent Instead of Buy 2

Tha customer doss not buy & produst but in
wtoad rants 1 for the intanded time of usage.
This lowers the capital typically needed to
9in access to the procuct. The company bas-
‘afits from higher profits om each product as
they get paid for the duration of the reetal pe-
riod. Beth partios can baneft from higher
eMiciency in product utiiation, espocially for
short-torm rontals, as tme of pon-usage is
reduced. Kooping ownership of thair products
ollows companies to retain access, simplily
ing closing the loop.

3Mlalab o0

c De-Materialisation s

Improve the Loop

Da-matacialisation aims ta crast products that
require less or no material, reducing the resources
needed for production and logistics. This can be
achieved by inteligent product design that sllows
the removel of certain materials or perts from o
product while maintaining its functionality.

M lmlab ot
J Prosumer '

Excite the Loop

=
Usars aw of great imocetance 10 (co Jeraate in //O‘\“-
rovative, and especialy sustainable, products.
The prosumar pattern describes opportunities
that Motivate and empower CONSUMArs 10 be- m_:\' [
come producers, to integeate into the value cre- =
aten and preservation processes. ce 16 ensble m, —

thern 10 repai, Metain of execA0 foverss kogiv-
tics thomsohvos. This is particularty suitable for

onvironmantally awaro consumers who wsh to G?éﬁ(
conserve rescuices (ough ther commitment

SMlwlab 85

Eco-Design
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ZUSAMMENFASSUNG PRAXISBEISPIEL

Hebel fir PCR-Anteil in AuRenschalen N
nachha ItlgeS mit Oko-Optik \\\O ' Herstellung unter fairen
\.'— ' /

DeSign einer Modulare Bauweise fiir . T ( o / Arbeitsbedingungen
Kaffeemasch ine Recycling/Wiederverwendung C_,:}_ ==

—— Permanentfilter statt
Support fiir DIY Reparatur (Standard- . Einwegfilter

Werkzeug, Ersatzteile, Tutorials) e 50

b -
T \ Dosierhilfe fiir Kaffee und
et tharer Bauteilan e £ /,\ Wasser spart Verschwendung
~ N \, = !
L Isolierflasche, um Heizplatte zu sparen
Energieeffizientes Design = ——— ol (Kompatibel zu existierenden Flaschen)
mit smarter Abschaltung _ i

Produktion mit 100%

R T erneuerbarer Energie

\ Vor-Kompensation aller

Grafik: Moritz Gomm Anreize fir Return/Upgrade /j Life-Cycle-Emissionen

Verpackung as 100% ~———K
Recyclingpapier o W
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ECODESIGN PROZESS

Generischer Eco-
Design Prozess,

muss an das jeweilige
Unternehmen
angepasst werden.

Y
manufacture product

>
aunch onto market
re-manuf acturing / re cycling pre (}L ct
Y
- use product
ubsequent use / re-use end of 'lr:E. product life
Y

recycling and / or disposa

secondary materials

\J

Analyze Reference Situation &
Define Planning Tasks

( extent/ {ezuu_ements

‘—»@ Idea Generation and Selection l

(__specified task / goals

( 3 Elaborate on Promising Solutions I
: I

possible solutions

Test and Conclusively Assess
Elaborate Designs

final proposal / prototype

( 5 Implementation 6Market Launch

> ( products orithe market
Monitor Solutions after
Market Launch

‘o acceptable proposal

feedback

Eco-Design

Impulse Talk Sustainability Circle
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ECODESIGN TOOLS

Viele Methoden und = {“To cost sccounting

life cycle assessment [LCA) : | - L

Werkzeuge verfligbar: = — ) 9 FTWA R E
. B uaamlidanﬁbr; ed LCA -4Uusv.c!£r‘nn:nr"cn'.3 Quality ™

von komplexen LCA bis zu HoQ

einfachen Faustregeln, von T TD D LS e
demand (CED) ) L MIPS analysis | : - 3

okologischen bis zu

¥ total cost accounting ™

Complexity/Time requirements

sozialen und e (_sotegylist oA
6konomischen Aspekten. spiderweb diagrams . |

" LiDS-Wheel 3 ( Eco-compass ) (___benefit analysis
Pragmatische Auswahl der B e Y S
Werkzeuge empfohlen: In checidists T endesan ) echiues evuation mat

der Regel: (1) Analyse, (_Foste oy, Ll =
: N~ pidibs rules of thumb ) |

(2) Anleitung, : " ==
(3) abschlielRende Purpose of the Tools |

Analysis of environmental Setting priorities Support for idea Coordination with other
Bewe rtu ng . strengths and weaknesses Selecting most important generation, design criteria; Cost/Benefit
potential improvements and specifying drafts Assessment,

Profitability-Check

Eco-Design Impulse Talk Sustainability Circle Q



INTEGRATION IN DAS UNTERNEHMEN

1. Analysieren, wo man steht
(Unternehmen und Produkte)

2. Ziele definieren (KPls)

3. Ecodesign Team/ Champions
benennen, Tools auswahlen und Ecodesign
spezifizieren T

4. Pilotprojekte durchfiihren
5. Ergebnisse evaluieren

6. Vorgehensweise / Tools
systematisch und formell in die

Executive Management

RETAIL,
USERS,
END OF LIFE

Routinen integrieren, Training, - . . . . > -

interne/externe Kommunikation

Eco-Design Impulse Talk Sustainability Circle
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WEITER
LESEN

Mit Ecodesign zu einer
ressourcenschonenden
Wirtschaft

Maike Hora, Ursula Tischner,
Band 15 der Schriftenreihe der
Aktionslinie Hessen-Umwelttech,
Hessen Trade & Invest GmbH,

https://redaktion.hessen-

agentur.de/publication/2021/3319 eco
design 2021 final web.pdf

Hessisches Ministerium
fiir Wirtschaft, Energie, Verkehr und Landesentwicklung

www.hessen-umwelttech.de

Mit Ecodesign zu einer
ressourcenschonenden Wirtschaft

Umwelttech

Eco-Design Impulse Talk Sustainability Circle

Was ist Ecodesign

Tischner et al 2015, 2. Edition,
Download for free iBook Store /
UBA

https://www.umweltbundesamt.de/pu

blikationen/was-ist-ecodesign

ECODESIGN HANDBUCH

T —— il
“WAS

ey

\ Seerad %Lu 1l
IST:',-; ‘
oY A >

ECODESIGN?

INKLUSIVE TOOLBOX &

HERAUSGEGEBEN VOM
UMWELTBUNDESAMT

Autorinnen:
Ursula Tischner)
Heidrun Moser

Redaktion:
Lisa Kossolobow

Gestaltung:
. Agim Meta
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WEITER
LESEN

Weitere Informationen finden Sie

Harvard

Resiosse
unter:
https://bmilab.com/topics/circula e
r-economy

A Step Toward Making Your
Company More Sustainable

by Karolin Frankenberger, Fabian Takacs, and Richard Stechow

January 11, 2021

Whitepaper: Business Model
Innovation for the circular
economy:
https://resources.bmilab.com/ce-
whitepaper-download

White Paper

Business Model
Innovation for the
Circular Economy

Authors:

Fabian Takacs

Richard Stechow
Karolin Frankenberger
(2020)

Artikel: A Step Toward Making
Your Company More Sustainable:
https://hbr.org/2021/01/a-step-
toward-making-your-company-
more-sustainable

xedfstock/Getty Images

Summary. One model that holds great promise for sustainability is the circular
economy (CE) — instead of digging up materials, using them once, and then

throwing them away, companies in a CE recapture the enormous volume of

(0]
-
<t
—

2%
Oo
0
Ouwl

resources in their value chain in order to use... more

Eco-Design Impulse Talk Sustainability Circle <¢ ) sustainability
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https://bmilab.com/topics/circular-economy
https://resources.bmilab.com/ce-whitepaper-download
https://hbr.org/2021/01/a-step-toward-making-your-company-more-sustainable

THANK YOU !

u.tischner@econcept.org =
georg.ropp@bmilab.com &
S

=
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