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SUSTAINABILITY THE KEY DRIVER OF INNOVATION

Harvard Business Re"}&}éf@ 1. New sustainability-related compliance demands

become opportunities for innovation

Why Sustainability Is 2. Value chains need to be optimized for sustainability
Now the Key Driver of - : :

Tnnovation 3. Existing product/service offerings need to be
P redesigned; and new ones developed

M.R. Rangaswami

4. New business models need to be developed

5. Sustainability lens helps questioning dominant
business logic and develop radical new solutions

The Idea in Brief—the core idea

3 Why Sustainability Is Now the Key Driver of Innovation

Source: Nidomolu, R., Prahalad, C. K., & Rangaswami, M. R. (2009). Why Sustainability Is Now the Key Driver of Innovation. Harvard
Business Review, 87(9).

Reprint ROS0SE
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THE CIRCULAR ECONOMY OFFERS HUGE INNOVATION
OPPORTUNITITES TR

Products of Consumption
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INNOVATION OPPORTUNITIES IN THE CIRCULAR ECONOMY

Upstream Circularity Downstream Circularity

Building reverse cycles
New (service) business models

Circular product design

Cross-sector collaboration across the value ehain cycle
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CYCLING
SUBSTANCES OF CONCERN IN MATERIALS AS BARRIERS TO (RE)

=i BFR —abel

Bundesinstitut fir Rnsnkobewertung

beindensich er Lebensmittelverpackungen aus Recyclingmaterialien

mussen sicher sein
15/2010, 03.11.2010

Neuntes BfR-Forum Verbraucherschutz beschaftigt sich mit gesundheitiichen Risiken durch

Recycling-Verpackungen

)
i i
¢ §

A,

CORNFLAKES
Kellogg's Pétales de mais
Corn Flakes sucrés
(Carrefour)
Mindesthaltbarkeits-
datum 13/05/2016 21/02/2016
Verpackungsmaterjal** Recyclingfaser Recyclingfaser
IN DER VERPACKUNG
Gesittigte
Mineralsle 257 £
(MOSH) in mg/kg
Aromatische
Mineralsle 41 159
(MOAH) in mg/kg
IM LEBENSMITTEL
Gesittigte
Mineralsle
(MOSH) in mg/kg
06 16
Aromatische
Mineraléle
(MOAH) in mg/kg
nicht nachweisbar 04

Chabrior
Corn Flakes
(Intermarché)

07/05/2016

Recyclingfaser

128

09 15

**Annahme basierend auf den in derVerpackung gefunden Mengen an MOSH und MOAH (bei weniger als 175mg/kg MOSH wuf

oder nur 4uBerst geringem Nachweis vo,

n MOAH in der Verpackung wird angenommen, dass diese aus Frischfasern besteht).

Plastics

ce: Foodwatch eV, 2015
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Source: Turner, 2018
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“all the stages and processes
involved [at the recycling _
plant] are affected by worrying
levels of pollutants, especially
mercury vapors”

(Source: Zimmermann et al. 2014)
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CRADLE TO CRADLE BASED CIRCULAR ECONOMY

B Continuous cycling in biological and technical metabolisms is hampered as products,
components, and materials were not designed for a CE and contain substances of concern
(SoC; e.g. toxins)

B Cradle to Cradle (C2C) — focuses on material circularity and health:
0 Requirement to specify all material content above the 100-ppm threshold. It is 10 fold
stricter than REACH and includes wider range of SoC
0 969 certified products by 531 firms.

cradletocradle
products
innovation
institute

Product- C)

related criteria Vo Product
'y Heall Circularity

CRADLE TO CRADLE
CERTIFIED® VERSION4.0

Product Standard

A 4

Production- @

] B mmmd Clean Air &
related criteria Climate

&

Stewardship

Water
& Soil

Protection
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THE ROLE OF CRADLE TO CRADLE IN A CIRCULAR ECONOMY

“In an economic sense, the circular economy puts the ‘re’ back into resources. We are gratified to see
Cradle to Cradle becoming mainstream, especially as the ideas of the circular economy are
spreading," McDonough — co-creator (with Dr. Michael Braungart) of the Cradle to Cradle® design
framework and Chair of the World Economic Forum’s Meta-Council on the Circular Economy — says.

"The circular economy involves healthy materials that improve over time in defined
systems, industrial ecologies, and use periods. Cradle to Cradle defines the

guality of the circular economy, including renewable energy, clean water, and social
fairness in the mix. We are talking about the triple top line: revenue for business, the environment,
and people, whereby we are treating them with dignity and respect.”

Source: http://www.sustainablebrands.com/news_and_views/products_design/sustainable brands/mcdonough_unveils_icehouse designed _illustrate inn (accessed: 20.1.2016)
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CRADLE TO CRADLE-CERTIFIED AS EXEMPLAR OF SUSTAINABLE PRODUCT
INNOVATION

* Product-level operationalization of the circular economy
CRADLENO WRADLE (Unal and Shao 2019)

PRODUCTS

INNOVATION

cradletocradie AR

OKOLOGISCH
GEPRUFT
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[ Lavendel |
/ Hyglene Reiniger
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FIRST C2C PROJECT @ I1QD

Project title: CRADLE TO CRADLE INNOVATION PROCESSES (CCIP) @Ip

Objective: Understand the influence of the C2C Certified standard on innovation to gain
in-depth knowledge of C2C innovation processes

INSTITUTE FOR
INTEGRATED
QUALITY DESIGN

Team:

. Prof. Dr.
Julia Schmitt Erik Hansen

Participating

companies: W --- -
éWemer & Mertz GmbH gug !memr;;al.p’im I [WOIhrd] I

Timeframe: 2015-2020
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COLLABORATION MECHANISMS ALONG THE INNOVATION PROCESS

()

DO 101111/jec 13081 St 1. Overcoming 2. Overcoming 3. Overcoming 4. Overcoming
J) rovmunor INDIVIDUAL BARRIERS FIRM BARRIERS VALUE CHAIN BARRIE INSTITUTIONAL BARRIE
RESEARCH AND ANALYSIS 2 St ecoscer WILEY

Understanding C2C-based circularity
and forming a community of
promotors

Building up organizational C2C
capabilities and kicking off the formal
innovation project

Screening and building up the value chain for product redesign. The
community expands towards the value chain.

Promoting C2C to improve framework
conditions
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COLLABORATION MECHANISMS ALONG THE INNOVATION PROCESS

1. Overcoming 2. Overcoming 3. Overcoming
INDIVIDUAL BARRIERS FIRM BARRIERS VALUE CHAIN BARRIE

Source: Hansen & Schmitt
(2021),p. 14
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COLLABORATION MECHANISMS ALONG THE INNOVATION PROCESS

1. Overcoming 2. Overcoming 3. Overcoming 4. Overcoming
INDIVIDUAL BARRIERS FIRM BARRIERS VALUE CHAIN BARRIE
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ca2c
activities

Framing & linking
level

level

Value chain

Firm
level

Frosch

PHASE Ill: COLLABORATION MECHANISMS TO OVERCOME VALUE CHAIN
CYCLE) BARRIERS

Ill. Overcoming
VALUE CHAIN BARRIERS

Screening and building up the value chain for product redesign. The community

expands towards the value chain.

Assess- g Ceneral b
ment Lab assesso

Tier-2

<> Mechanism M4: Trusteeing of product formulations

Coordinating non-disclosure agreement (NDA)-secured information
sharing of material compositions to achieve required material
transparency in the value chain. &

Class Name

Description

Optimizing The material supports largely Cradle to Cradle objectives for the product.

C Tolerable Moderately problematic properties of the material in terms of quality from a Cradle to

Cradle perspective are traced back to the ingredient. The material is still acceptable for use.

Not characterised This material cannot be fully assessed due to either lack of complete ingredient

formulation, or lack of toxicological information for one or more ingredients.

Banned BANNED FOR USE IN CERTIFIED PRODUCTS
This material contains one or more substances from the Banned list and cannot be
used in a certified product

s |
Tier-1 Tier-1
» ry
A
> A A
(a.replase)  (b. develop) -
: . v \\\‘
i Value chain . NN
barriers N Hub '\‘ “Q
%, \ A\
\ [ ) S [ ]

: Pa N\ P2

@
A P1 ’p;g
JXU QD s,

— > Mechanism M5: Developing or replacing suppliers

Sharing knowledge with suppliers to develop their circular
capabilities. In case of lacking cooperation in the innovation project,

components are omitted or suppliers replaced. s 3 @
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PHASE Ill: COLLABORATION MECHANISMS TO OVERCOME VALUE CHAIN
CYCLE) BARRIERS

Ill. Overcoming
VALUE CHAIN BARRIERS

<.--» Mechanism M4: Trusteeing of product formulations

Coordinating non-disclosure agreement (NDA)-secured information

8 é Screening and building up the value chain for product redesign. The community . . e . . .
o2 expands towards the value chain, sharing of material compositions to achieve required material
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3 2
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% Assess- p General b NGO .. . .
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U to keep them circulating in the same value chain (i.e. closed loops).
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COLLABORATION MECHANISMS ALONG THE INNOVATION PROCESS

1. Overcoming 2. Overcoming 3. Overcoming
INDIVIDUAL BARRIERS FIRM BARRIERS VALUE CHAIN BARRIE

4. Overcoming
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INNOVATION OPPORTUNITIES IN THE CIRCULAR ECONOMY

Upstream Circularity Downstream Circularity

Building reverse cycles
New (service) business models

Circular product design

Cross-sector collaboration across the value ehain cycle
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Circular Business =
Models: Overcoming
Barriers, Unleashing
Potentials

acatechy/Circular Ec
Deutschland/SYSTE

my Initiative

Circular Economy
Initiative
Deutschland

u

Actor's
Main Role

Circular
Strateqy

= acatech Stnce ans encineskine
CIRCULAR BUSINESS MODEL PATTERNS & SERVITISATION

Id  Business Model Pattern

NATIONAL ACADEMY OF

o

Service Level (Sub Pattern)

Circular Economy
Initiative
Deutschland

Servitisation

Product-
oriented

Use-
oriented

v

Result-
oriented
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Recycle Reman

Reuse

Service Points

D1

Cycle Manager

Manager Bank Partnership
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SUCCESS FACTORS FOR IMPLEMENTING CRADLE TO CRADLE
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INTEGRATED
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B Identify employees who are motivated for sustainability and a CE
[0 Give them freedom to innovate
[0 Provide guidance through firm strategies and purpose

B Redesign products and business models for a CE:
[0 Redesign products from scratch — make them modular!
[0 Transparency of materials and substances
[0 Support circular strategies through digitalization and
fitting business models

B Getvalue ehain cycle on board:
[0 Supplier development and
[0 Customer awareness for a CE

B Don't lose courage in face of setbacks —
an innovation process consists of trial and error!

15.10.2024 Dr. Julia Schmitt - OO Umweltkongress
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CCIP: PROJECT REPORT “CRADLE TO CRADLE INNOVATIONSPROZESSE”

DIE AUTOREN

Dr. Julia C. Schmitt leitete von 2016
bis 2020 das Forschungsprojekt Cradie-
to-Cradle-Innovationsprozesse  (CCIP),
— das mit mehreren Preisen ausgezeichnet
wurde. Sie forscht am 1QD zu Nachhaltig-

Prof. Dr. Erik G. Hansen leitet das
Institute for Integrated Quality Design
(IQD). Fir die Circular Economy Inifiative
Deutschland stand er der AG zu zirkuldren
Gesdlaﬂsmodellen vor. Er forscht zu

keitsinnovationen und einer an Cradle to Innovatior
Cradle orientierten Kreislaufwirtschaft. q
INHALT
HINTERGRUND ZUM INSTITUT 2 Kurzzusammenfassung
6 Hintergrund Forschungsprojekt
Das Institute for Integrated Quality Design (IQD) der Johannes Kepler Universitat Linz (JKU 10 Forschungsprojekt und Partnerfirmen
zwischen Innovation, Qualitit und Nachhaltigkeit mit Schwerpunkt auf kreislaufwirtschaftlichen 16 Projektergebnisse: Praktiken und Akteure
Forschungsprojekt Cradle-to-Cradle-Innovationsprozess (CCIP) ist eines der Projekte, das von Q 30 Umsetzungsempfehlungen

Zerifizierungs und Begutachtungs GmbH, Wien) und dem Land Oberdsterreich im Rahmen des

Unsere Stiftungspartner

9‘ lityaustri AT
| (@] quarryauetra & >

Unsere Fallstudien-Unternehmen

guglers

| [etford] |

CRADLE-TO-CRADLE-INNOVATIONS-
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Das Forschungsprojekt CCIP hat phasenspezifische Prakiken ethoben, wie Pionier- e Uremenmen

radle to Cradle und haben (siehe Eary lovers.
Abbildung 5). Unternehmen, die Cradle to Cradle kilnflig erstmals umsetzen wollen,
kénnen diese Umset: als und so etwaige Un-
sicherheiten im Vorfeld umgehen

1 In der Regel stofen proaktive Mitarbeiter — z. B. die Innovationsleitung — auf das
d 2022— Cradle-to-Cradle-Konzept und bringen dieses Wissen in der Phase Neues Wissen Untemehmensstrategion
- identifizieren in die Firma ein. Vorheriges umweltbezogenes Wissen hilft Mit- "Nachhaltighsit/innovafion/Qualitatsfuhrer
arbeitern dabei, Cradle to Cradle auf einem vereinfachten Level (biologisch ab-
baubarirecyclebar) zu verstehen und eine Innovationschance darin zu entdecken.
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Abbildung 5 * Praktiken zur Aufnahme von Crade to Caradle in ihr Unternehmenswissent
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