
Dienstag, 15. Oktober 2024

Session 3:
Kreisläufe für eine lebenswerte Zukunft
Dinge für Kreisläufe öffnen
Cradle to Cradle –
mit konsequenter Innovation in die Zukunft

Referentin:
Julia Schmitt
Institute for Inegrated Quality Design (IQD)
an der Johannes Kepler Universität Linz



CRADLE TO CRADLE –
MIT KONSEQUENTER INNOVATION
IN DIE ZUKUNFT

Dr. Julia Schmitt
Institute for Integrated Quality Design (IQD), Johannes Kepler Universität Linz (JKU)

OÖ Umweltkongress, 15.10.2024



SUSTAINABILITY THE KEY DRIVER OF INNOVATION
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1. New sustainability-related compliance demands
become opportunities for innovation

2. Value chains need to be optimized for sustainability
3. Existing product/service offerings need to be

redesigned; and new ones developed
4. New business models need to be developed
5. Sustainability lens helps questioning dominant

business logic and develop radical new solutions

Source: Nidomolu, R., Prahalad, C. K., & Rangaswami, M. R. (2009). Why Sustainability Is Now the Key Driver of Innovation. Harvard
Business Review, 87(9).
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THE CIRCULAR ECONOMY OFFERS HUGE INNOVATION
OPPORTUNITITES
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INNOVATION OPPORTUNITIES IN THE CIRCULAR ECONOMY
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Circular product design Building reverse cycles
New (service) business models

Cross-sector collaboration across the value chain cycle

Upstream Circularity Downstream Circularity



SUBSTANCES OF CONCERN IN MATERIALS AS BARRIERS TO (RE)CYCLING
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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)Source: Turner, 2018

Paper Plastics Electronics



CRADLE TO CRADLE BASED CIRCULAR ECONOMY
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 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)

 Cradle to Cradle (C2C) – focuses on material circularity and health:
 Requirement to specify all material content above the 100-ppm threshold. It is 10 fold

stricter than REACH and includes wider range of SoC
 969 certified products by 531 firms.

Product-
related criteria

Production-
related criteria



THE ROLE OF CRADLE TO CRADLE IN A CIRCULAR ECONOMY
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“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
quality 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
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• Product-level operationalization of the circular economy
(Ünal and Shao 2019)



FIRST C2C PROJECT @ IQD

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

CRADLE TO CRADLE INNOVATION PROCESSES (CCIP)Project title:

Team:

Participating
companies:

Objective:

Timeframe: 2015-2020
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Dr.
Julia Schmitt

Prof. Dr.
Erik Hansen



COLLABORATION MECHANISMS ALONG THE INNOVATION PROCESS
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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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Source: Hansen, E. G., & Schmitt, J. (2021). Orchestrating Cradle-to-Cradle Product Innovation Across the Value Chain: Innovation Community Evolution,
Collaboration Mechanisms, and Intermediation. Journal of Industrial Ecology, 1–21. https://doi.org/10.1111/jiec.13081.
Available soon: Schmitt & Hansen (2022). “Erfolgsfaktoren für Cradle-to-Cradle Innovationen. https://doi.org/10.35011/iqd.2022-01

15.10.2024



COLLABORATION MECHANISMS ALONG THE INNOVATION PROCESS
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(2021), p. 14
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PHASE III: COLLABORATION MECHANISMS TO OVERCOME VALUE CHAIN
(CYCLE) BARRIERS
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Coordinating non-disclosure agreement (NDA)-secured information
sharing of material compositions to achieve required material
transparency in the value chain.

Mechanism M4: Trusteeing of product formulations

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

Mechanism M5: Developing or replacing suppliers

Screening and building up the value chain for product redesign. The community
expands towards the value chain.
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Class Name Description
A Optimal The material is ideal from a Cradle to Cradle perspective for the product in question.

B 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.

X Not acceptable Highly problematic properties of the material in terms of quality from a Cradle to Cradle
perspective are traced back to the ingredient. The optimization of the product requires
phasing out this ingredient or material.

Grey 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 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
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(a. replace) (b. develop) (c. partner)

Building partnerships with organizations to recover and reprocess
products and their inherent components and materials with the goal
to keep them circulating in the same value chain (i.e. closed loops).

Mechanism M6: Partnering up for material circularity
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INNOVATION OPPORTUNITIES IN THE CIRCULAR ECONOMY
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Circular product design Building reverse cycles
New (service) business models

Cross-sector collaboration across the value chain cycle

Upstream Circularity Downstream Circularity



CIRCULAR BUSINESS MODEL PATTERNS & SERVITISATION

15.10.2024 Dr. Julia Schmitt - OÖ Umweltkongress 17Source: acatech/CEID 2021, based on Hansen et al. 2020.

Servitisation



SUCCESS FACTORS FOR IMPLEMENTING CRADLE TO CRADLE

 Identify employees who are motivated for sustainability and a CE
 Give them freedom to innovate
 Provide guidance through firm strategies and purpose

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

fitting business models
 Get value chain cycle on board:

 Supplier development and
 Customer awareness for a CE

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

Dr. Julia Schmitt - OÖ Umweltkongress 1815.10.2024



CCIP: PROJECT REPORT “CRADLE TO CRADLE INNOVATIONSPROZESSE”
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EXPLORE MORE PRACTITIONER REPORTS BY THE IQD
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GETTING IN TOUCH
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