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IS THERE ONE ANSWER TO THE

PRESSING QUESTIONS OF THE FUTURE?
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WE DON'T HAVE TO CHANGE OUR LIFESTYLE

BECAUSE TECHNOLOGICAL DEVELOPMENTS
SOLVE ALL OUR PROBLEMS!
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Fraunhofer UMSICHT

the way to a sustainable world
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Four research topics
Sustainable restructuring of economy and society: circular, clime
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Circular Carbon = Green Local Energy

Economy ~ Management - Hydrogen Systems

Materials and processes Sustainable use of carbon ff Materials and processes Concepts and =
for the circular use of ~ for the electrochemical technologies for =
resources: from ~ production, utilization and transforming the energy
laboratory to industrial storage of green hydrogen supply of districts and

scale industry
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One-stop-shop
CCPE

6 institutes
Coordination of R&D

Clear points of contact
for industry clients
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100 billion tons

extraction per year
The Circularity Gap Report 2023

Degree of circularity | 7.2 %

The Circularity Gap Report 2023
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Sta rting position CLIMATE PACT AND
CLIMATE LAW

o PROMOTING INVESTING IN SMARTER,
CLEAN ENERGY MORE SUSTAINABLE
TRANSPORT
PROTECTING FO%TER:;E'SER
NATURE INDUSTRY
The European
FRT%MFSARﬁM Green Deal ELIMINATING
POLLUTION
ENSURING A JUST
LEADING THE TRANSITION FOR ALL
GREEN CHANGE @
GLOBALLY L
FINANCING
MAKING HOMES ENERGY
EEFICIENT GREEN PROJECTS

- European
Commission -
Source: European Commission (2020)
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Circular Economy Action Plan
For a cleaner and more competitive EU
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Kirchherr et. al (2017)
Conceptualizing the circular economy: An analysis of 114 definitions

A circular economy describes an economic system based on
business models that replace the concept of “end-of-life*

by reducing, reusing, recycling, recovering materials in

production/distribution and consumption processes [...| with the aim of

achieving sustainable development [...] for the benefit of present and
future generations.
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Transformation of buisness models
First step: Business model CANVAS

Key trends

Industry forces Market forces

Macroeconmic forces
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Transformation of business models
Second step: defining linear value chains

Economically optimized | local and global

M»
4 Vv Vv \ g \ g

> € > € > K > £ > (<
A A A A A

oil refinery producer consumer collect
ggfnm;:r?l retailer sort
pany recycle

\

~ Fraunhofer @) PRocESS

UMSICHT ENGINEERING



Transformation of business models

third step: 10 R strategies -> circular! — but how?! i
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Reduce  Repair NK /\A
: 4
Rethink Refuse > «€> <
Reuse Repurpose A—A

Recycle  Recover  Remanufacture
Refurhish
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Status quo: one seat — 15 materials
Hard to repair, hard to recycle

100 components
15 materials
13 kg
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A circular economy
needs other solutions!

80% of the environmental impact and costs of a product

are determined by the design
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Why bio-based polymers?
Nova-institute scenario 2050 (in million tonnes)

12004 1,200 Mt
2 1,000
E b $§'§ 750 Mt Recycling
%
= 6004
S
S Recycling 36 Mt 400 Mt
e 400- Bio-based 4 Mt 135 Mt Bio-based
200 4 CO,-based <0.5 Mt
Fossil-based 360 Mt 315 Mt CO,-based
Status Quo 2050

Source: Kahler, F.; Porc. O.; Carus, M. (2023): RCI Carbon Flows Report, report by the Renewable Carbon Initiative RCI, second edition, May 2023
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Design concept»Circular seat«
Products change | business models change

Simple disassembly - modular design - new business models - new consumer behavior
"Return, refurbish & resell" instead of "buy & dispose"

Renderings 1-3: Child seat designed by Fraunhofer
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Fraunhofer research: mono material for a maximum freedom of design

Biobased polymer
PLA

Developed for
100 % recycling
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Developing new business logic

Circular value creation
Reduce
Virgin .
feedsto®

Refurbish
Resell

New business models Recycle

along the circular value
chain
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R-Strategies

Recycle
Reduce  Repair
Rethink Refuse
Reuse Repurpose
Recycle  Recover  Remanufacture
Refurbish
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Plastics Recycling — Closing the Loop
Mechanical AND chemical!

Material Recycling Chemical Recycling
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Mechanical Solvent based
Recycling Recycling

N N

olymere

Solvolysis
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Monomers Oil, Gas,
Solids
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intelligent composite recycling

Demonstrator thermo-chemical Recycling
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