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Solvay offers chemical solutions and materials to a very
broad range of industries

Automotive &

Aeronautics
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& Healthcare Energy &
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Climate change is the key driver in the quest for
system efficiency in Solvay’s materials innovation

B Need to lower emissions and energy consumption
» transport
» energy
» construction

Lightweighting

Energy efficiency &
storage

Electrification

Green &
clean technologies
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Solvay’s new material solutions enable our customers
to meet the climate challenge at affordable cost

* Integration of design, material technologies
(specialty polymers, composites...) and
processes: design for efficiency

* Ensure optimal trade-off between materials
performance & efficiency, cost and

sustainability

A Legacy

New
Technologies

Technologies

Waste/Scrap

Part Cost

Process

Waste/Scrap

Process

Material Material
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Examples of materials efficiency in automotive

Powertrain efficiency

Lightweighting

High thermal resistance materials
for air induction & turbo systems

High performance fluoroelastomer
for GDI fuel injectors

Specialty polymer grades for
thermal management systems

- | Composite materials for semi-
| structural and structural parts

Full range of structural and 3D-
moldable high-performance foams

L

Electrification ' . A=l Rare Earth oxide formulation

for catalysis systems

New generation of electrolytes, salts,
binders and separators to
improve li-ion battery performance

Highly dispersible
silica

A complete portfolio of

¥

Rare Earth recycling in
permanent magnets

products for fuel cell vehicles
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http://www.google.fr/imgres?imgurl=http://img.directindustry.com/images_di/photo-g/lithium-ion-battery-12460-3257301.jpg&imgrefurl=http://www.directindustry.com/prod/victron-energy/lithium-ion-batteries-12460-998395.html&usg=__E4-lcFlzGIBdsF2I5eUBOaUGyPo=&h=900&w=1350&sz=109&hl=fr&start=31&zoom=1&tbnid=9nOYwZAFraxSGM:&tbnh=100&tbnw=150&ei=pMALUZ7LNanm4QT8-oGoBg&prev=/search?q=li-ion+battery&start=20&um=1&hl=fr&sa=N&gbv=2&tbm=isch&um=1&itbs=1

Solvay is pushing the limits of materials efficiency

THE FIRST ROUND-THE-WORLD
SOLAR FLIGHT
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Solvay’s current tool to evaluate materials efficiency:

“Sustainable Portfglio Management”

0% Low

% of Group sales

* Produce Ecoprofile

* Cradle to gate,
following guidelines
from Ecolnvent

« Shadow costs 50%
* Monetize it

« Pull it back on the
average 5 year sales

Product environmental footprint

price
100
%" High : ———————
Low Market alignment to sustainability criteria High
Sustainability Portfolie yes yes no no
Madagarmsn
,T_ -
] o @ OBSTACL e
| S Es Bl
E o >
LT BT R PR S Hp e rall
88 % |
0 T (e - Questionnaire (yes/no, why, external » Factual (listed on CMR product or not)
authoritative evidence to support the » Not only from authorities (eco-labeling
analyzed claim) system, consumers/ customers, ...)
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The next frontier:
Develop a circular economy ecosystem for materials

RRERELR Building Blocks of a Circular Economy as presented by the Ellen McArthur Foundation

Approach 1

1 Preserve and enhance Renewables @ “ Finite materials
> eCO'd eSIg n natural capital by controlling

finite stocks and balancing
renewable resource flows Regenerate Substitute materials Virtualise Restore

> R e pai r ReSOLVE levers: regenerate,

virtualise, exchange Renewables flow management Stock management

> Reuse T

Parts manufacturer

Biochemical l *
feedstock Product manufacturer

Ch al I en g es 2 Regeneration Biosphere l l

Optimise resource yields

> Material efficiency = 000

> recycle

PRINCIPLE

Service provider
Share

in use at the highest utility
may Vary for each at all times in both technical
and biological cycles f
H H ReSOLVE levers: regenerate,
app“Cathn Of a share, optimise, loop Biogas Cascades 1
given material G
Consumer User
> CU rrent Llfe CyCIe Collection Collection
Analysis is
Extraction of
biochemical
complex, takes Dlogemte
time, and is I
PRINCIPLE
limited to 3 .
. Fd Minimi t ti
e nVI ro n me ntal Foster system effectiveness ) |e52;2;52:é5nzr;:ﬁ|\?e ¥
by revealing and designing : externalities '
aSpeCtS out negative externalities 1. Huriting and fishing
All ReSOLVE levers 2. Can take both post-harvest and post-consumer waste as an input
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How to move forward our materials efficiency thinking

Incremental “No regret” indicators

improvements: > Final product lifetime

> i '
Use less > Quantity of material

> Use longer
g > Usage cycles

Integrated approach required with

“Design for efficiency”: collaboration throughout the value
chain (material suppliers, material users,
> Use smarter system designers, final consumers)

(deSIQn for emCIenCy) > |nvolve cross sectoral entities with

expertise on the matter, such as the

> Use more sustainably WBCSD

(circular economy principles
g > Set up an expert working group to
vs. best alternative) define high-level KPIs for WMF2017
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