


Sustainable Solution

Solvay’s definition O
kI : : A é\
A SUSTAINABLE SOLUTION as defined by Y : )
SOLVAY SPM is a product in a given application oo .-
which brings: “’I % '
- higher social and environmental contribution to Y
our customer performance
+ and at the same time demonstrates a lower
environmental impact in its production phase.
SOLVAY ASSESSES THE SUSTAINABILITY
SPM methodology has been ,‘
PROF| LE OF OU R PRODUCTS US| NG highlighted as a case study by Harvard ‘1\
OUR SUSTA| NABLE F)O RTFOL|O Business School as a tool to drive V
strategy implementation to deliver SPM
MANAGEMENT TOOL - SPM better sustainability outcomes VARAGEVENT

More information

SOLVAY

Sustainable Portfolio Management - Toolkit


https://www.solvay.com/en/sustainability/acting-sustainable-business/sustainable-portfolio-management-spm-tool

Better Business
because it's
More Sustainable




SPM is a compass to inform business on market signals on sustainability
along the value chain = risks & opportunities management

Suppliers CUSIOMEE Consumers Sustainability, Biodiversity
& Circular Economy
imperatives move up the
value chain

Brand

Owners

New
Market
Signals!

Sustainable Portfolio

Management (SPM)

A strategic tool to detect market
signals Sustainability & CE

Systematic
Fact Based

Future Oriented G‘}

Customer Centric
SPM

——e Solutions
— e Potentials
————e Transitions
Challenges

Operations Vulnerability

PORTFOLIO
MANAGEMENT

SOLVAY

Market Alignment
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Key Figures
More business solutions for more value
SOLVAY SOLUTIONS

% Group Sales 2021 ¢ Climate Change (290/0)
e Resource Efficiency (17%)
» Safety & Prevention (12%) .
e Very low environmental % annual growth rate

2030 manufacturing footprint (13%)
65% e Human Toxicity (5%)

)
g

z e Environment Toxicity (5%)
% low
é >
- £
gi KEY LEVERS S ] 5
» Portfolio effect (M&A) §
high * Innovation §
[ e Capex °

low Market Alignment high ° Strategy
e Marketing & Sales =
ﬁ_, Solutions * Risks low Market Alignment high

——— Potentials
— Transitions
Challenges

SOLVAY
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SPM methodology
Scope

B > 2
Cradle-to-Gate - Upstream Value Chain Gate-to-Cradle - Downstream Value Chain

Environmental impacts monetized using shadow costs (€) Signals captured from: regulators, NGOs, |Os, clients,
consumers on sustainability trends

Energy (€) Supplier C? (C? _— . %
olesale onsumer

Customer

Extraction (€

)
After SOLVAY End-of-Use /
Becgcis 2

Operations Vulnerability (vertical axis) - Quantitative SPM
@ -I\ £ T, -’ 1' E 3
I | s

Market Alignment (horizontal axis) - Qualitative
SOLVAY

e
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SPM methodology — e

- |
How does it work? 11+ potentials

—— Transitions
Challenges

The SPM gives dynamic vision of product’s sustainability risks and opportunities in their
business environment. Decision-makers are informed on the contribution of Solvay's
products to sustainability considering both:

Operations Vulnerability t @

Their environmental manufacturing footprint
and correlated risks and opportunities

) Solutions
Better sustainability contribution
to our customers combined with
favorable balance between value
and environmental impact

Very Low Risk
010 40%

Risk

Lo

Quantitative assessment
by 21 impact indicators

P> Challenges
Sustainability concern, mitigation

Challenged  Exposed Aligned Star
Market Alignment @ Market Alignment B plan to be considered
q

How in their applications they bring benefits
or faces challenges from a market perspective

Operations Vulnerability

0,
e
el
=
2
=

=

9
>

Qualitative assessment by authoritative questions on social and environmental topics (Health & Safety, Climate, Resources and Opinion leaders

'SOLVAY
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SPM toolkit and
Life Cycle Analysis (L.ca)

SD scorecard

Stage 1:
SPM Fast Track

Scoring based on SD
expertise and expert intuition

Resource requirements:
10 products in applications: 1 hour

(business self assessment with or
without the support of the SPM
team)

page 9

Full SPM

Thorough assessment, auditable and
fact-based

(X axis: questionnaire —

Y axis: based onEco profile)

Resource requirements:

Y AXIS: Quantitative LCA
assessment (cradle-to-gate ecoprofile)
depending on the number and the
complexity of the products: about
one month.(run by LCA expert team)

+ X AXIS: Qualitative fact based
questionnaire ( market alignment )
:10 products in applications: 1 day
(run by SPM team)

Sustainable Portfolio Management - Tool Kit

Stage 3:
Full LCA

Fully quantitative assessment,
auditable, full (cradle-to-cradle)
data needed

Resource requirements:
3 months
(run by LCA expert team)

SOLVAY
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LCA (Life Cycle Analysis)

LCA evaluates environmental impacts of products

during their entire life cycle

Resource extraction
“Cradle”

Recycling

End of life
“Grave”

For SPM
we perform a

Cradle to Gate
LCA

Production
"Gate"

gg:_
v

Use Distribution

Sustainable Portfolio Management - Toolkit

To carry out a LCA, inventory of inputs and outputs has to
be made in order to define impacts according to:

* GHG emissions (kg CO, eq)
* Acidification (kg SO2 eq)

* Eutrophication (kg PO4 % eq)
* Water consumption ...

For example:

* Often positive impacts of the bio-based carbon-based
chemistry on GHG emissions compared to fossil-based
chemistry

* Bio-based products may however generate negative
impacts on Acidification or Eutrophication axes, so
they are not necessarily sustainable

Source: Chimie du Végétal - L'Analyse de Cycle de Vie des Produits biosourcés

SOLVAY



Operations vulnerability
Based on monetized Ecoprofiles

Monetized Ecoprofile

Ecoprofile

-"- -

Environ.

z Impact
(kg CO2eq)

Energy

Global warming

e LCA bound to
cradle-to-gate

* IS0 14040/44 standard

* Produced by LCA
practitioners,

page 11

Average

sales price
/ G

Energy
Global warming

Estimation of the 2020 » 5-year rolling average
“cost for the planet” to smooth the impact .
Science-based of fluctuations

approach (“polluter
pays” principle”)
Defined by external
authoritative bodies
Eg: CO2 shadow cost:
75€ (# internal price)

80

60

40

Operations Vulnerability (%)

20

1@

Operations

vulnerability
(%)

W Ozone Depletion

M Photochemical
Oxidation

1 Acidification

W Eutrophication
M Land-use

M Abiotic Depletion

Sustainable Portfolio Management - Toolkit

M Ecotoxicity

I Human Toxicity
Water Depletion

M Energy

M Climate Change

" SOLVAY



Operations vulnerability N4
Based on the ratio monetized Ecoprofiles / Value for the

Society (Price)

Risk and opportunities of substitution with

regard product manufacturing footprint

M Ozone Depletion 120%

[ Photochemical
Oxidation

Low Risk\ Very Low Risk

40 to 80%

100%
I Acidification
M Eutrophication
B Land-use

Il Abiotic Depletion
| Ecotoxicity

100 to 100%

Water Depletion

Operations Vulnerability (%)

Operations Vulnerabilit

Very high risk  High Risk

®
M Energy S
M Climate Change "
Challenged  Exposed Aligned Star
———————— L —
0% I
Product A Product B Market Alignment

SOLVAY

page 12 Sustainable Portfolio Management - Toolkit



LCA Modeling: what is considered?

Exchanges of the process Emissions to air and Transport of main raw

with the environment water included materials included

Cradle to Gate Mass and energy balance for Deep approach on bio-based materials
approach each step and intermediates (RSPO, Biogenic content, Land use, ...)

LCA Cradle to Gate

Pl bl

SOLVAY
Intermediate ———(

Product A — @

Pl

SOLVAY
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o

Market Alignment

Assessment relies on a no-concession decision tree

Market Alignment Market Alignment Sustainability
Profiling Categorization Signals
Identifying sustainability signals for each For the relevant sub-theme, the We look for positive and negative
PAC by answering the questionnaire on information gathered and the answer are sustainability signals on the Product
environmental and social issues to applied to a decision tree which positions Application Combinations (PACs) taking
collect information on obstacles, the product on a 1-5 scale of the entire value chain into consideration
concerns, benefits, benchmark (Star) performance level as Challenged (1), in a ‘cradle-to-cradle’ approach, from raw
potential and amplifiers. Exposed (2), Neutral (3), Aligned (4), Star material extraction through product use,
The questionnaire is structured around 4 (5). This category is then added to the disposal or recycling at the end of life.
themes: SPM Heat Map for the relevant
sub-theme.
Health .
& Climate  Resources Opinion
Safety Leaders Market Alignment categories:

1 2 3 4 5

... and 29 sub-themes. CHALLENGED EXFOSED CHENES STAR ’K

Each sub-theme includes a description of “/‘
the topic that is covered. A specific Market Alignment analysis steps: \

question has been developed for each
level of performance in such a way that Step 1:
the answer should only be Yes or No.

Step 2:

Market Alignment Categorization
(via decision tree)

Market Alignment Profiling
(via questionnaire)

SOLVAY
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Health and Safety

2

Market Alignment

Questionnaire structured in 4 themes and 28 sub-themes

Climate Change

Resource

4

Opinion Leaders

page 15

Human Toxicity Classifications

Eco Toxicity Classifications
Substance Lists

SIN List

Medical Care

Chronic Diseases

Healthy Habits

Food Availability

Water and Air Quality
Safety and Prevention
Limitation from aging
Topical Care

Climate Change

Energy Efficiency
Renewable Energy
Resource Efficiency
Renewable-based Materials
Scarce Materials
Freshwater

Availability

Waste Generation

Waste Valorization
Recyclability
Biodegradability

Raw Materials

Countries

Major Customers
Ecolabels

Downstream Sustainability

o

The level of performance of the Product in its Applications is assessed

through a No concession Decision tree

STEP 1 STEP 2
OBSTACLE CONCERN
YES YES

CHALLENGED EXPOSED

Sustainable Portfolio Management - Toolkit

STEP 3

BENEFIT

STEP 5

YES

ALIGNED STAR

SOLVAY



Market Alignment

Questionnaire structured in 4 themes and 28 sub-themes

Example of questions

CLIMATE CHANGE

Benefit

Does <Product> in <Application> help consumers or actors in the
upstream or downstream value chains to directly, measurably and
significantly reduce emission of substances with a GHG potential?

Concern

Is <Product> in <Application> reported by at least one authoritative
body to contribute directly, measurably and significantly to climate
change (absolute or relative)?

Benefit

Q@

RAW MATERIALS

Does <Product> in <Application> present direct, measurable and
significant positive social impact in its raw materials sourcing,
which is valorized by actors in the downstream value chain?

Obstacle

Is <Product> in <Application> reported by at least one authoritative
body as a major direct, measurable and significant contributor to
climate change in the marketplace and being actively displaced by
solutions that have a significantly better profile?

Concern

Does <Product> in <Application> present direct, measurable and
significant negative social impact in its raw materials sourcing,
which is leading to delisting by actors in the downstream value
chain?

Star

Is <Product> in <Application> reported by authoritative body
amongst the best-in-class solutions in the market to directly,
measurably and significantly reduce emissions of substances with
a GHG potential AND actively displacing less efficient solutions?

Amplifier

From the standpoint of climate change, from cradle to grave, and in
comparison with its next best comparably priced alternatives, the
<Product> in <Application> is anticipated to lead to:

Worse profile?

No significant change?

Better profile?

Amplifier

From the standpoint of raw materials sourcing and its social
impact for workers, small holders or communities, among others,
and in comparison with its next best comparably priced
alternatives, the <Product> in <Application> is anticipated to lead
to:

Higher negative impact?

No significant change?

Higher positive impact?

page 16
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Sustainable portfolio management
Solvay’s contribution to e-mobility & electronics

2020 Full Year Sales

page 17

Operations Vulnerability

Low Risk  Very Low Risk
40 to 80% 0 to 40%

100 to 100%

Very high risk High Risk
> 200%

Challenged  Exposed

Market Alignment

Aligned
——

Electrification: Electricity from Renewable Sources, Emissions Reduction, Increased Efficiency
Li SX Reagents (Technology Solutions)
Battery Adhesive/Binders (Specialty Polymers)
Fuel Injection & Delivery (Specialty Polymers)
Interior/Exterior: Safer Inputs, Lightweighting, Emission Reduction, Increased Recyclability, Safety
Foamed Parts, Alve-One® (Soda Ash), UV Stabilization (Technology Solutions),
Binders, Paint & Coatings (Novecare), H202 Polyurethane (Peroxides)
Hotmelt Prepregs,Tooling (Composites)
Amodel PPA, Auto Drive Train (Specialty Polymers)
Green & Clean Technologies: Emission Reduction
Green Tires (Silica), Fluorine, Al Heat Exchangers (Special Chem)
Gasoline Depollution (Mixed Oxide), Tecnoflon (Qil Seals, O-Rings & Gaskets) (Specialty Polymers)

Tires, Conventional Silica (Silica)

H202 Ultrapure (Peroxides), LiTFSI - semiconductors (Special Chem), Ixef - PARA - EE
Smart Devices (Specialty Polymers), Alkylphosphine Quantum Dots (Technology
Solutions)

Acetone, Coatings (Coatis), high VOC
Oxide HSA, Diesel Depollution (Spec Chem) , banned by major
actors

https://www.solvay.com/en/sustainability
sustainable-portfolio-management-tool

SOLVAY
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S P M T_, Solutions

A call for action S Potentle

Challenges

0 to 40%

Grow
Promote
-- Advertize

Transition
Differentiate
Innovate

Low Risk Very Low Risk

40 to 80%

100 to 100%

Risk ...

Innovate
Rethink

> 200%

Operations Vulnerability

Very high risk  High Risk

Challenged  Exposed Aligned
L ——

Market Alignment

2

SOLVAY
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SPM approach gaining momentum

Solvay SPM recognized as benchmark by

Michelin, Johnson
Matthey, Infineum,
Unilever, Ferrero, P&G,
Exxon, Nexans,...

10 40%

Low Risk Very Low Risk
40 1o 80% 0

SPM Harvard
business Business Zz
3
case School 2|5
Sili=3
3|2
2
)
5| 5%
A
ol=s
Challenged  Exposed Aligned Star
Market Alignment

WWEF, EMF, NGOs or
Solar Impulse Foundation

influencer
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Investors or

related ING, Merryl Linch Bank

Regu|§tory
2Ll DG Finance, UNEP

WB, WEF, BNP Paribas,

of America, ...

; Sl <> ),
Peers@ ) Ngasoees @evor  «DJPONT

WBCSD ¥ A O o

CLARIANT sowny AkzoNobel

EC DG Environment & DG R&l,

SOLVAY

EKAM interaction on Sustainabiity -| 26/03/2020



Sustainability in key business processes

SPM a business compass for better business
because more sustainable

> 80% of our existing product portfolio

\J
L\
‘““ I “eq .\0\-\-\\
p—

ASK NEW QUESTIONS < > GET NEW ANSWERS

\/

SOLVAY
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Solvay innovation process
SPM in the wego phase gate project management

Projects

Opportunities
—>

Develop ideas to Proof of Concept From Proof of Concept to Value for Solvay

Phase Gate Process

. R 2R 3K

Opportunity Bank Process

USALIQ 19%IB N

SPM Full

Fact Track
Heat Map

Score 1to 10

Q
SEM

PORTFOLIO
MENAGEMENT

SOLVAY
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SPM Fast Track

The Fast Track SPM version uses the 4 themes (Health & Safety, Climate Change, Resource and Opinion
Leaders) for assessing the existing or reference product and the desired future target.
Fast track results are reported using the following scale:

7-8 Several benefits
4-5-6 One benefit or state of the
and no art and no
3 Neutral/no obstacle
1-2 One obstacle SIS pstecte
©I1- obstacle
Several
obstacles

SOLVAY
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Apply SPM to innovation projects

Manage

; Guide for
project

portfolio

Eco-design

Very low

Operation Vulnerability

(cradle to gate) Low risk
New product in new aoolication vs. existing vaun [ N |
product in existing application (Reference) s

Climate change High risk
"""""" Existing product in existing

Very application (reference) : i
Non-renewable high risk i
Social resources - - -
i .
Water q
manqemment Human health Market alignment (cradle to gate)
SPM applies simultaneously Climate change
and consistently to: @ Challenged
Ecosystem quality . 0 . o Non-renewable
The "starting point" of _ resources @ Exposed
the project (the im‘;‘; consumption
reference) @ Neutral
@ Major deterioration = New product in new :
o application The "expected output” @ Aligned
terioration .
pEcE == Existing product in of the project (the @® St
@ No change existing application target)
(reference) Water = New product in
@ Improvement HERERFIEE Human health new application
@ Major improvement == Existing product in
existing application

p a g e 24 Ecosystem quality (reference)



Seeds - Integrating Sustainability & Ecodesign to develop Solutions

according to SPM methodology

Market sustainability drivers

What are the sustainability drivers of the
application / market ?
Climate Change, Water Consumption,
Resource Scarcity, Toxicity / Human Health,
Ecotoxicity, Social Impacts

1 Market Alignment

a Benefits & Challenges (SPM evaluation)

Seed Leader + SPM experts (*) evaluate by SPM or by the simplified questions of the experts the Benefits &
Challenges of the new technology vs the Reference, in the targeted application

@ 2-1. Application t @ 2-2. Ecoprofile vs reference
= (Horizontal SPM axis) (Vertical SPM axis)

« Whatis / are the current reference(s) Energy / Greenhouse Gases ?

technology/product used ? Classified Raw materials or Intermediates?

+ What are the potential sustainability Number of Production / Washing / Drying Steps?
benefits/challenges of your new Use of biosourced or recycled materials?
technology/product vs this reference? Generation of co-products? Waste? Yield? Selectivity?

Waste recovery?

lo @
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Opportunities for Ecodesign

What would be alternative proposals to improve the
sustainability of the product / Technology?

Circular design : what could be the place of your
product in a circular use?

...an adapted approach will be defined in function of
the maturity of the seed

T These 3 Sustainability
aspects will be
evaluated for the Seed

Kick-off, and already
envisaged for the seed
proposal

(*) Contact A. Pilas Bégué; SPM experts =
SD & SIP experts :SD: Sustainable
Development; SIP R&I / Sustainable
Innovative Processes

SOLVAY



Thank you






