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What itis & how is it being used?



The Chemicals Strategy for Sustainability N\
delivering on the Green Deal goals

*  Strategy on the sustainable use of chemicals

I A new Circular Economy Action Plan I
| * Clean Air and Water Action Plans

I Biodiversity Strategy for 2030 l

Transition to a
Circular Economy
Preserving Europe’s

5 A zero pollution Europe
natural capital

* TBD with the

commissioner-

Eesivats Sustainable Transport Farm to Fork

European o
5 . ~ Vision for Inclusive

*  Revising 2030 Achieving Climate Green The transformation of Rural Areas

Climate targets Neutrality agriculmre and rural areas ® Africa Europe agenda
* Extending ETS
* Climate Pact Deal
* Climate Law

Carbon Border Tax

.

Clean, Reliable and Towards a modernised and __
= = reform proposal
Affordable energy simplified CAP

Review Energy
Legislation
European

Framework for gas . . = Leave no one behind
Review Energy Financing the transition (Just Transition)

Taxation directive

® European Investment Bank as European Climate Bank ® Just Transition Instrument, including the Just Transition Fund
*® Sustainable Europe Investment Plan ® Mainstreaming the Just Transition in the MFF

® Green Financing Strategy

* Mainstreaming climate transition and sustainability in the MFF

#Chemicalss
#EUGreenDeal




The CSS Vision — Towards a toxic-free environment

INTERPLAY OF REGULATORY MEASURES AND INNOVATION SUPPORT

© European Commission

Protect health and
the environment

Use of safe chemicals while preventing harm  to
humans and the ervironment by Svedng
substances of concemn for non essential uses

Minimise exipodure of humands and ervironment 19
substances harardous to health and the
environment, through nsk Management Meaunes
and fuil information to users of chemicals

Elrminate as far as possible substances of concem
in waste and secondary rew material and restore
hurman health and ervironment 1o & good qualty

Encourage innovation

Promote the development of safe and sustamahie
chisTicals and materials, Cean production Drocesses
and technologies, innowative tools for testing and risk
assecoments

PFromoté modéem and Smar profuiion Drocestes,
safe s sustminshie uSes and business modeis,
chermicals a5 a senvice, IT solutiors for tracking of

i

REACH review, ESPR, ...

Safe and Sustainable-by-
Design




Initial SSbD definition »,

At this stoge, safe and sustainable by design can be defined as o pre-market approach to chemicals
and materials design that focuses on providing a function (or service), while avoiding volumes and
chemical and material properties that may be harmful to human health or the environment, in
particular groups of chemicals likely to be (eco)toxic, persistent, bio-accumulative or mobile.

* *

* *
Overall sustainability should be ensured by minimising the environmental footprint of chemicals and :r***:
materials in particular in relation to climate change, resource use, and protecting ecosystems and '

biodiversity, adopting a lifecycle perspective (adapted from EC (2020a)). Eﬁﬁf;?;ﬂn




The CSS Vision — Towards a toxic-free environment

SAFE AND SUSTAINABLE-BY-DESIGN

The Commission will:

develop EU safe and sustainable-by-design criteria for chemicals;
establish an EU-wide safe and sustainable-by-design support network to promote
cooperation and sharing of information across sectors and the value chain and provide
technical expertise on alternatives;

ensure the development, commercialisation, deployment and uptake of safe and
sustainable-by-design substances, materials and products through financial support”
— in particular to SMEs — under Horizon Europe, cohesion policy, the LIFE
programme, other relevant EU funding and investment instruments and public-private
partnerships;

map and address safe and sustainable-by-design skills mismatches and competence
gaps, and ensure adequate skills at all levels - including in vocational and tertiary
education, research, industry and among regulators;

establish, in close cooperation with stakeholders, Key Performance Indicators to
measure the industrial transition towards the production of safe and sustainable
chemicals;

ensure that the legislation on industrial emissions promotes the use of safer
chemicals by industry in the EU by requiring on-site risk assessments and by
restricting the use of substances of very high concern.

© European Commission

Eu_mwals Strategy
SforSustainability P -\

Cefic developed it's own
view and concept as input to
the Commission’s work

SAFE AND SUSTAINABLE
BY-DESIGN:
BOOSTING INNOVATION

W AND GROWTH WITHIN — —F—}

THE EUROPEAN CHEMICAL
INDUSTRY

SAFE AND SUSTAINABLE-
BY-DESIGN:

SAFE AND SUSTAINABLE-
BY-DESIGN:

A GUIDANCETO UNLEASH
THE TRANSFORMATIVE
POWER OF INNOVATION



SAFE AND
BY-DES.IG N:‘

AND GROWTH WITHIN
THE EUROPEAN CHEMICAL
INDUSTRY

- L]

SAFE AND SUSTAINABLE-
BY-DESIGN:
ATRANSFORMATIVE
POWER

APRIL 2022




Safety and sustainability dimensions

Economic and technical suvereignity
* Profitability
*Life-cycdle cost

Chemicals toxicity

Product Performance

= Customer requirements
*Performance as differenciator

Transparency and Information
*Product ingredients & properties
*Diigital Product Passport

Value Chain Collaboration
*Supplier relatonships
*Respect intellechual property rights

Value Chain actions (excl. Consumers)
=Fair competition
*Promoting social responsibilities

Employment & Workers

*Job creation & Fair wages

*Mo forced labor or human traficking
*Promotion of skills and knowledge

Local communities
*Respect for human rights and dignity
*Public heatth

Consumers

= Consumer health impacts
= Affordability and competitveness

*Community engagement and communication

@Cefic

Safe and

Sustainable-

by-Design

*Human health hazards
*Ervironmental hazards
*Physical hazards

Product safety
*Hazard assessmesnt
*Exposure assessmernt
*Risk management

Health & Safety
*Occupational health risks
*Safety management at work:

Reduced climate impact

*Enable renewabe / biobased products
*Reduced carbon footprint in producton
*Use renewable energy

Improved circularity
*Biodegradability or compostability
*Waste prevention along the life oycle
*Us of recycled feedstock & recyclability
*Improved durability, repairability

Protect, Preserve & restore ecosystems services
* Pollution prevention and control

*Water, s0il, carbon sinks

*Reduce resource use

*Lse of sustainably produced renewable raw materials

* Biodnversity ans ecosystems impacts

* Protection of water and marine resources

OVERVIEW OF FOCUS DIMENSIONS

<

<

Human health hazard

Environmental hazard and fate

Issues arising from recycling conditions based

on specific substances
Climate change

Resources and waste

Biodiversity and ecosystems impacts

Emissions into air, water, soil

Life cycle cost

m |



1

_ , . MAP EXISTING
Safe and sustainable by design: process to bring products & Reduced carbon footprint in

technologies to the market that are safe, bring environmental, production; enabling renewable

economic and social value through their applications, are products and GHG savings

downstream; biobased products;
renewable energy

accelerating the transition towards a circular economy and
climate-neutral society and preventing harm to human health
and the environment.

Water, soil, carbon
treatment potentia
abiotatic depletion
eutrophication potential

lob satisfaction; work-life
balance; access to tangible

Portfolio Su Stgingbi[ity resources; nuisance reduction;
Assessment v2.0

community engagement;
responsible communication;
consumer’ 5 product experience

Pollution prevention and control;
emissions to air, water & soil

Sustainable-
by-design

Management of recrganization;

Biodegradability or comportability of
job creation

products; waste prevention in the
production and use phase; support
of recycling opportunities in the
value chain; use of recycled
materials & feedstock; Recyclability,
durability, repairability of the
product

Skills, knowledge and
employability; promotion of skills
and knowledge for local
community and consumers

Fair wages; appropriate working hours;

no forced labor, human trafficking and
slavery; no discrimination; social/employer
security and benefits; access to basic needs;

respect for human rights and dignity //

Reduced water footprint; Raw material
scarcity; Enabling downstream resource
savings; Use of competing renewable raw
materials

t a|yosd JHS

Occupational health risks; H&S of local community' s living conditions; Human toxicity; aguatic and terrestrial ecotoxicity; abiotic
safety management at work; management of workers' individual depletion; acidification; eutrophication; ozone layer
health; product safety; impact on consumer health depletion; photochemical oxidation potential, ...




We are talking about an innovation journey! <

.
<

This graph is a purely hypothetical representation of the categorisation of a portfolio,
following the PSA categories

C --

Figure 4. Schematic depiction, how applying the 55bD framework over time will move the portiobio
of products towards safe & sustainable chemicals, products and processes.

Evolution of portfolio composition over time r'
o
[
"’ =
TODAY - s
&
a
=
- Figure 9. Schematic depiction of
iterative steps of improvement in F 'I f t H H |
the dimensiors “safety of use” and a I a S p rl n CI p e !
"sustainabdty of use”.
INNOVATION PROCESS —
Sustainability of use

Business Opportunity Innovation Innovation
Generation Development Launch

Successive

Idea Scale-up Launch
Processes

Creation

High level of uncertainty

Qualitative/Basic considerations

Reduced uncertainty
Qualitative + Quantitative assessment

10



What to do when in the innovation process?

ACTIVITY 1 )

ACTIVITY 2 }
\
ACTIVITY 3 ’)
.'If'l
\\"
ACTIVITY 4 )}
{

Business Opportunity
Generation

Innovation
Development

Innovation
Launch

Idea Feasibility Lab Successive
Creation Study Phase Processes

Align
performance
and functionality
needs

Identify scope for
assessment
dimensions

Select design
principles

Perform
comparative
assessment

Select solutions
having evaluated
trade-offs

Stakeholder and
Corporate
requirements

Intended Use

Minimum
requirements

Relevant
hazards
Intended Use

and linked
Exposure

Relevant
sustainability
dimensions

Assessment
Dimensions

Design principles

for identified
assessment

‘ Design principles ‘

dimensions

Use Assessment Tools (Toolbox) on relevant

Checking for Stakeholder and Corporate
requirements along value chain

|I

! Iterative, from lab to
i launch phase, going

i from qualitative

| towards more
quantitative

imensions

Guidance for trade-offs

Select solutions

Assessment
results

During ideation with potential

Innovation
ready for
launch

adjustments during the innovation

process

Figure 6. Suggested workflow (activities) for Safe and Sustainable-by-Design within an innovation process.
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Activities until 2022/2023 »

From CSS to SSbD

o= July2022 O SSbD Framework-v.01
( ———— Stmlegv\ T 3 December2022 () SSbD Recommendation & Annex-v.01
for Sustainability \ May-June 2023 () Feedback collection
biedssciinc’ phase {EU?SLE most | - . = i =1 December2023 () Stakeholder workshop
" e,
harmful (not onky SVHCs) b 1 =
@ sﬁs:::tt::sand CSSP.?;:‘HQH AR _— A e b May 2024 (P Guidance report —v.01
- subs , as far as - - b e - e
PRyl B Becsionadea : RECOMMENDATION " May-August 2024 (D Feedback collection
and oherwise minknise || gustainable-by- . of 413202 December2024 (D Stakeholder workshop
BES (D) - e [EPPCAETRY. July2025 (D Draft revised SSbD Framework
Cﬂterla rﬂ‘r e R -rmw nmewerk for '.- - g & -ih_ wrd
Climate reutralihe ‘ R R Ve vabe a._ll:\:llu:hl:.‘il;-\ b | :
0 chemicals e - ! — Endof2025 () SSbD Framework V.02
207 R - Endof2025 (P SShDRecommendation & Annex-Vv.02
Creulr seanomy across all Ife cycle stages
| and move towards zero ’//m January - February 2026 (D  Stakeholder Workshop
[ poliution for air, water, soil
l \‘ﬂnd Biota Y, ‘ February2026 () Guidance report -v.02
5 [

T e et s B, A 0 SR AU R T S Sl R B R A
am
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Design principles + Assessment methodology ~

Safety and sustainability assessment

&
-

. .
* =
1 = &
[ e

% % %
B

[ ]
e
V2SN
e 0 L R
* ! * %,
4
b
RAW MATERIALS
PRODUCTION ‘ .
.
| use | ’
-
END OF LIFE *
( 1]
% =
@ CHEMICAL/MATERIAL @ OTHER SUBSTANCES EMITTED *
UNDER EVALUATION DURING THE LIFECYCLE

European Commission, Directorate-General for Research and Innovation, Safe and sustainable by design chemicals and materials : a European
assessment framework, Publications Office of the European Union, 2022, https://data.europa.eu/doi/10.2777/86120

13


https://data.europa.eu/doi/10.2777/86120

Recommendation calling upon Industry, academia
and RTOs

Not hard law !

 3.1. Use the framework in their R&l processes for developing chemicals or materials, thereby supporting the testing period.

¢ 3.2. Make available high-quality FAIR data for assessing safety and sustainability, without flouting intellectual property rights and,
if relevant, security considerations.

¢ 3.3. Support the development and making available of new assessment methods, models and tools that can be integrated into
the framework to improve the assessment of safety and sustainability.

¢ 3.4. Support the development of professional training and educational curricula to ensure the teaching of the skills required to
implement the framework.

¢ 2.1. Promote the framework in their national R&l programmes, thereby supporting the testing period with applications and use
cases.

¢ 2.2. Increase the availability of high-quality FAIR data for assessing safety and sustainability by incorporating this aspect into their
national R&l programmes and into related policies when relevant.

¢ 2.3. Support the improvement of assessment methods, models and tools, and make new ones available, to integrate into the
framework in order to improve the assessment of safety and sustainability.

e 2.4. Support the development of educational curricula to ensure that the skills required to implement the framework are taught.

2022 Recommendation



ttps://research-and-innovation.ec.europa.eu/document/download/2c78478d-b493-48c4-9bc9-f97464d22b6f_en?filename=Commission%20recommendation%20-%20establishing%20a%20European%20assessment%20framework%20for%20safe%20and%20sustainable%20by%20design.PDF

Draft revised framework

SSbD : ﬂ : Scoping

g analysis
documentation

@ framework %}E
- /

sustainability
assessment

Selection of
the SSbD
scenario

SSbD
evaluatio




Embedding the conceptin polices

BEFORE

SSbD Framework

B Substituting (as far as possible)

—e

Steering Innovation towards
Green Industrial Transition

or minimising production and
use of SoC

Minimising impact on climate
and environment

AFTER

e Clean Industrial Deal

72 No explicit reference to Safe and
Sustainable by Design (SSbD)

72 Mentions circularity and sustainable
products, among other aspects

* Chemical Industry Action Plan

72 Integration of SSbD within the EU
Innovation and Substitution Hubs

72  Emphasis on the substitution of
chemicals

After JRC publication on « Framework for the definition of criteria and evaluation procedure for chemicals and materials

16



What’s next?
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Company examples (deleted)

9/30/2025



Why is SSbD (still) a good approach?







European Commission’s views

Figure 1. Contributions of the 55bD framework to the EU industrial competitiveness.

$3bD ensures resource efficiency and

minimal environmaental impact of
chemicals and materials to take market
advantage in eco-sensitive sectors and
reduce costs of waste management

550D streamlines the
innovation process by
providing a structured
approach to screening new
substances in a holistic
manner

55bD facilitates regulatory
compliance and internal
market integration.

55bD metrics and
assassments enable
investment clarity: clear
criteria support funding and
de-risk investrment

Source: Own elaboration

35bD fosters early-stage integration of
sustainability and safety in R&D: e.g. Applying
55bD in nanomatenal development o ensure
performance while proactively managing
toxicity and environmantal impacts.

COMPETITIVENESS COMPASS

J
Reduce reliance on eritical raw materials via

alternatives evaluated under S5bD socio-
economic assessment

Clasing the
Decarbonisation amnd innovation gap

competitiveness

Reducing excessive
dependencies and
increasing security

Simplification

The 550D application requires cross-sectoral
S . platforms and coordination among actors in
. Single | / . / - the supply chain

Market
Coordination

Financing

The S5bD socio-economic assessment
competitiveness Skills & quality jobs —

monitors creation of workforce skills
o quality jobs workforce skills and
create grean jobs, especially in
chemicals and materials innovation

Business case?




Views from our downstream users...

;ﬁ Rethlnk
‘Why susl:alnable producl: i
“design is the need'of the hour

e &
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https://prod.ucwe.capgemini.com/wp-content/uploads/2022/09/CRI_Sustainability-By-Design_FINAL_WEB.pdf

Findings in report on “why?”

* Improved environmental performance
* Help meeting SDGs

* Higher rates of revenue growth

* Increased ability to attract capital

* Increased customer satisfaction

* Increase in employee engagement

* Regulatory pressure

9/30/2025



VNCI Strategy 2025 - 2029 identifies SSbD as <>
one of their strategic (long term) pillars

By 2050, the transformation to a circular and climate-neutral society will be complete. VNC I
Not only the way we produce things will have changed fundamentally, but also what we produce.

The Dutch chemistry sector will have developed new chains that rely less on fossil energy and raw

CO, emissions caused by the chemical materials. Not all chemical companies from 2025 will still be around in 2050. At the same time, new

industry will have been reduced to zero activities will have emerged.

through the use of sustainable energy. In
addition the chemical industry will provide
technologies and materials leading to
negative CO; emissions (removing more
CO, from the air than is emitted).

- Climate neutral

Energy

- Circular

We will be using alternative raw materials
and will have developed new chains, with
raw materials that are based on waste,
bio-based resources, and CO,. This

will have an impact on all products that
b the norm, leading to changes in
consumer behaviour.

- Responsible Chemical recycling

The chemical sector will operate within
our planet’s boundaries and in harmony
with its environment. Chemical FREE s
companies will supply valuable, innovative
products that are responsibly produced

according to the ‘safe and sustainable by

design’ innovation strategy.



What are the success factors?







Succesfactors

* Company strategy

* Value chain approach

* Multi-disciplinary teams

* Thriving ecosystem

* Access to data

* Knowledge management system
e Skills



Education and training !

9/30/2025

THEORY AND PRACTEICE


https://youtu.be/kKe6ycZpuJ0

Where do you see hurdles?







Still many hurdles observed...

Top 3 external and internal challenges to designing sustainable products

Lack of availability of sustainable materials _ 55%
Lack of collaboration between product design 49%
teams and external value-chain partners _
Lack of conducive market conditions _ 45%
Lack of data to provide accurate assessment
of environmental and social impacts of _ 54%
products throughout their lifecycles

Lack of skilled talent in sustainable product _
design 48%
Lack of technology capabilities _ 42%
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Internal challenges

Source: Capgemini Research Institute, sustainable product design survey, April-May 2022, N=900 organizations.
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