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Introduction

- The Chemicals Strateqgy for Sustainability identify the I ;
need for a Safe and Sustainable by Design (SSbD V/
approach to chemicals and novel materials. Ly

 In December 2022 the European Commission issued a
recommendation for establishing a European
assessment framework for ‘safe and sustainable by
design’ chemicals and materials which was developed
by JRC.

* It is based on a tiered and iterative approach to safety
and sustainability assessment along the lifecycles of
chemicals/materials, which covers especially the early
stages of innovation to identify “hotspots” as soon as
possible.
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SSbD assessment levels

z ==

Simplified SSbD
assessment

Intermediate SSbD assessment

System definition, actors in Integration of safety, Integration of safety and Integration of
the value chain, type of functionality and sustainability impacts to safety and
assessment (i.e. are the sustainability aspects to support go/no go sustainability

chemicals, processes and ~ SUPPOrt go/no go decisions, decisions: check if the impacts in a final

to identify hotspots of
concern and the value of
investment to address them

identified concerns in Tier1 SSbD assessment

final applications known?)
have been addressed

(WHY, WHAT, WHO, HOW)

The separation among tiers should be seen as flexible rather than strict, considering that
there are natural transitions and overlaps between the different tiers depending on the
available information and the innovation stage
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TIERS: different assessment levels/R&D stages,

and related data availability

Alternatives

Qualitative

Semi-quantitative

ision-making

Quantitative

Estimation of Safety and
Sustainability performances

Launch the new product
on the market

a qualitative assessment (i.e. through
questionnaires and data gathering) for the
identification of the most promising
alternatives, among a relatively high number of
alternatives, based on selected relevant
functionality, @ safety and sustainability
indicators;

a qualitative assessment (i.e. through
questionnaires, data gathering, read-across
and in silico tools) for the identification of
hot-spots and data gaps, value of investment
and for the prioritisation of alternatives that
present the highest safety and sustainability
performance and for the identification of those
to be stopped;
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TIERS: different assessment levels/R&D stages,
and related data availability

Alternatives

Estimation of Safety and
Sustainability performances
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Qualitative

Semi-quantitative

Quantitative

Launch the new product
on the market

9-13 June 20

a screening assessment of safety and
sustainability performance of the most
promising alternatives based on
semi-quantitative analysis (i.e. simple
screening methods) to check if the
identified concerns in Tier 1 have been
addressed ;

a quantitative analysis (i.e. robust
methods) of safety and sustainability
performance for the deep assessment of
safety and sustainability performance of
specific alternatives in the later stage of
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TIERS: different assessment levels/different objectives

Tierla Tierlb Tier2 Tier3

Level of Agile Stage-Gate ! \ 1 1
app|lcab'l|lty inside : Step 1: Hazard assessment ]
the Agile Stage- 1 of{:hemical/matehal :
Gate : 1 T T
Gate 1 1 1 1
! T T T
Tier 1a Preliminary : Step 2: Human health and safety aspects |
Gl-G2 investigation \ inthe che:;nical/material L}roduction :
Gaten TIER 1a : and processing phase |
I T T
Detailed ! 1 1 1
Tier 1b investigation | Stage 2 : 1 |:| - :
G1-G3 Gate 3 Decision on Business TIER 1b 5 stepsof the EC- : itsezgt;j:gﬁnf:] Z?Iath al?c:f’l I:lr(:}rg):nlal !
o T JRCSSbDframework 1 **® ¢linalapplication p !
1
Development | Stage 3 TIER 2 X : : :
. Semi | . . L
Tier 2 Initial screen Quantitative ,  Step4: En}llronmentalsuttalnablllty :
G2-G5 Testing and : , assessment |
validation : : : :
"""""" : Step5 Socia|and economic:sustainability :
; | 1 1
Tier 3 Production and TIER3 ! 1 assessment 1 1
G3 — Post- Market launch Quantitative : " " "
launch ' ! ! !
v v v
review .
Basic research B
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Integrated Impact Assessment Approach(lIAA)
For each tier: SSbD

pe rformance - Development of the MCDA
Trade-offs? methodology for each tier;
' - Stekolders’ involvement activities to
collect their perspectives;

@ | | MCDA | |

- Specific MCDA; Threshold or target values on - Specific MCDA,;

- Specific which a decision may be based - Specific
weights. weights.
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Simplified SSbD assessment: Tier 1, results example

Safety

Improvement of safety aspects

el
Fecsionisley Raw ials And - Producti v Production Of The MCNM v Production Of The Product Incorporating The MCNM v Use Of The Product v End-Of-Life Of The Product
Safery
100
¥\ aQ m =
Envirorment 80
sustainabiity a
Questions _— oy 80 -
s this question extrem
a [[] Answer where YES means NEGATIVE impact to sustainability N o @ sic@Tioz o
relevant for your assessment? 70
[] Answer where YES means POSITIVE impact to sustainability
sustainabiity o
$ Are any of the chemical components used to produce the Material/Product included in any authoritative lists of restricted and hazardous chemicals (e.q. D Yes » No » = 50-
Ecaricmic candidate list of SVHC according to Article 57 of REACH)?
sustainabifity 40
iz S
Resufts Are any of the raw materials carcinogenic? O Yes - No v
Are any of the raw materials genotoxic (mutagenic)? [:] Yes v No L 0
Benchmark
Are any of the raw materials toxic to the reproduction? 0 Yes v No v
Any of the raw materials have endocrine disrupting properties relevant to human health? D Yes v No v
Are any of the raw materials respiratory sensitiser? 0O Yes v Yes v
Any of the raw materials have specific target organ toxicity? O Yes v Yes v
Are any of the raw materials immunotoxic? O Yes v I don't know v
Are any of the raw materials neurotoxic? 0O Yes - I don't know v
Are any of the raw materials skin sensitiser? 0O Yes v Yes v

Are any of the raw materials have adverse effects on eye/skin (e.g. eye damage/irritation, skin corrosion/irritation)? O Yes v Yes v
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Simplified SSbD assessment: Tier 1, results example

L

Home

Results

Results charts
.-
=il

Dashboard

General Aspects

o]

S
Functionality

Life Cicle Stages

Raw materials and resources - Production

o 100 -
Safety | 100.00%
90 - N
‘\ Ir T T T T T T R
. 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Environment 80 -
sustainability
Production of the MCNM
-n - 50 A==
sustainability 60 ~ %g
0 T T T T T T T
s 20 25 30 35 40 45 50 55 60 65 70
= 50 -
Economic
sustainability Production of the product incorporating the MCNM
40 -
= 100 X
Ii: o . | 100.00%
Results 30 - gg . o~
0 T T T T T T T T T T T
25 30 35 40 45 50 55 60 65 70 75 80 85
20 -
Use of the product
10 - 50 @
40 -
. 20 ' 100.00%
20 !
0- 10
0 T T T T T T T 1 1
78 30 82 84 86 88 90 92

Raw materials and Production of the Production of the Use of the product End-of-life of the
resources -... MCNM product incorpora... product

T |

-

Economic sustainability
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- Simplified SSbD assessment: Tier 1, results example

Results

Results charts

Aspects

Life Cicle Stages
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Take home messages

- The SSbD framework aims to support the decision-making process along the entire
innovation path

- It uses different assessment levels (and related experimental methods and tools)
depending on - the R&D stages under assessment, - the objective of the SSbD
assessment and - the related data availability)

- At each assessment level (i.e. Tier), suitable methodologies need to be developed to
integrate the results of the safety, environmental S., social S. and economic S.
assessments and to support the comparison of alternatives according to SSbD

aspects
- Inclusion of stakeholder's perspectives/profiles
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Website:
http:/www.greendecision.eu/

Reference contact;
Lisa Pizzol
* Lisa.pizzol@greendecision.eu
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What is the integrated impact assessment
dppl"OCICh IIAA? It is a logical structure

composed of different
SSbD assessment levels
(Tiers)

For each Tier, it assesses
different aspects
(safety, functionality,
environmental, social,
economic impacts)

The final aim is to provide a
SSbD evaluation (score?)
for the different alternatives
estimated at each assessed
Tier

It includes Multi-Criteria Decision

weights) to give different Analysis (MCDA) methodologies

relevance to the assessed for the integration of the
impacts B , assessed impacts

(one for each Tier)

It uses stakeholders' profiles (i.e.,




