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1. Policy Context , 2022 

SSbD Framework, testing 

phase and methodological

guidance

2. The 2025 SSbD Framework

3. Reflections on 

Harmonisation and 

standardisation
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Content

Detail oriented Big Picture
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Develop safe and 

sustainable by 

design (SSbD) 

Framework

By:

driving innovation to design and 

develop safe and sustainable 

chemicals and materials 

To enable:

• phase out the most harmful 

substances and 

• substitute, as far as possible, 

substances of concern, and 

otherwise minimise their use and 

track them

• …

Chemicals Strategy for Sustainability (CSS) CSS Action Plan 

Strengthen the protection of human 

health and the environment

Green Deal and CSS

JRC

Safe and Sustainable chemicals by design chemicals and materials - Framework for the definition of criteria and evaluation procedure for chemicals and 
materials. https://doi.org/10.2760/487955

https://doi.org/10.2760/487955
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JRC work in support of SSbD

3rd bootcamp

Framework for the 

definition of criteria 

and evaluation 

procedure for 

chemicals and 

materials

EC 

Recommendation

Stakeholder 

workshop

Methodological  

guidance

2nd testing 

phase

2nd bootcamp

Stakeholder 

workshop

Stakeholder 

workshop
Stakeholder 

workshop

Application of the 

framework to 

case study

1st testing 

phase

1st bootcamp

Public 

consultation

Until 15 

September 2025

SSbD Framework 2022 

2022

Review of 

existing 

frameworks 

and initiatives

Stakeholder 

workshop

Framework for the 

definition of criteria 

and evaluation 

procedure for 

chemicals and 

materials

EC 

Recommendation

2023

1st reporting phase

2024

2nd reporting phase

2025

Revising the Framework

2026

https://publications.jrc.ec.europa.eu/repository/handle/JRC128591
https://publications.jrc.ec.europa.eu/repository/handle/JRC138035
https://op.europa.eu/en/publication-detail/-/publication/c3e396d0-0a5e-11ee-b12e-01aa75ed71a1/language-en
https://publications.jrc.ec.europa.eu/repository/handle/JRC127109
https://publications.jrc.ec.europa.eu/repository/handle/JRC128591
https://research-and-innovation.ec.europa.eu/system/files/2022-12/Commission%20recommendation%20-%20establishing%20a%20European%20assessment%20framework%20for%20safe%20and%20sustainable%20by%20design.PDF
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➢ Scoping analysis guides the innovation in
the implementation of the SSbD:

❑ SSbD System definition: Why

❑ The innovation / (re)design 
definition: What

❑ Actors in the life cycle: Who

❑ The assessment: How

Testing phase and Methodological guidance

➢ Highlight the principles of the SSbD

❑ Holistic approach: Integrating safety and 
sustainability in the innovation

❑With a life cycle approach (value chain 
thinking orientation)

❑ From the beginning to the end of 
innovation

❑ In an iterative (and tiered) manner

Safe and sustainable by design chemicals and 
materials: Methodological guidance, Publications 
Office of the European Union, 2024 
https://data.europa.eu/doi/10.2760/28450
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SSbD principles: strengthening innovation within
the Framework
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Innovation/Entry point

Scoping analysis: defines the objectives, principles and decision rules of the innovation.

It includes the description of the initial SSbD system under study, the definition innovation, 

including the (re)design, and identification of the actors along the life cycle

SSbD cycle: strengthening innovation within the 
Framework
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SSbD scenario: the specific and 

real set of conditions (scoping 

analysis elements) that define the 

context in which the SSbD

implementation and assessment is 

carried out

SSbD Scenario: represents the outcome from the 

scoping analysis and identifies the entry point to the 

SSbD assessment, which allows to tailor the safety and 

sustainability assessments accordingly.

Innovation/Entry point

SSbD cycle: strengthening innovation within the 
Framework
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SSbD Evaluation: Presents the outcome 

of the safety and sustainability assessment 

and compares the results in an iterative 

manner with the objectives, (re)design 

actions and decision rules/criteria defined 

in the scoping analysis. 

Possible outcomes of the evaluation, depending on 

the iteration, can be:

➢ Scope should be extended

➢ Objectives should be refined.

➢ (Re)design actions should be refined.

➢ Additional information is needed 

➢ Sufficient degree of certainty has been

achieved.

SSbD Documentation :. 

➢ Provides a summary stating the 

important milestones in the innovation, 

the iterations and conclusion.

➢ It allows transparency regarding the 

way the SSbD has been implemented to 

judge the SSbD level of “completeness”.

➢ It ensures traceability of tiered safety 

and sustainability assessment.

➢ It is also an instrument for 

communication with stakeholders.

SSbD cycle: strengthening innovation within the 
Framework
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SSbD cycle: strengthening innovation within the Framework

Innovation/Entry point

Innovation/Entry point

Maturity of the innovation: will be 

defined and evaluated by the 

SSbD practitioner according to the 

used approach: stage-gate, TRL, 

low-medium-high or regulatory 

readiness level

Maturity of SSbD: should be 

understood as the completeness of the 

fulfilment of the SSbD principles: 

Simplified, intermediate and full.
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Innovation/Entry point

Harmonised and 

standardised 

methods

Harmonised and standardised methods
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Hazard identification and characterisation

Information gathering Hazard characterisation

Existing Information 

gathering

Searching strategy 

will depend on the 

chemical/material

Evaluate the 

information

Identify data/quality 

gaps

Develop a data 

generating strategy

Identification of the chemicals/materials

Intrinsic properties

Identify data needs

Identify and define 

the chemical/material

Derive the tolerable maximum level 

of exposure where no effect is 

observed or predicted

Tier 0: Toxicological concerns 

based on chemistry/structure

Tier 1: In silico predictions 

based on (Q)SAR

Tier 2: In vitro assays

Tier 3: “smart” in vivo studies

Classification

Hazard classification of the 

chemical/material

Environment Hazard 

Physical Hazard

Human Health 

Hazard

Evaluation and integration

Data evaluation and Weight of 

Evidence

Reliability

Adequacy

Relevance No Observed adverse 

level (NOAEL)

Human Effect Factor 

(HEF)

Derived No Effect Level 

(DNEL) 

Tolerable Daily Intake 

(TDI)

Predicted No Effect 

Concentration (PNEC)
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Harmonised and standardised methods

SSbD from Standardisation Standadisation from SSbD

Innovation Support
Provides clear guidance for decision-

making.
Identifies new testing needs for 

innovative materials and processes, 

Scientific Robustness Ensures reproducibility, data quality, and 

comparability.

Increases adoption by aligning test 

methods with SSbD needs.

Regulatory Readiness
Prepares for compliance and facilitates

documentation.

Aligns methods with emerging regulatory 

and policy frameworks.

Transparency
Builds transparency and confidence in 

SSbD-based innovation.

Gains relevance by focusing on new 

risks and sustainability parameters.
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Data

New materials

New methods

New properties

Uncertainty

New approaches

Quality

New systems

Harmonised and standardised methods

DATA SOURCEInnovation process

Conceptual

Computational Desing

Laboratory scale

Pilot scale

Industrial scale

In chemico

In silico

In vitro

In vivo

Epidemiogical

DATA QUALITY

Accuracy/Adequacy

Validity

Reliability

Timeliness

Relevance

Completeness
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Safe and Sustainable 
by Design (SSbD)
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Unless otherwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are 

not owned by the EU, permission may need to be sought directly from the respective right holders.

For more information about SSbD: Safe and sustainable by design (europa.eu)

For updates on SSbD: RTD-SUSTAINABLE-BY-DESIGN@ec.europa.eu

Information about the testing period/reporting template: jrc-ssbd@ec.europa.eu

Information/applications to the Boot Camp: jrc-ssbd@ec.europa.eu

A paradigm shift in the way 

innovation is done

https://creativecommons.org/licenses/by/4.0/
https://research-and-innovation.ec.europa.eu/research-area/industrial-research-and-innovation/key-enabling-technologies/chemicals-and-advanced-materials/safe-and-sustainable-design_en#documents
mailto:RTD-SUSTAINABLE-BY-DESIGN@ec.europa.eu
mailto:jrc-ssbd@ec.europa.eu
mailto:jrc-ssbd@ec.europa.eu

