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PLANETS‘ Aim and Objectives

🡪 Develop safer, 
eco-friendly, and socially 
conscious alternatives for 
three key industrial 
chemicals while ensuring 
economic viability
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PLANETS‘ Cases
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EC Recommendation - European Assessment 
Framework for SSbD chemicals and materials 

4

July 2023Dec 2022July 2022 2026

Case studies and 
Identification of challenges

5 Stakeholders workshops and 2 SSbD Bootcamps

Revised 
framework

 May 2024

SSbD 
Framework

SSbD EC 
Recommendation

Methodological 
guidance

https://research-and-innovation.ec.europa.eu/news/all-research-and-innovation-news/recommendation-safe-and-sustainable-chemicals-published-2022-12-08_en
https://research-and-innovation.ec.europa.eu/news/all-research-and-innovation-news/recommendation-safe-and-sustainable-chemicals-published-2022-12-08_en
https://op.europa.eu/en/publication-detail/-/publication/eb0a62f3-031b-11ed-acce-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/c3e396d0-0a5e-11ee-b12e-01aa75ed71a1/language-en
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SSbD - generic workflow

Develop 
scope

Identify 
alternatives

Assess 
hazards & 
exposure

Assess 
per-forman

ce: 
techn.,eco-

nomic, 
social

Compare 
alternatives 
and make 
decisions

Implement

Step 1: Hazard assessment of 
chemical/material

Step 2: Human health and safety 
aspects in the chemical/material 
production and processing phase

Step 3: Human health and safety 
aspects in the final application 

phase 

Step 4: Environmental 
sustainability assessment

Step 5: Social and economic 
sustainability assessment

SSbD Assessment steps Dimensions of safety 
& sustainability

Safety dimension

Environmental dimension

Social and economic 
dimensionsStep 1 - 4Step 5



GA n° 101177608 6

For SSbD you need a plan 🡪 
Scoping

Develop 
scope

Identify 
alternatives

Assess 
hazards & 
exposure

Assess 
per-forman

ce: 
techn.,eco-

nomic, 
social

Compare 
alternatives 
and make 
decisions

Implement

The scoping analysis determines the 
boundaries and provides focus for the 
SSbD assessment by answering the 
questions:

• (Re)design definition: WHY (WHAT)

• System definition: WHAT

• Actors in the life cycle: WHO

• The assessment: HOW
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Scoping: define & integrate your company’s 
perspective 

Regulatory compliance & competitiveness 
Implement regulation, adapt to market needs, improve operational performance

Company policies 
Identify goals, principles, 

decision rules

Characterizing SoC
Key properties, function 

vs. application, 
performance criteria, 
exposure pathways

Stakeholder / actors 
Internal, external, level of engagement

Determining 
assessment 

methods Sequential, 
simultaneous, hybrid 

approaches

WHY HOW

WHO

WHAT
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Decide about how to deal with uncertainty and data 
quality

Remaining neutral about data gaps 

Excluding alternatives with missing data

Penalizing data gaps

Additional tools e.g. QSAR

Quantitative uncertainty analysis

Additional tests

Case studies

Prototyping

Strategies Uncertainty Effort Tier

1

2

3

Acc
ep

tab
le?

Fe
as

ibl
e?
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Decision on acceptable alternatives 

9 9

… a process of integrating information; a multi-criteria approach

Physiochemical properties

Hazard characteristics

Intrinsic exposure potential

Potential lifecycle trade-offs

Technical feasibility

Economic feasibility

Availability of competences

Criterion Benchmark

betterworse
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Assessing trade-offs & considering data gaps and 
quality

10 10

Data gaps / quality ScoreAlternative Ranking
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SSbD system elements (chemical/material, process, 
product)

Abbate E., et al., 2024
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SSbD system elements (chemical/material, process, 
product)

Abbate E., et al., 2024
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SSbD system elements (chemical/material, process, 
product)

Abbate E., et al., 2024
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Changes in the initial SSbD system

Abbate E., et al., 2024
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PLANETS‘ Scoping at Zenodo

Hofer, S., Hofstätter, N., Alfaro Serrano, B., Caldeira, C., Steck, J., & Himly, M.
PLANETS 1st SSbD Training on Scoping. https://doi.org/10.5281/zenodo.15020167

https://doi.org/10.5281/zenodo.15020167
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WHY?    WHO?    WHAT?

How?

The PLANETS generic 
SSbD workflow
A two phases approach aiming to guide the 
CS through SSbD:

• Scoping – Formalise the system under study 
to ensure efficient SSbD assessments

• Assessments – Conduct evaluations of the 
alternatives in comparison to a benchmark
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Plasticizer in food contact materials 🡪 sealing gaskets for glass jars
- use: 6-48 mo @RT; 7-10 d @+4°C, 2-4 mo -20°C
- content: alcohol, free fat, pH (fruit acids, etc.)
- EoL: single use, end up in municipal waste

Plasticizer add to 35-40% by weight of material 🡪 workability, extensibility, flexibility

Di(2-ethyl-hexyl)phthalate, DEHP (i.e. SVHC: toxic for reproduction cat 1B, endocrine disruptor for 
humans & environment) vs. 2 alternatives (epoxidised soybean oil, ESBO; acetyl tributyl citrate, 
ATBC)

Action 1 🡪 Draw the technical value chain of the product (10 min)
Action 2 🡪 Clarify the motivation for substitution (15 min)
Action 3 🡪 Define the re-design (identify purposes, SSbD principle, design level:
material/chemical - process – product) & conduct the system boundary definition (30 min)

Link to material: https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK 

Practical work in break-out teams

https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK
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Practical work in break-out teams
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Di(2-ethyl-hexyl)phthalate, DEHP (i.e. SVHC: toxic for reproduction cat 1B, 
endocrine disruptor for humans & environment):

vs. 2 alternatives

1. epoxidised soybean oil, ESBO:

        2. acetyl tributyl citrate, ATBC:

Practical work in break-out teams
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Practical work in break-out teams
Plastisol production:

Gasket manufacturing:
Use:

End of Life
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Objective 1:
Define the technical value chain

Hands-on Tue afternoon

The technical value chain refers to the series of interconnected processes and 
stakeholders that contribute to the creation, development, and delivery of the 
final product. 

It defines the roles of technical actors and outlines their contributions at each 
stage of the product life-cycle, from initial concept through design, production, and 
maintenance. Each link in the chain adds technical value by refining processes, improving 
efficiency, and ensuring the quality and functionality of the end product. 

Link to material: https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK

https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK
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Objective 2: 
Motivation for re-design

Hands-on Tue afternoon

Reference

Life cycle stage Priority 
+++ (critical)

++ (important)
+ (optional)

Raw material and 
resources

Processing and 
manufacturing

Use End-of-life

Hazard

Exposure and 
release

Environmental 
impact

Economic impact

Social impact

Link to material: https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK

https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK
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Objective 3: (Re)Design and system boundaries 
definition

Hands-on Tue afternoon
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Objective 3: 
(Re)Design and system boundaries 
definition

Hands-on Tue afternoon

(Re)design 
definition 

System 
definition

1/3

Link to material: https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK

https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK
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Objective 3:
(Re)Design and system boundaries 
definition

Hands-on Tue afternoon

(Re)design 
definition 

System 
definition

2/3

Link to material: https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK

https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK
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Objective 3:
(Re)Design and system boundaries 
definition

Hands-on Tue afternoon

(Re)design 
definition 

System 
definition

3/3

Link to material: https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK

https://drive.google.com/drive/folders/1wrwO95Z-BVj6BReEBrhJmziWu8XVn_GK
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SSbD assessment system

Change Eliminate / 
Substitute

Re-Design

27 27

System

Use/need for function

Process

Product

Material

Substance 
of concern 

(SoC)
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Objective 3: (Re)Design and system 
boundaries definition

Hands-on Tue afternoon

(Re)design 
definition 

System 
definition
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Objective 3:
(Re)Design and system boundaries 
definition

Hands-on Tue afternoon

(Re)design 
definition 

System 
definition

System boundaries defintion 
from European Commission, Joint Research Centre, Abbate, E., 
Garmendia Aguirre, I., Bracalente, G., Mancini, L., Tosches, D., 
Rasmussen, K., Bennett, M.J., Rauscher, H. and Sala, S., Safe and 
Sustainable by Design chemicals and materials - Methodological 
Guidance, Publications Office of the European Union, Luxembourg, 
2024, https://data.europa.eu/doi/10.2760/28450, JRC138035. 
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PLANETS‘ Tier 1 at Zenodo

Shandilya, N., Steck, J., Hofer, S., Hofstätter, N., & Himly, M.
PLANETS SSbD Training on Tier 1 Assessment. https://doi.org/10.5281/zenodo.15116118

https://doi.org/10.5281/zenodo.15116118
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Tier 1 assessment

Innovation 
process

Data 
availability

Gate2 Gate3 Gate4
Product Idea & 

Screening Lab Scale Pilot scale

Qualitative assessment
Quantitative assessment

Tools
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Tier 1 
assessment 
decision 
scheme

= yes

= no

= move forwardNO ISSUE

Strong negative
Are non-sustainable renewable raw materials or conflicting minerals or critical raw materials used during production?

Strong negative

Negative C -

Is it likely that the CLP limit for hazardous substances (SVHC, ELoC, or MhS) will be exceeded in the final application, with a concentration 
greater than 0.1% w/w?

Are substances which are relevant for upcoming regulations and/or industry/customer specific requirements likely to be present? e.g. SoCs 
present in ESPR relevant products, substances on Restriction Road Map or on the chemicals convention list.

Compared to the benchmark, does the new material or product development lead to the deterioration of basic rights & needs of the workers, 
consumers, including children, and on the local community? 

C --

C --

A++

Compared to the benchmark, is there any positive impact on any of the 8 sustainability categories? 
B

Compared to the benchmark, is there any negative impact on any of the 8 sustainability categories? 

Compared to the benchmark, does the new material or product development lead to an improvement in 
creating new jobs, development of new skills, knowledge and employability, society's 
economic/technologic/sustainable development?

Compared to the benchmark, does the new material or product development allow for fair competition, good 
supplier relationships and respect of intellectual property rights? 

At least 
one is 
yes?

A+

Neutral

Positive

Strong positive
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Points of 
attention

At any life cycle stage, is your material or product in powder 
form and/or is it possible that dust or aerosols are released ?

Is your material or product multi-component? 

Dermal occupational and/or consumer exposure likely

Does your material contain rigid, persistent 
fibers (length > 5 µm and diameter < 3 µm)? 

Is there a possibility of (in)direct contact with worker and/or consumer skin?

Is there a possibility of oral consumer exposure?

Are human and/or environmentally hazardous substances (SVHC ELoC, MhS, 
SoC or hazard band C, D or E) used at any life cycle stage of the product?

Is human exposure or environmental release of 
these hazardous substances likely? 

Is there a possibility of substantial material breakdown during production, use and/or end of life? 

Potential human and/or environmental exposure to hazardous 
substances used or released throughout the products life cycle

Material may be hazardous to humans

Human exposure via inhalation and environmental release likely

Potential exposure to released forms and components of the material, 
which may cause synergistic or additive hazardous effects

At any life cycle stage, is your material or product in a liquid/vapour (with 
vapour pressure > 1 Pa) and/or is it possible that vapours are released ?

Human and environmental exposure to transformed and/or released forms likely

Oral consumer exposure likely

Are there any exposure prevention measure(s) applied at the workplace? Worker exposure likely

Is the marketability of the new material or product better or equal to the benchmark due to, for instance, 
improved or new functionality or a clear image advantage?

Economic performance might suffer or limited economic opportunities
Is the (expected) purchase price per unit of the new material or product lower or equal to the benchmark?

Are the capital expenditures and operational costs (e.g. maintenance, energy use) during the production and/or 
use phase of the new product or application lower or equal to the benchmark? 

Is the Probability of Success (technical and commercial) of the new product >10%?

Is the foreseen market potential of the new material or product ≥ 1M€ in Europe? 

Is the foreseen production tonnage of the new material or product ≥ 1 tonne per year? Calendar year is from 1 
Jan to 31 Dec.

If applicable to the product category, REACH Regulation (EC 1907/2006) 
compliance mandatory

Ensure in which tonnage band does the produced material or product 
falls and fulfil REACH tiered requirements accordingly   

= yes

= no

= point of 
attention

• No “show-stoppers”

• Make innovators aware of 
the potential SSbD issues

• Each PoA triggers a 
higher tier assessment
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Tier 1 assessment tool
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SSbD
Hands
-on
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SSbD
Hands-on

https://drive.google.com/d
rive/folders/17eIfy6OB5W
CBIldo_O0SCEPSRHWx
QHKQ 

Develop 
scope

Identify 
alternatives

Assess 
hazards & 
exposure

Assess 
per-forman

ce: 
techn.,eco-

nomic, 
social

Compare 
alternatives 
and make 
decisions

Implement

https://drive.google.com/drive/folders/17eIfy6OB5WCBIldo_O0SCEPSRHWxQHKQ
https://drive.google.com/drive/folders/17eIfy6OB5WCBIldo_O0SCEPSRHWxQHKQ
https://drive.google.com/drive/folders/17eIfy6OB5WCBIldo_O0SCEPSRHWxQHKQ
https://drive.google.com/drive/folders/17eIfy6OB5WCBIldo_O0SCEPSRHWxQHKQ
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Follow us to never 
miss a thing!

LinkedIn

www.project-planets.eu/

@PLANETS SSbD
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Technical value chain incl. potential stakeholders
• Plasticizer in food contact material

• DEHP and 2 alternatives

• SSbD is function based: need to define an application

• Define the system and coverage of each step
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Objective 2: Motivation for re-design

Break-out teams 

Reference

Life cycle stage Priority 
+++ (critical)

++ (important)
+ (optional)

Raw material and 
resources

Processing and 
manufacturing

Use End-of-life

Hazard
Repro tox + 
endocrine disrupt.

Repro tox + 
endocrine disrupt.

Material burnt +++

Exposure and 
release

May be released 
into food by time

+++

Environmental 
impact

Economic impact

Social impact


