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Context and Disclaimers

About This Lecture

This lecture provides an introductory framework, with some topics simplified for 
ease of understanding.

Disclaimer

• The content presented herein does not necessarily reflect the opinions, views, or positions of the 
presenters' employer or any affiliated organizations.

• References to specific organizations, tools, or entities are for illustrative purposes only and do not 
imply endorsement or critique. 

• While every effort has been made to ensure the accuracy of the information presented, errors or 
omissions may occur.
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Learning Objectives

• Understand about the critical contribution of exposure science to 
sustainability and associated assessment processes (Module 2), 

• Understand where exposure science can contribute to the fulfilment of 
the UN Sustainable Development Goals (Module 2), and

• Describe major sustainability concepts such as Safe and Sustainable 
by Design (SSbD), which integrates environmental, health, and safety 
features into the design of processes and products, and encourages 
proactive sustainability practices (Module 3)



What is Safe and Sustainable by Design 
(SSbD)?

• Safe and sustainable by design (SSbD) is an EU proposed framework for all 

chemicals and materials. 

• It combines the disciplines of “Risk Assessment” (RA) and “Sustainability 
Assessment” (SA), which utilise different methodologies, framing and 
terminology. 

• The resulting two domains of the framework from this combination are: 

❖ Safety assessment

❖ Environmental sustainability assessment 
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Why was the Development of SSbD 
Framework Initiated?

• With the European Green Deal (2019) the European Commission (EC) aims to transform the European 

Union’s (EU) economy to support a more sustainable future and to implement the United Nations’ SDG 
agenda by 2030. 

• Among the objectives of the Green Deal is the Zero Pollution Ambition. To achieve this goal, a set of actions 

were outlined in the Chemicals Strategy for Sustainability (CSS):

• Action 2.1 - Innovating for safe and sustainable EU chemicals, sub-action 2.1.1 aims at promoting ‘safe and 
sustainable by design’ chemicals, while sub-action 2.1.2 aims at achieving safe products and non-toxic material 

cycles.

• In 2022, the EC adopted a Recommendation establishing a European assessment framework for SSbD 

chemicals and materials to support the implementation of the CSS.

• The scientific-technical basis for the SSbD framework was the developed by the EC’s Joint Research Centre 
(JRC).
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The aim of the SSbD Framework

The SSbD framework aims 
to support decision making 
during the innovation 
process towards safer and 
more sustainable chemicals 
and materials over their life 
cycles. 

The SSbD Framework is a 
general approach to steer 
innovation towards safe and 
sustainable chemicals and 
materials throughout the entire 
life cycle. 

The framework can be applied to 
the development of new chemicals 
and materials or to the re-
assessment of those already in 
existence. 

As such, the SSbD 
framework provides a set of 
assessments and 
indications aiming at this 
goal. 

The SSbD framework is very 
flexible and can be adapted 
to specific organisation 
needs, structures and 
ambitions to stimulate safe 
and sustainable innovation.



Is the SSbD Framework Mandatory?

• The application of the SSbD Framework is voluntary. 

• It combines established hazard and risk assessment approaches for chemicals and materials, with 

sustainability assessment techniques, such as Life Cycle Assessment (LCA) methods.

• The SSbD Framework has been developed as a specific action of the CSS, to promote the design, 

development, production and use of completely new safer and more sustainable chemicals and 

materials considering their entire life cycle, steering the substitution of hazardous and less 

sustainable chemicals and materials. 

• The overall goal is to help in preventing pollution whilst also reducing society’s environmental 
footprint. 

➔  In effect it is just good common sense and good practice to use a framework specifically                     

                     designed to help society be more sustainable and meet the targets of the SDGs.



Overview of the SSbD Framework

Images credit: von Vacano et al. 2022 Angewandte Chemie https://doi.org/10.1002/ange.202210823
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SSbD Cycle

Images credit: JRC 2024 https://doi.org/10.2760/28450



The Need for a Scoping Analysis

• The starting point of any kind of assessment is the scoping of its purpose, which is the process of identifying and 

prioritising the key issues associated with a project which need to be assessed. Scoping determines the boundaries 

and provides focus for the SSbD assessment in the broader R&I process.

• An R&I project can be initiated from different needs, have different objectives, and involve different organisations. For 

example, the innovation can be initiated by:

• An RTO (Research and Technology Organisation) providing innovative solutions to an existing product (e.g. a plastic 

container) to improve its performance in the application (e.g. improves the shelf life of the food in the plastic container)

• Consortia developing a tool to predict safe and sustainability performance

• A company exploring new bio based raw materials

• A company implementing a new production process

• A product manufacturer improving the safety, sustainability, and effectiveness of the product by changing how it is 

applied

• A manufacturer developing a new chemical/material



Chemical Identification

Images credit: JRC 2024 https://doi.org/10.2760/28450



Chemical Identification

Images credit: JRC 2024 https://doi.org/10.2760/28450



Chemical Processes

Images credit: JRC 2024 https://doi.org/10.2760/28450



Chemical Processes

Images credit: JRC 2024 https://doi.org/10.2760/28450



Chemical Applications

Images credit: JRC 2024 https://doi.org/10.2760/28450



Chemical Applications

Images credit: JRC 2024 https://doi.org/10.2760/28450



Information to be Collected

Images credit: JRC 2024 https://doi.org/10.2760/28450



Safety Assessment

The safety assessment starts with gathering all relevant and available information regarding the 

hazard (a standard approach in occupational safety and health / industrial hygiene). This is then 

followed by the hazard assessment per the available information, a process that comprises 3 elements 

which are part of the assessment in the following steps:

1. Evaluation and integration of the available data

2. Classification

3. Derivation of the hazard thresholds for the specific assessment target



Aspects for the Hazard Identification 
and Characterisation

Images credit: JRC 2024 https://doi.org/10.2760/28450



A first hazard identification issue for chemicals/materials is the amount of data needed in relation to their 

intrinsic properties, in order to draw initial conclusions on their classification according to the CLP criteria. 

Collect all available information, which can include:

Chemical Hazard Identification and Data 
Gathering for Classification

• Information about the chemical/material identity

• Physicochemical data

• Non-testing data: i.e. data obtained with (Q)SAR models, 

grouping, read-across, weight of evidence etc.

• Testing data: including all in vitro and in vivo testing data, as 

available

• Human data, including epidemiological data, where 

available

• Any other data that may assist in identifying the presence or 

absence of hazardous properties

This information might be gathered from various 

sources:

• Internal sources available to 

assessor(s)/innovator(s)/trade association(s)/etc.

• Regulatory and scientific databases

• Scientific peer-reviewed literature and grey publications

• Internet searches

• Textbooks / EBooks

• New Approach Methodologies (NAMs).



Aspects for the Exposure Identification 
and Assessment

Images credit: JRC 2024 https://doi.org/10.2760/28450

OC: Operational Condition

RMM: Risk Management Measure



Chemical Risk Characterisation

• Establish the significant routes of exposure and a first estimate of expected exposure levels. Compare any known 

exposures and/or the predicted exposure with the available toxicological knowledge from the hazard assessment in a 

risk characterisation.

• If the available data indicate that for certain uses the risk is too high, e.g. the DNEL/NOAEL values are exceeded, 

further refinement is needed either of the hazard assessment or of the exposure assessment (or both). 

• Decide whether:

A. Hazard further testing is needed, identify the data needs, propose a testing strategy or

B. Exposure: measured data or a higher tier model is needed. Apply another model or use measured data to i) refine the 

exposure scenario and ii) demonstrate control of risk.

• Carry out further exposure assessment and risk characterisation

• Conclude the exposure estimation and risk characterisation (including uncertainty analysis)



Life Cycle Impact Assessment

Four main phases are recommended in order to perform this analysis:

1. Describing the life cycle of the chemical/material and the context of the organisation conducting the assessment

2. Identifying actual and potential sustainability impacts of the chemical/material

3. Assessing the significance of potential impacts based on available information (e.g. via a literature review, 

feedback from stakeholders, interviews with experts)

4. Prioritising the most significant impacts and identifying preliminary improvement options

The level of materiality or importance can be defined using to a five-point Likert scale. The identification of material 
social topics should be carried out combining two approaches: 

• Desk review of social aspects highlighted in sector-specific literature and policy papers 

• Participative techniques (interviews and focus groups), to elicit the views and needs of the industrial 

stakeholders
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Summary: Key Takeaways

• The SSbD has been designed by the European Commission to enable 
professionals working in chemicals development, redesign, innovation as well as 
risk assessment (occupational, environmental, sustainability) to strive towards 
achievement of the UN SDG agenda by 2030.

• The SSbD Framework provides extensive guidance on the chemical risk 
assessment and classification process as well as the Life Cycle Impact Assessment 
and Socio-Economic Assessments as part of the Sustainability Assessment.

• The Framework provides Annexes that provide the professional with the guiding 
questions and principles that enable the assessment processes e.g. Annex B 
provides a range of guiding questions to describe the chemical/material under 
assessment, the processes and product applications of the SSbD system under 
study.



Consequent Modules

Module 3:

• Introduction to Safe and Sustainable by Design

Future training videos:

• Additional legislations may be covered by ISES Europe in specialized 
training videos.



Thank You!

We appreciate your participation and attention

 

We encourage you to explore other ISES Europe training 
videos for deeper insights and broader understanding

Access all videos via: https://ises-europe.org/
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Safe-and-sustainable-by-design: State of the art approaches and lessons learned from value chain perspectives

Christina Apel et al., in Current Opinion in Green and Sustainable Chemistry

https://www.sciencedirect.com/science/article/pii/S2452223623001244

SCORE4Climate: Optimising performance through resource efficiency and circularity

The International Labour Organisation

https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and

Safe and Sustainable by Design Toolbox

EU PARC Initiative

https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox

Operationalization of the safe and sustainable by design framework for chemicals and materials: challenges and proposed actions

Elisabetta Abbate et al., in  Integrated Environmental Assessment and Management 

https://academic.oup.com/ieam/article/21/2/245/7942828

The “Safe and Sustainable by Design” Concept – A Regulatory Approach for a More Sustainable Circular Economy in the European Union?

Leonie Reins and Julia Wijns, in European Journal of Risk Regulation
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