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Fair Use Disclaimer

This presentation may contain copyrighted material used under the fair dealing exceptions in EU copyright law,
in accordance with Directive 2001/29/EC and Directive 2019/790. It is intended solely for non-commercial,
educational purposes.

Copyright Notice
© ISES Europe 2025

All rights to the original works are retained by their respective copyright holders. Any reproduction,
distribution, or use of this presentation, in whole or in part, requires explicit permission from the copyright
holder(s) or the author. Unauthorized use of any content is strictly prohibited.



Overview of All Training Videos

DoE 1)
DoE 2)
DoE 3)
DoE 4)
DoE 5)
DoE 6)
DoE 7)
DoE 8)
DoE 9)

Basic Concepts and Principles in Exposure Science

Fundamentals of Environmental Chemistry and
Exposure Modelling
Exposure Monitoring

Exposure Assessment and Risk Characterisation

(Eco)Toxicology

Risk Management and Sustainability Assessment

Relevant Legislative Frameworks

Risk Communication and Stakeholder Engagement

Statistics and Epidemiology

Access all videos via:

https://lises-europe.org/
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Risk Management and Sustainability Assessment vy

Module 1 Risk Management

Module 2 Introduction to Sustainable Development
Module 3 Introduction to Safe and Sustainable by Design
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Module 3

Introduction to Sustainable Development

Conor Buggy
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Meet Today’s Presenter:

* Current Roles:
* Associate Professor in Occupational and Environmental Studies | University College Dublin (2012—Present)

* Director of the UCD Centre for Safety and Health at Work | University College Dublin (2010 — Present)

* Previous Roles:
* ARUP Consulting Engineers (2006—-2010): Consulting Scientist, Engineer and Project Manager.

* Education:
e PhD in Environmental Engineering, Dublin City University; BA Moderatorship in Environmental Science,
Trinity College Dublin.

e Certification: Professional Certificate in University Teaching and Learning (2017). Professional
Diploma in Entrepreneurial Education (2018).
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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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* 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)
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» 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:
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Why was the Development of SSbD ZIES =
Framework Initiated? A

* 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):

e 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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Product Performance

Transparency & Information

Value Chain Collaboration
Health & Safety

Safe and
Sustainable-
by-Design

Value Chain Actions

Reduced Climate Impact
Employment & Workers

Local Communities Improved Circularity

Consumers

Protect, Preserve & Restore
Well-being Ecosystems Services

Images credit: Slootweg 2024 One Earth https://doi.org/10.1016/j.oneear.2024.04.006



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? < ISES 2

AR
Posupe SO

* 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.
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Design Principles

Several principles can
be followed, such as...

: g:::: :’,};{:f;’,}’ng Design Actions Design Indicators
B Sustainable
Chemistry 4 § 4 4
B Safe by design ‘ ’ ‘
"

Low TRL ) High TRL
Innovation Process

Safety and Sustainability Assessment
Step 1: Hazard assessment ﬁ
Step 2: Human health and safety aspects in processing
Step 3: Human health and safety aspects in applicaticn Chemical/
Step 4: Envircnmental sustainability (including EoL) Material is SSbD

Step 5: Socialand economic sustainability assessment

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

Hazard assessment of the
chemical/material

A — &

Environmental sustainability
assessment

PRODUCTION USE

RAW & END OF 5"”
MATERIALS

LIFE ..

Optional step

@

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

PRODULTICN

mw ﬁ » [ooooo
MnTERmLs a

@

Human health and environmental aspects
in the final application phase

Exposure
PRODUCTION é
RAW END OF
A LIFE N

MATERIALS

M oz

000
oclo-cconomic assessment MATERIALS

Images credit: JRC 2024 https://doi.org/10.2760/28450
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* 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&l 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
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Is the chemical/material
known?

Chemical/material

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



Chemical Identification < |SES

Chemical/material

The identification and definition of the chemical/material is key as its in-
trinsic properties are determinant for both safety and sustainability as-
sessment.

The identification of the chemical/material will also support the identifi-

cation of the processes and products of which it is a part and in which its
intrinsic properties will have an impact.

REACH (European Parliament and the Council, 2006) and CLP (European Parliament and the Council, 2008),
the fundamental EU chemicals legislation, do not define the term ‘chemical’, but rather define and distinguish
the legal terms ‘substance’ and ‘mixture’ in the context of chemicals:

Substance: A chemical element and its compounds in the natural state or obtained by any manufacturing pro-
cess, including any additive necessary to preserve its stability and any impurity deriving from the process
used, but excluding any solvent which may be separated without affecting the stability of the substance
or changing its composition. (EU, 2006)

Mixture: ‘a mixture or solution composed of two or more substances’ (European Parliament and Council, 2006
as amended by EU, 2008)

With regard to the definition of ‘material’, the SSbD framework defines:

Material: substances or mixtures which may or may not fulfil the definition of an article under REACH and may

be of natural or synthetic origin (European Commission Directorate-General for Research and Innovation,
2021).

The SSbD covers both chemicals and materials and therefore the parameters for the identification can differ
from case to case.

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



Chemical Processes

Process(es)

Are the production
and processes
known?

Search in available information sources

AND/OR

Engage with the value chain to identify the

chemical/material supplier

Select which of the following(s) better represent the chemical/material under
study

U The chemical/material is consumed or used for chemical processing in order
to be transformed into another chemical/material;

U The chemical/material is intentionally added as a component in a
mixture/formulation process;

U The chemical/material is used in the manufacturing of a product and is not
meant to be part of the final product;

U The chemical/material is used in the manufacturing of a product and is
meant to be part of it;

U End of Life management (waste disposal or recovery) of the
chemical/material.

U Other

Images credit: JRC 2024 https://doi.org/10.2760/28450
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The definition of the process starts with the identification of the activities of the first actor in the life cycle of a
chemical/material, the manufacturer/producer of the chemical/material, and includes processes by which the
chemical/material is produced from raw materials.

A very important aspect for the safety and sustainability assessment is
how the chemical/material is manufactured and further processed.

This is of paramount importance, because while the intrinsic properties
Process(es) of the chemical/material remain unchanged during the entire life cycle,
the impact of the chemical/material will be specific to how it is used.

It continues with the description of the processing activities like formulation where relevant, and/or other ac-
tivities undertaken by workers.

Products containing the chemical/material can be used or further processed by workers at industrial sites. This
also includes processing of semi-finished products with the aim of producing the final product (e.g. calendering,
spraying, extrusion). Activities related to the End of Life (waste disposal or recovery) are also considered.

Identifying the processes, the assessor will be able to assess the chemi-
cal/material impact to the target population in these activities.

Images credit: JRC 2024 https://doi.org/10.2760/28450
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Is the final product/
application known'?

Product

application(s)

AND/OR

Images credit: JRC 2024 https://doi.org/10.2760/28450
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Product/application(s)

The identification of the final product/application enables the assessor to
explore how the chemical/material is used, and also assist the under-
standing of the role/impact of the chemical/material in the safety, sus-
tainability and functionality performance in the end product and applica-
tion, notably in the population exposed to it.

Identifying the processes, the assessor will be able to assess the chemi-

cal/material impact to the target population in the final product/applica-
tion.

As much detail as possible regarding the product/application is relevant for scoping the SShD assessment.

The identification of the industry sector and type of product are often identified at the beginning of innovation.
The assessor should consider the particular function (or service) that the chemical/material provides to the
product/application.

Another important aspect is the identification of regulatory requirements related to safety and functionality
performance that the product/application must fulfil for the innovation to be placed on the market.

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



Information to be Collected

O Goall(s) of the innovation

> Level(s) of
the
(re)design

» Implementation
of design
principles

Molecular: design of new chemicals and materials based on the atomic level description of the
molecular system. This type of design effectively delivers new chemicals and materials.

Product: design of the product in which the chemical/material might be used with a specific
function that will eventually be used by industrial workers, professionals or consumers.

Process: design of new or improved processes. Process design does not change the intrinsic
properties (e.g. hazard properties) of the chemical or material, but it can make the production and
processing (including the End of Life) safer and more sustainable (e.g., via more energy-efficient or
resource-efficient production process, and/ or minimizing the use of hazardous substances in the
process). The process design includes upstream steps, such as the selection of the feedstock.

SShD1
SSbD2
SShD3
SShD4
SSbD5
SSbD6
SSbD7
SshD8

Others,

Material efficiency

Minimise the use of hazardous chemicals/materials

Design for energy efficiency
Use renewable sources

Prevent and avoid hazardous emissions
Reduce exposure to hazardous substances

Design for end-of-life
Consider the whole life cycle

based on specific sector under consideration and the

particular application

O Preliminary identification of hotspots along the life cycle

=

Selection of indicators
and actions that

describe the
performance and
implementation of the
selected design
principles.

See Table 1 of the JRC S5bD framework

for guidance

> Expected life cycle stage(s) more affected by the innovation (either posiﬂvelvornmtivelv},
» Any variation compared to the initial system to fulfil the function (eg different amount of
chemical/material/formulation/mixture/etc.);

» Etc.

Images credit: JRC 2024 https://doi.org/10.2760/28450
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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 Y
and Characterisation T

Information gathering Evaluation and integration Classification Hazard characterisation

Identification of the chemicals/matenals

Data evaluation and Weight of Hazard classification of the D;nve‘ ! ﬂ:& tolerable nr':aximum
Intrinsic properties Evidence mical/material Vel of exposure where no
i o effect is observed or predicted
Searching strategy will
depend on the
chemical/material
Idecrgy gnﬂ n:left‘lm? tihe Tier 0: TD#CG'ZE-CG' - Derived No Effect
mical/materia ¢+ concerns based on ; Human Health Level (DNEL
{_chemistry/structure Relevance Hazard ( :
Existing Information \ No Observed adverse
gathering | [Yie i aeh mieions || Environment level (NOAEL)
! - : i Reliabi
| bessdon(@isar | o Hazard
Identify data needs . Human Effect Factor
Tier 2: In vitro assays Adequacy Physical Hazard (HEF)
Evaluate the
; e \ Tolerable Daily Intake
informeition Tier 3 “smart” in vivo , (TDI)
\dentify data/quality Wi j :
e 3 0 | g Occupational
Exposure Level (OEL)
Develop a data
generating strategy

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

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 TN

and Assessment i
Exposure dontification

Exposure determinants:
Volatility, dustiness, temperature, pressure... Predict the likelihood of the exposure
Exposure Scenarios
Operational conditions: duration, quantity,
concentration....
Risk Management measures.

: : OC: Operational Condition
SN Oy SRy WeanIend o ’ % RMM: Risk Management Measure
the value chain e i

i : . .
Map the uses (processes and et ngssrr:stt:;ﬁsexposure 4 iesec Explosre
! Assessment
products) : Simple modelling | g
Compile all available information {" Tier 2: More realistic exposure | & Exposure Banding
on OCs and RMMs E assumptions i "'OI"
More detailed modelling i E Modelling
Select appropriate process or K:IIIZ:III:I:IZZZIIIIIIZIIZZII:IIIIIII\\ %
product categories related to the i Tier 3: Probabilistic exposure > Monitoring
uses identified ; assumptions | S
Detailed site specific modelling | Validated monitoring
Build the exposure scenario | T

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

e Desk review of social aspects highlighted in sector-specific literature and policy papers
e Participative techniques (interviews and focus groups), to elicit the views and needs of the industrial

stakeholders
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* 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
guestions 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.
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Module 3:
* Introduction to Safe and Sustainable by Design

Future training videos:

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




Further Reading < ISES 22

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/52452223623001244

SCOREA4Climate: 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

https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-
more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBCO3AS83



https://www.sciencedirect.com/science/article/pii/S2452223623001244
https://www.sciencedirect.com/science/article/pii/S2452223623001244
https://www.sciencedirect.com/science/article/pii/S2452223623001244
https://www.sciencedirect.com/science/article/pii/S2452223623001244
https://www.sciencedirect.com/science/article/pii/S2452223623001244
https://www.sciencedirect.com/science/article/pii/S2452223623001244
https://www.sciencedirect.com/science/article/pii/S2452223623001244
https://www.sciencedirect.com/science/article/pii/S2452223623001244
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.ilo.org/publications/score4climate-optimising-performance-through-resource-efficiency-and
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://www.eu-parc.eu/thematic-areas/tools-resources/safe-and-sustainable-design-toolbox
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://academic.oup.com/ieam/article/21/2/245/7942828
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/safe-and-sustainable-by-design-concept-a-regulatory-approach-for-a-more-sustainable-circular-economy-in-the-european-union/6B8AC7837E1C65D499D00B5ECBC03A83

	Slide 1: DoE 6: Risk Management and Sustainability Assessment
	Slide 2
	Slide 3: Overview of All Training Videos
	Slide 4: Domain of Expertise (DoE) 6: Risk Management and Sustainability Assessment
	Slide 5: DoE 6: Risk Management and  Sustainability Assessment  Module 3
	Slide 6
	Slide 7: Context and Disclaimers
	Slide 8: Content
	Slide 9: Learning Objectives
	Slide 10: What is Safe and Sustainable by Design (SSbD)?
	Slide 11: Content
	Slide 12: Why was the Development of SSbD Framework Initiated?
	Slide 13
	Slide 14: The aim of the SSbD Framework
	Slide 15: Is the SSbD Framework Mandatory?
	Slide 16: Overview of the SSbD Framework
	Slide 17: Content
	Slide 18: SSbD Cycle
	Slide 19: The Need for a Scoping Analysis
	Slide 20: Chemical Identification
	Slide 21: Chemical Identification
	Slide 22: Chemical Processes
	Slide 23: Chemical Processes
	Slide 24: Chemical Applications
	Slide 25: Chemical Applications
	Slide 26: Information to be Collected
	Slide 27: Safety Assessment
	Slide 28: Aspects for the Hazard Identification and Characterisation
	Slide 29: Chemical Hazard Identification and Data Gathering for Classification
	Slide 30: Aspects for the Exposure Identification and Assessment
	Slide 31: Chemical Risk Characterisation
	Slide 32: Life Cycle Impact Assessment
	Slide 33: Content
	Slide 34: Summary: Key Takeaways
	Slide 35: Consequent Modules
	Slide 36: Thank You!
	Slide 37: Further Reading

