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Module 3: Introduction to Safe and Sustainable by Design

Slide 1: Title Slide

Welcome everyone to Module 3 of the ISES Europe Training Series on Risk Management and
Sustainability Assessment. Today’s module is titled Introduction to Sustainable Development. This
presentation is part of the broader Domain of Expertise 6. I’'m Dr. Conor Buggy, and I'll be your guide
through the core concepts of sustainability in the context of chemical safety, innovation, and risk
management.

Slide 2: Legal Notice

Before we begin, a quick note on fair use and copyright. This presentation includes materials under
the fair dealing exceptions of EU copyright law. It's intended solely for non-commercial, educational
purposes. All rights to original works are retained by their respective copyright holders.

Slide 3: Overview of All Training Videos

This module is part of a broader series covering a comprehensive range of topics in exposure science.
From fundamentals in chemistry and toxicology, to risk communication and statistics. Domain of
Expertise 6 focuses on integrating sustainability principles into chemical and materials design. The
full video series is accessible via the ISES Europe website.

Slide 4: Introduction to Safe and Sustainable by Design

In Module 3, we focus specifically on Safe and Sustainable by Design, often referred to as SSbD. We’'ll
explore what SSbD means, why it was developed, and how it is implemented to create safer, more
sustainable chemicals and materials.

Slide 5: Presenter Introduction

A bit about myself. I'm an Associate Professor in Occupational and Environmental Studies at
University College Dublin. With a background in environmental engineering and a long-standing
focus on safety and health in work environments, | bring both academic and industry perspectives
to this discussion.
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Slide 6: Context and Disclaimers

This module provides a foundational overview, and some content has been simplified for clarity.
Views expressed are mine and do not necessarily reflect those of my institution. Please note that
any references to organizations or tools are illustrative, not endorsements.

Slide 7: Content Outline

Our journey today includes four key sections: an introduction, an overview of the SSbD framework,
key steps in conducting an SSbD assessment, and finally, a summary to consolidate our
understanding. If you recall | asked you at the end of Module 2 to review the SSbD framework
document before watching this module. If you have not yet done so, please stop and go and review
the document. It is 88 pages long and should take approximately four to six hours to read through
to gain a thorough understanding of it. This is an important specified learning activity that needs to
be undertaken after Module 2 and before Module 3.

Slide 8: Learning Objectives

By the end of this session, you’ll understand the role of exposure science in sustainability, recognize
its alignment with the UN Sustainable Development Goals, and describe the SSbD framework—an
essential tool for integrating safety and sustainability into innovation.

Slide 9: What is SSbD?

SSbD is a strategic EU framework designed to merge risk assessment and sustainability assessment.
It acknowledges the need to evaluate not only the hazards and exposures associated with chemicals
but also their environmental footprint. It essentially frames safety and sustainability as twin pillars
of responsible innovation.

Slide 10: Content Revisited
Let’s revisit our content flow—this slide reminds us of our roadmap as we transition into the detailed
exploration of the SSbD framework.

Slide 11: Why Was SSbD Developed?

The SSbD framework was born from the European Green Deal and the Chemicals Strategy for
Sustainability. It’s designed to support the transition toward a toxic-free environment and meet the
SDG agenda by 2030. It's backed by scientific foundations developed by the EC’s Joint Research
Centre.

Slide 12: The Aim of the SSbD Framework

The overarching aim is to promote innovation that is inherently safe and sustainable. This means
rethinking the design and lifecycle of chemicals and materials to eliminate pollution and foster
circular economy practices.
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Slide 13: Is the SSbD Framework Mandatory?

Currently, the framework is voluntary. However, its principles reflect best practices. It encourages
lifecycle thinking and helps organizations align with broader sustainability goals and legal
expectations—even if not yet mandated.

Slide 14: Overview of the SSbD Framework

This visual illustrates the conceptual architecture of the SSbD framework. It includes integrated steps
that connect chemical safety, risk characterization, and sustainability performance assessment—
using tools like Life Cycle Assessment.

Slide 15: Content Revisited Again
Now that we’ve grasped the framework, we shift to the step-by-step guide on how an SSbD
assessment is conducted in real-world applications.

Slide 16: SSbD Cycle

The SSbD cycle reflects an iterative process. It starts with scoping and identification, followed by
safety and sustainability assessments, and finishes with performance verification and refinement.
Each step is deeply interlinked and data-dependent.

Slide 17: The Need for a Scoping Analysis

Scoping is critical. It defines the purpose and boundaries of the assessment. Whether you’re
developing a new polymer or improving a production process, the initial scope determines your
focus and data needs throughout the SSbD process.

Slide 18-19: Chemical Identification

Next is chemical identification. This involves detailing the identity, structure, and composition of the
substance. It sets the stage for hazard and exposure evaluations. Proper identification ensures the
relevance and reliability of the subsequent data."

Slide 20-21: Chemical Processes

Understanding chemical processes is vital. We assess not just what the chemical is, but how it’s made,
transformed, and used. This includes synthesis, production conditions, and emissions. Such insights
are key to understanding exposure risks and sustainability metrics."

Slide 22-23: Chemical Applications

We also examine how the chemical is applied. Is it used in cosmetics, packaging, or industrial
materials? Each application context implies different exposure scenarios, regulatory requirements,
and end-of-life concerns.
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Slide 24: Information to Be Collected

This step requires collecting comprehensive information, from internal data to public databases. It
forms the basis for both safety and sustainability evaluations, enabling a well-informed assessment
process.

Slide 25: Safety Assessment

In safety assessment, we start with hazard identification. We evaluate toxicity, reactivity, and
bioavailability. We classify risks and derive hazard thresholds. The goal is to understand what harm
a substance might cause and under what conditions.

Slide 26: Aspects for Hazard Identification

Hazard identification involves gathering both experimental and computational data. We use models
like QSAR, data from in vivo and in vitro studies, and sometimes even human epidemiological data
to determine a substance’s classification under CLP criteria.

Slide 27: Chemical Hazard Identification and Data Gathering

This slide details sources of data—ranging from internal reports to regulatory and peer-reviewed
literature. The emphasis is on collecting diverse, credible information to ensure a robust
classification and risk prediction.

Slide 28: Aspects for Exposure Identification

Exposure identification evaluates the extent to which people or the environment come into contact
with a substance. Factors include operational conditions, risk management measures, and use
scenarios. This forms the bridge to risk characterization.

Slide 29: Chemical Risk Characterization

In risk characterization, we combine hazard and exposure insights. If predicted exposures exceed
safe thresholds, further refinement or mitigation is required. This is an iterative process—refine,
reassess, and validate until risks are acceptable.

Slide 30: Life Cycle Impact Assessment

Sustainability assessment incorporates Life Cycle Impact Assessment—or LCIA. We evaluate
environmental impacts across the entire lifecycle—from raw material extraction to disposal. This
ensures that safety does not come at the cost of sustainability.

Slide 31: Content Recap

As we near the end, here’s a reminder of what we’ve covered: the SSbD framework, the steps
involved in assessment, and the tools used to evaluate both safety and sustainability.
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Slide 32: Summary and Key Takeaways

To summarise: SSbD is a powerful, forward-thinking approach developed by the European
Commission. It integrates chemical safety and environmental sustainability into product design,
aligning innovation with the SDGs. Annexes within the framework provide practitioners with guiding
guestions and methods to implement SSbD effectively.

Slide 33: Consequent Modules

This module is just one piece of a broader training ecosystem. Future modules will delve deeper into
related legislation and communication strategies. | encourage you to explore them to deepen your
expertise.

Slide 34: Thank You

Thank you for your attention. It’s been a pleasure to share this introduction to Safe and Sustainable
by Design. Please continue your journey through the ISES Europe training series for broader insights
and practical tools in exposure and sustainability science.

Slide 35: Further Reading
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