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Module 2: Introduction to Sustainable Development

Slide 1 —Title Slide

Welcome, everyone, to Module 2 of the ISES Europe Training Series on Domain of Expertise 6 — Risk
Management and Sustainability Assessment. I’'m Dr. Conor Buggy, and it’s a pleasure to take you
through this journey today, where we’ll be diving into the intersection of risk management and
sustainable development, with a particular focus on the vital role of exposure science.

Slide 2 — Fair Use Disclaimer

Before we begin, please take note of this fair use and copyright disclaimer. All original works are the
property of their respective owners. Any reproduction or distribution requires explicit permission.
Thank you for respecting these terms.

Slide 3 — Overview of All Training Videos

This slide gives you an overview of the full training series. Domain of Expertise 6, which we are
focused on today, is part of a broader curriculum that starts with foundational topics in exposure
science and builds toward application and communication. You can explore all these modules on the
ISES Europe website. Today, we’re specifically exploring how exposure science connects to
sustainability.

Slide 4 — Module Context

DoE 6 is split into three modules. We've already covered the basics of risk management with Urs
Schluter. If you haven’t reviewed his lecture and reading already please do so before proceeding to
this module to ensure you have the correct flow to your learning Today, we’re focusing on
sustainable development — what it means, how it relates to risk and exposure, and why it’s essential
for environmental and public health. In the next module, we’ll move into Safe and Sustainable by
Design, or SSbD and | will ask you to review a significant document after this module and before that
as it acts as a summary to the specified learning activity.

Slide 5
Blank
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Slide 6 — Meet Today’s Presenter

A little about me before we continue. I’'m Dr. Conor Buggy, Associate Professor at University College
Dublin, with a background in environmental science and engineering. I've worked across academia,
consultancy, and regulatory contexts. This mix of experience informs my approach to sustainability
and exposure science — practical, research-informed, and policy-aware.

Slide 7 — Context and Disclaimers

This module presents an introductory framework. We’ve simplified some complex topics for clarity.
While I've done my best to ensure accuracy, there may be minor omissions or oversights. Also, the
views expressed here are my own and not necessarily those of any organizations | work with.
References to external entities are for illustrative purposes only.

Slide 8 — Content

Here’s today’s roadmap. We’ll begin by defining sustainability, then explore how exposure science
contributes to it. We’ll connect these ideas to the United Nations Sustainable Development Goals,
or SDGs, and close with a summary. Throughout, think about how exposure science fits into global
sustainability efforts.

Slide 9 — Learning Objectives

Our goals today are threefold: first, to understand how exposure science supports sustainability
assessment; second, to identify where exposure data helps fulfill the UN SDGs; and third, to prepare
for the next module by grasping foundational sustainability concepts like Safe and Sustainable by
Design.

Slide 10 — What is Sustainability?

Sustainability is often simplified, but it’s profoundly important. It’s about using our resources wisely
— for today and for generations to come. It means considering ecological, economic, and social
systems as interconnected. In exposure science, this means understanding and reducing harmful
exposures over the long term — not just for immediate risk, but for future wellbeing.

Slide 11 — Complexity of factors

There are an incredible array of factors at play when it comes to understanding sustainability as a
broad concept. At a high level we can consider three domains; social, environmental and economic.
If we look at each in detail we can see the significant overlap that occurs between these domains.
When considering the social domain sustainability needs to consider communities, social justice,
cultural diversity, self sufficiency, childhood development and the areas that overlap with the
environment which include healthy homes and optimal transportation access while overlapping with
economics on supporting local economies and developing affordable housing. When considering the
economic domain we need to consider workforce development, industrial development, land and
infrastructure planning, business retention and expansion, business engagement and
entrepreneurship supports while also overlapping with the environmental domain on the waste
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cycle and management as well as green development and building renewal. From the environmental
domain we need to consider air quality, water quality, biodiversity, soil quality and retention, carbon
accounting, urban environmental sustainability and municipality development and community
recycling and environmental initiatives. All three domains must come together to consider climate
action.

Slide 12 — Content Reminder
Now we move on to looking at how exposure science and sustainability overlap and support one
another.

Slide 13 — What is the Exposome?

To connect exposure science and sustainability, we must understand the exposome — the full range
of environmental exposures we face across our whole lifespan — from the womb to the grave
essentially. From air and water to food and lifestyle factors, the exposome shapes our individual and
collective health. Studying it helps us uncover hidden contributors to disease and inequality, which
is essential for the development and promotion of sustainable solutions.

Slide 14 — Exposomics: Understanding the Interactions

Exposomics explores how our environment interacts with biology over time. It’s a systems-based
approach — one that recognizes how pollution, diet, behavior, and policy intersect. In sustainability,
this approach helps us understand long-term impacts on populations and ecosystems. It gives us a
more holistic lens for designing solutions.

Slide 15 — Role of Exposure Science as Enabler of Sustainable Practices

Exposure science is an enabler — it translates environmental data into actionable insights. From
informing toxicology studies to shaping urban planning and disaster response, it gives us the tools
to act preventively. Integrating exposure data into sustainability practices ensures that public and
environmental health remain central.

Slide 16 — Use of Risk Assessment as a Sustainable Practice

A well-conducted risk assessment is inherently a sustainability tool. It helps identify at-risk
populations, clarify exposure pathways, and prioritize interventions. But to be effective, it must be
comprehensive, inclusive of background exposures, and adaptable to real-world changes.
Uncertainty must be acknowledged, so decisions are transparent and science-based.

Slide 17 — Content Reminder

We've covered exposure and sustainability. Now, let’s delve into sustainable development,
particularly the UN framework, and how exposure science contributes to its goals.
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Slide 18 — What is Sustainable Development?

The UN defines sustainable development as meeting present needs without compromising future
generations. UCLA extends this, emphasizing environmental health, social equity, and economic
vitality — all interconnected. Sustainability isn’t a siloed goal — it’s systemic, requiring coordinated
efforts across disciplines and sectors.

Slide 19 — The United Nations Sustainable Development Goals

Following the decade of the Millennium Development Goals, the United Nations developed a new
series of objectives for global societies development that would lead us to a better world by 2030.
Most of these sustainable development goals however do have a potential lifespan of up to 2050.
All of the SDGs as they are commonly referred to are designed to work together and be
complementary across disciplines to reflect the complexity of our global society and the
environment and how they all interact. | would encourage you all to sit down and go through all of
the SDGs to understand them better. The section on further reading has plenty of material that you
can utilise as specified learning activities to understand the SDGs further.

Slide 20 — Which SDGs Matter Most for Exposure Science?

Several SDGs directly relate to exposure science: SDG 3 (health), SDG 6 (water), SDG 8 (work), SDG
12 (consumption), and SDGs 14 and 15 (life below water and on land). These are areas where
exposure data can reveal environmental threats, drive regulation, and support healthier systems.

Slide 21 — Why Exposure Science is Needed in Sustainable Development

Why does exposure science matter here? Because exposure is a gateway — it links environmental
hazards to health outcomes. Better exposure data improves toxicology, risk assessment, and public
health planning. It helps us target vulnerable populations, understand cumulative exposures, and
design effective regulations.”

Slide 22 — SDG 3: Good Health and Wellbeing

SDG 3, especially Target 3.9, is about reducing deaths from pollution. Exposure science is central —
from identifying air and water contaminants to guiding occupational health. Human biomonitoring
plays a key role in tracking real-world impacts and evaluating interventions.”

Slide 23 — SDG 6: Clean Water and Sanitation

Target 6.3 focuses on water quality and reuse. Exposure science informs safe thresholds, assesses
pollutant migration, and helps develop treatment strategies. Monitoring both drinking water and
wastewater helps us protect communities and ecosystems — especially where contamination risks
are high.
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Slide 24 — SDG 8: Decent Work and Economic Growth

Target 8.4 promotes resource-efficient growth. Here, exposure science ensures that cleaner
production doesn’t come at the cost of worker health. It helps us choose safer chemicals, assess
workplace risks, and support green jobs that are also safe jobs.

Slide 25 — SDG 12: Responsible Consumption and Production

Target 12.4 is about sound chemical and waste management. Exposure science is vital here, tracing
pollutants across life cycles — from manufacturing to disposal. Again, biomonitoring can track long-
term effects, helping us validate policies and redesign processes for sustainability.

Slide 26 — Content Reminder
We’ve now covered sustainable development and its links to exposure science. Let’s wrap up with a
few key takeaways before we transition into Module 3.

Slide 27 — Summary: Key Takeaways

To recap: exposure science plays a critical role in sustainability. It helps us understand the exposome,
inform risk assessments, and achieve global development goals. Concepts like human biomonitoring
and cumulative exposure are central to identifying risks and creating safer, more equitable
environments for everyone’s health as well as the health of the environment itself.

Slide 28 — Consequent Modules

In the next module, we’ll explore Safe and Sustainable by Design. This concept brings everything
we’ve learned today into the design phase — embedding safety and sustainability from the outset.
Before commencing Module 3 you need to read through thoroughly the SSbD framework document.
You should allocate between four and six hours to review the document in full. Module 3 provides a
summary of it. Future ISES modules will also explore legislation and technical frameworks in more
detail.

Slide 29 — Thank You!

Thank you for your attention today. We hope this module helped you see how exposure science
supports sustainability and global development. Please explore the rest of the ISES Europe series for
deeper dives into each domain. You’ll find all videos at ises-europe.org.

Slide 30 — Further Reading

If you'd like to dig deeper, here are several resources | would recommend. These include EU
legislation, research reports, and policy guidelines that shape chemical safety, occupational health,
and environmental regulation. These are excellent starting points for continued learning.
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