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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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Module 1 Risk Management

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




DoE 6: Risk Management and
Sustainability Assessment

Module 2

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

e 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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» Sustainable practices (Sustainability) support ecological, human, and economic health
and vitality. Sustainability presumes that resources are finite, and should be
used conservatively and wisely with a view to long-term priorities and consequences of
the ways in which resources are used.

* In simplest terms, sustainability is about our children and our grandchildren, and the
world we will leave them.

* For exposure science, we need to understand how sustainable practices interact with the
processes we understand and investigate through exposure science so that we can first
understand the exposures humanity is facing and then mitigate them to minimise such
exposures to protect individual health and the health of the environment.



Images credit: City of Fort Collins, Colorado Social Sustainability Strategic
Plan Community Wellness https://www.fcgov.com
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* The exposome is the totality of all environmental exposures and our body’s
response to those exposures across the lifespan.

* In order for us to understand how exposure science and sustainability interact we
need to consider the exposome.

 The human exposome and understanding its importance to sustainability allows
exposure scientists to determine how many health conditions, such as cancer,
cardiovascular disease, and diabetes, may result from multiple and varied
environmental exposures over time.




Exposomics — Understanding the ZE
Interactions s
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Scientists strive to measure @ (@} pathways, and metabolism.
the exposome, which is the L) However, a person’s unique

genetic makeup and environment

totality of these exposures and (
influence how the body responds.

the body’s response to them.
The study of the exposome,
called exposomics, will allow
scientists to discover how
exposure mixtures drive
health and disease, so people
can take steps to modify their
individual exposures and
improve their health.

Images credit: National Institute of Environmental Health Sciences (NIEHS) https://www.niehs.nih.gov/
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* Exposure science plays a fundamental role in the development and application of epidemiology,
toxicology, and risk assessment. It provides critical information for protecting human and
ecosystem health.

* Exposure science also has the ability to play an effective role in other fields, including
environmental regulation, urban and ecosystem planning, and disaster management; in many
cases these are untapped opportunities.

* Exposure science links human and ecological behaviour to environmental processes in such a way
that the information generated can be used to mitigate or prevent future adverse exposures.

» All of these capabilities can be embedded in sustainable practices to ensure a better environment
for all.



The Use of Risk Assessment as a ;'I——S_E;S‘;‘
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An exposure risk assessment needs to be capable of identifying and quantifying the exposure of the
populations that are most highly exposed and populations that are most vulnerable.

* The assessment should strive to include all relevant exposure pathways and allow the pathways to be
identified and defined individually (for example, to allow for quantification of exposure from water or from
food as well as total exposure).

* Exposure assessment also needs to consider background exposures to chemical or nonchemical hazards that
could influence cumulative exposure or risk within a population.

* A mechanism for tracking and updating exposure estimates is needed to ensure that they continue to reflect
real-world conditions.

* Finally, uncertainty, which is inherent in an exposure assessment, needs to be quantified to determine the
level of confidence in the overall risk assessment.
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What is Sustainable Development? J%E:

* The most often quoted definition comes from the UN World Commission on
Environment and Development: “sustainable development is development that
meets the needs of the present without compromising the ability of future
generations to meet their own needs.”

* Some organisations develop their own definitions — this one from UCLA is one
that | think is pertinent: “the integration of environmental health, social equity
and economic vitality in order to create thriving, healthy, diverse and resilient
communities for this generation and generations to come. The practice of
sustainability recognizes how these issues are interconnected and requires a
systems approach and an acknowledgement of complexity.”
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Images credit: United Nations https://sdgs.un.org/
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Which SDGs are most Pertinent to Z1ES =
Exposure Science having an Impact? e

* SDG3 - Good Health and Wellbeing
 SDG6 — Clean Water and Sanitation

e SDG8 — Decent Work and Economic Growth

SUSTAINABLE &Y
DEVELOPMENT

0
“an”

* SDG12 — Responsible Consumption and
Production

 SDG14 — Life below Water (Benefit from
actions in previous SDGs)

 SDG15 — Life on Land (Benefit from actions
in previous SDGSs)

Images credit: United Nations https://sdgs.un.org/




Why do we need Exposure Science to fﬁﬁ‘*
advance Sustainable Development? G

* Exposure information is critical in the design and interpretation of toxicology studies and
is needed in epidemiology studies to compare outcomes in populations that have
different exposure levels.

* Collection of better exposure data can provide more precise information regarding risk
estimates and lead to improved public-health and ecosystem protection.

* For example, exposure science can improve characterization of population-wide
exposure distributions, aggregate and cumulative exposures, and high-risk populations.

* Advancing the integration of exposure science into sustainable development practices
will allow it to have a more effective role in toxicology, epidemiology, and risk assessment
and to meet growing needs in environmental regulation, urban and ecosystem planning,
and disaster management which align with a variety of the SDGs.
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SDG3 — Good Health and Wellbeing BB

* Target 3.9 — Reduce lliness and Death from Hazardous Chemicals and Pollutants

» By 2030, substantially reduce the number of deaths and illnesses from hazardous chemicals
and air, water and soil pollution and contamination.

* For exposure science this brings the focus on human exposures through direct
environmental and occupational interactions as well as indirect interactions through
food.

 Human biomonitoring has the potential to significantly assist in ascertaining patterns in
human environmental and occupational interactions.
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* Target 6.3 — Improve Water Quality, Wastewater Treatment and Safe Reuse

» By 2030, improve water quality by reducing pollution, eliminating dumping and minimising
release of hazardous chemicals and materials, halving the proportion of untreated
wastewater and substantially increasing recycling and safe water reuse globally.

* For exposure science this brings the focus on human exposures through direct
environmental and occupational interactions with potable and wastewaters. Ensuring
that groundwater does not become contaminated from waste landfills and hazardous
waste storage facilities as well as bunded (hopefully) chemical storage facilities will be a
primary focus.

e Again human biomonitoring has the potential to significantly assist in ascertaining human
interactions with contaminated potable water supplies and wastewater.




SDGS8 — Decent Work and Economic fﬁg‘:
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* Target 8.4 — Improve resource efficiency in consumption and production

» Improve progressively, through 2030, global resource efficiency in consumption and
production and endeavour to decouple economic growth from environmental degradation,
in accordance with the 10-Year Framework of Programmes on Sustainable Consumption
and Production, with developed countries taking the lead.

* For exposure science this brings the focus on ensuring that the optimal chemicals are
utilised in production to minimise or negate environmental degradation while also
ensuring that worker exposures are minimised or negated. This necessitates the need for
more detailed chemical risk assessment processes from both an environmental and

occupational perspective.
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e Target 12.4 — Responsible management of chemicals and waste

» By 2030, achieve the environmentally sound management of chemicals and all wastes
throughout their life cycle, in accordance with agreed international frameworks, and
significantly reduce their release to air, water and soil in order to minimise their adverse
impacts on human health and the environment.

* For exposure science, again this brings the focus on human exposures through to
chemicals and pollutants direct environmental and occupational interactions as well as
indirect interactions through food.

 Human biomonitoring has the potential to significantly assist in ascertaining patterns in
human environmental and occupational interactions and monitor potential health trends
as the changes in chemical and waste management arise.
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e Sustainability pervades all aspects of environmental management including
in how exposure science can contribute through environmental /
occupational and chemical risk assessment strategies.

* Understanding the exposome and its importance to sustainable practices
allows exposure scientists to determine how many health conditions, may
result from multiple and varied environmental exposures over time.

e Exposure science and human biomonitoring has the capacity to the
fulfilment of the UN Sustainable Development Goals, in particular, those
that primarily focus on human health, environmental health, decent work.
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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/
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Making Risk Assessment More Relevant for Risk Management
Scientific Committee on Health and Environmental Risks (SCHER), Scientific Committee on Emerging and Newly Identified Health Risks (SCENIHR) and Scientific Committee on Consumer Safety (SCCS)

https://ec.europa.eu/health/scientific_ committees/consumer safety/docs/sccs o 130.pdf

Exposure Science in the 21st Century: A Vision and Strategy. Chapter 3 - Applications of Exposure Science
Committee on Human and Environmental Exposure Science in the 21st Century; Board on Environmental Studies and Toxicology; Division on Earth and Life Studies; National Research Council, United States of America.

https://www.ncbi.nlm.nih.gov/books/NBK206817/

Safe and Sustainable by Design chemicals and materials - Framework for the definition of criteria and evaluation procedure for chemicals and materials
European Commission — Joint Research Center (JRC)

https://publications.jrc.ec.europa.eu/repository/handle/JRC128591

The United Nations Sustainable Development Goals

https://sdgs.un.org/goals

Advancing decent work and the care economy: an essential component of social economy
The International Labour Organisation

https://www.ilo.org/publications/advancing-decent-work-and-care-economy-essential-component-social

Industrial symbiosis and productivity: The employment effects in developing countries
The International Labour Organisation

https://www.ilo.org/publications/industrial-symbiosis-and-productivity-employment-effects-developing

Reducing Waste Towards a Just Transition: Work, Labour, and Value in the Informal Recycling Chain
The International Labour Organisation

https://www.ilo.org/publications/reducing-waste-towards-just-transition-work-labour-and-value-informal
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