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Environmental Research Institute

Vision

To enable a transition to a zero carbon,
resource efficient and sustainable society.

Mission

To generate new research knowledge for the
understanding and protection of our natural
environment, and develop technologies, tools,
services and policy knowledge to facilitate a
transformation to a zero carbon, resource
efficient, and sustainable society

THE ENVIRONMENTAL
RESEARCH INSTITUTE IS

COMMITTED TO THE FOLLOWING

FIVE CORE PRINCIPLES

Research excellence
Interdisciplinary collaboration

Research with impact — Environmental,
Societal & Economic

High quality postgraduate and
postdoctoral education and training

Diversity and Equality
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Message from ERI Director (Outgoing)

It has been a great pleasure to have the role
of ERI Director since 2014. Since that time the
Institute, its constituent centres, research base
and community has expanded significantly
to truly be a university-wide institute, with
a strong national and international focus,
reputation and reach. We now have over 500
affiliated researchers, with 83 academics from
20 disciplines across four Colleges, involved
in 316 live research projects and generating
an academic output of 386 publications this
year alone.

The impact of the research that our community
carries out is considerable - from ERI research
informing national policy in the areas of food,
energy and soil, to local partnerships such as
with Cork City Council which have resulted in
Cork’s first Clean Air Zone. Our contribution
to the international and national discourse on
so many topics that have profound societal
relevance is evident when ERI researchers
are in attendance at COP27 or are providing
expert testimony to the Citizens Assembly on
Biodiversity Loss.

Recent engagement from the Arts and
Humanities has added a very welcome
dimension to the ERI’s thematic reach. The
establishment of the UCC Eco-Humanities
Research Group has provided a space for
reflection and contemplation on the climate
crisis, from which we can draw solace from
the wealth of perspectives that speak to us on
emotional and philosophical levels.

In 2022, we had the pleasure of renaming our
Lee Road Building in honour of Cork’s first
female botanist, Ellen Hutchins. Ellen Hutchins
discovered at least twenty species that were
new to science or new to Ireland, and made
a significant contribution to the understanding
of non-flowering plants, especially seaweeds.
Her spirit of inquisitiveness and love for her
natural environment inspires us all. While
the symbolism of this honour is important,
it is equally crucial that our work aspires to
continue Ellen’s legacy.

The University’s commitment to sustainability
has never been so strong and we can all take
considerable pride in the fact, that we are a
leading university in sustainability, in large part,
due to the ERI. The significant capacity which
the ERI has built in the area of sustainability will
be leveraged within the ambitious programme
of UCC Futures in 2022 which identifies
sustainability as one of the ten strategic areas
for the university and will allow us to further
integrate and build on our significant capacity
to ensure UCC maintains and builds on its
international reputation in this area.

I would like to extend a warm welcome to
our new ERI Academics - you are joining the
Institute as it moves to a new exciting phase
with the appointment of Prof. Brian O’Gallachoir
as Director and Associate Vice President for

Sustainability. Brian has played a considerable
role for many years in the Institute as co-
Director of MaREI with Prof. Jerry Murphy and
as Vice Director of the Institute. | wish Brian
every success and firmly believe that there are
great things ahead!

In my role as Head of College, Science,
Engineering and Food Science, | look forward
to working with the institute team, to ensure
the success and growth of the institute in
the coming years. | will continue as a Pl in
the Institute and | hope | can play my part, in
contributing to the outputs of the institute!

Soall G

PROFESSOR SARAH CULLOTY
Outgoing Director,
Environmental Research Institute
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Message from ERI Director (Incoming)

It is with great pride that | become the new
Director of UCC’s Environmental Research
Institute, taking up the reins from Prof. Sarah
Culloty, who set a high bar and is a hard act
to follow. As | reflect on the past 23 years
since the ERI was established, | believe this
2022 Annual Report provides a wonderful
confirmation of how far we have come.

The ERI is now home to over 500 researchers
in many disciplines from right across the
university. These researchers are undertaking

excellent research that is achieving significant
societal impact and advancing many areas
related to climate action, healthy environments
and the circular economy. During 2022, the ERI
secured over €20 million in additional funding,
while also participating in over 300 research
projects with a collective value of nearly
€100 million.

The ERI demonstrated significant scientific
excellence in 2022, as evidenced by the 386
publications, the awards and prizes received

from Science Foundation Ireland, Sustainable
Energy Authority of Ireland and many others,
and the rankings amongst the top engineering
and technology scientists in Ireland. This
excellence was further acknowledge through
peer recognition in appointments including
Royal Irish Academy Committees and advisory
roles on the IUCN World Commission on
Environmental Law.

Translating research results into societal
impact by ERI researchers was also very
evidentin 2022. This comprised multiple policy
impacts including the Oireachtas adopting
Ireland’s first carbon budgets in 2022, new
guidance for integrating climate adaptation
into Irish Emergency Planning and the design
and implementation of Ireland’s first Children’s
and Young Persons’ Citizens Assembly on
biodiversity loss.

ERI researchers also continued to use their
research to support new economic activity in
sustainability, including delivering new post-
graduate programmes to develop capacity to
drive the industry and business response to
sustainability challenges, launching the first
decision support tool is for wind farm owners to
decide between decommissioning, extension
or repowering as end-of-life approaches, a
new precision genetic engineering capabilities
that can make improvements in plants such
as disease resistance and drought tolerance,
and new ways to reduce our dependence
on transition metals such as iron, nickel and
copper in the pharmaceutical sector.

£ e e

PROFESSOR BRIAN O GALLACHOIR
Incoming Director,
Environmental Research Institute
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ERI Management

S

PROFESSOR SARAH CULLOTY ERI Director (Outgoing), Head of College of SEFS

PROFESSOR BRIAN O GALLACHOIR ERI Director (Incoming), Director of the SFI MaREI Centre,
Associate Vice-President of Sustainability.

. PROFESSOR JERRY MURPHY Director of the SFI MaREI Centre, Vice-Director of the ERI
DR PAUL BOLGER ERI Manager
DR GILLIAN BRUTON SFI MaREI Centre Manager

DR JIMMY MURPHY LIR NOTF Manager

ERI Academic Advisory Board 2022

PROF SARAH CULLOTY (CHAIR)
Outgoing Director of ERI (Head of SEFS)

PROF BRIAN O GALLACHOIR
Incoming Director of ERI
(School of Engineering and Architecture)

PROF JERRY MURPHY
Deputy Director of ERI
(School of Engineering and Architecture)

DR PAUL BOLGER
Manager of the ERI

PROF EDMOND BYRNE
School of Engineering and Architecture

DR FIONA CAWKWELL
School of the Human Environment

( Back

PROF ELEANOR DOYLE
Cork University Business School

DR NIALL DUNPHY
School of Engineering and Architecture

DR CLODAGH HARRIS
School of Society, Politics and Ethics

PROF JUSTIN HOLMES
School of Chemistry

PROF MARCEL JANSEN
School of BEES

DR MARIA KIRRANE
Head of Sustainability and Climate Action Office

PROF MARY MCCARTHY
Cork University Business School

PROF OWEN MCINTYRE
School of Law

DR PAT MEERE
School of BEES

DR JOHN MORRISSEY
School of Microbiology

DR GER MULLALLY
School of Society, Politics and Ethics

DR STEPHEN ONAKUSE
Cork University Business School

DR EILIS O’REILLY
School of Public Health

DR TOM REED
School of BEES

DR AINE RYALL
School of Law

DR MARIA DE SOUSA GALLAGHER
School of Engineering and Architecture

PROF JOHN WENGER
School of Chemistry

PROF ASTRID WINGLER
School of BEES
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Snapshot of ERI in Numbers for 2022

o = |
T g & Q@ B a8 @& B
32 503

386 89 316 ©€93.7. 83 €20.4.

PUBLICATIONS POSTGRADUATES RESEARCHERS AFFILIATED ACTIVE PROJECTS VALUE OF ACTIVE NEW PROJECTS IN NEW FUNDING
GRADUATED IN 2022 ACADEMICS PROJECTS IN 2022 IN 2022

INDUSTRY/

PHILANTHROPIC/
OTHER
EXCHEQUER
EU /INTERNATIONAL

( Back |



Environmental Research Institute

Sustainable Futures Project
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LAUNCH OF SUSTAINABLE FUTURES - €3.9M PROJECT TO DRIVE THE SUSTAINABILITY
TRANSFORMATION IN ENTERPRISES IN IRELAND

-

Professor Sarah Culloty, ERI Director and Head of College of Science, Engineering and Food Science;
Dr Orla Flynn, President, ATU; Kevin Marshall, Head of Education, Microsoft Ireland; Professor John
O’Halloran, President, UCC; Dr Marguerite Nyhan, Associate Professor, Environmental Engineering & Future
Sustainability, UCC; Professor Brian Donnellan, VP for Research and Innovation, Maynooth University.
Credit: Gerard McCarthy Photography.

Sustainable Futures, led by Academic Director
Dr Marguerite Nyhan, launched a landmark new
nationally-coordinated  initiative =~ which  brings
together higher education and multiple industry
and enterprise partners to drive climate action and
environmental sustainability in enterprise in Ireland.
Sustainable Futures is led by UCC in partnership
with Maynooth University and Atlantic Technological
University and it was awarded €3,913,440 under the
Higher Education Authority’s Human Capital Initiative
to co-develop educational programmes focused on
sustainability, decarbonisation, circular economy and
business leadership. It has recently been awarded a
further €1,427,000 for additional programmes.

As part of this initiative, the new Sustainable Futures
Lab in the Iris Ashley Cummins Building and the
Sustainable Futures Hub in the ERI Ellen Hutchins
Building were launched. These are new collaborative
spaces for co-innovating solutions for a sustainable,
net zero and nature positive future.

A range of new postgraduate programmes, including
a flagship Masters in Sustainability in Enterprise
and the Higher Diploma in Sustainability & Climate
Action for Enterprise, have been developed, aimed
at university graduates from all disciplines, industry
staff, and current and aspiring leaders looking to
develop their capacity to drive the industry and
business response to sustainability challenges. New
executive education and continuing professional
development courses have also been developed,
aimed at professionals across all sectors who wish
to enhance their skills to deliver on all aspects of
sustainability within enterprise.

13

The Government’s Climate Action Plan
proposes major national carbon emissions
reduction targets. As such, there has never
been a more urgent time to create leaders
in environmental sustainability in industry,
enterprise, business, and broader society
who will drive the transition to a net zero
future. This can’t be solved by any one
discipline and as such, we have brought
together engineering, science, business,
management and sociology. Sustainable
Futures aims to help leaders to take action
on climate change and sustainability by
applying academic rigour to real-world
problems

Academic Director Dr Marguerite Nyhan,
Senior Lecturer in Environmental Engineering
& Future Sustainability in UCC’s School of
Engineering & Architecture and the ERI.
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UCC’S DR MARGUERITE NYHAN AND SUSTAINABLE FUTURES COLLABORATE
WITH MICROSOFT ON SUSTAINABILITY TRANSFORMATION RESEARCH

Led by Dr Marguerite Nyhan, UCC Sustainable
Futures and Microsoft launched their research report
entitled The Sustainability Transformation: Assessing
the Readiness of Irish Businesses at the Microsoft
Envision event in November 2022. Microsoft

commissioned Dr Marguerite Nyhan to lead this
research and report on how prepared Irish businesses
are for the zero-carbon transition. Dr Nyhan also gave
a keynote speech at Microsoft’s Envision Conference
at the Convention Centre in Dublin.

Anne Sheehan, General Manager, Microsoft Ireland and Dr. Marguerite Nyhan, Associate Professor in Future
Sustainability & Environmental Engineering and ERI Academic, University College Cork are pictured at Microsoft
Envision launching the insights of UCC Sustainable Futures report, commissioned by Microsoft Ireland, which
reveals that Irish businesses are largely underprepared for a net zero transition. Photo credit: Leon Farrell /

Photocall Ireland

PARTNERSHIP WITH CORK LOCAL ENTERPRISE OFFICE FOR TRAINING

In 2022, the Sustainable Futures Team also partnered
with the Local Enterprise Office (LEO) of South and
North West Cork to deliver a short series of workshops
to help small and micro enterprises understand
environmental sustainability and how it relates to
business. The ‘Breakfast Series for Sustainability’ was
run as a series of masterclasses in which participants
learned how business can play a part in the transition
to a sustainable society. From understanding the
fundamental concepts of sustainability to managing
resources within operations and communicating

sustainability efforts, this series provided direction
and advice for implementing sustainability in a
business context.

Sustainability experts from the ERI including
Dr Marguerite Nyhan (Sustainable Futures Academic
Director and Senior Lecturer in Future Sustainability
in Environmental Engineering) and Dr Paul Bolger (ERI
Manager) brought insights from cutting-edge research
to help participants identify practical and achievable
actions that can help sustainable businesses.

FINDINGS

The report found that businesses are
extremely under prepared for the
sustainability and net zero transition.

o
1in5
Irish businesses
have not started
their sustainability
journey and have no
set commitments or
targets for any critical
sustainability issues.

35%

reported they were
“not at all aware”
of the Corporate
Sustainability
Reporting Directive.

66

It’s clear from UCC'’s report that Irish
businesses underestimate the scale of
ambition and action that is required to
transition to a net zero future. The lack of
progress is concerning given Government’s
overarching climate action commitments
for 2030 and beyond. In order for national
targets to be met, every organisation must
play its part and take action by making
sustainability a business imperative and a
leadership priority.

Anne Sheehan, General Manager,
Microsoft Ireland

13

CONCERNINGLY

3inb5
INn

businesses do not

have a dedicated

sustainability
strategy in place.

4in5

businesses believe
digital technologies
are important in
accelerating their
sustainability
transition.

Climate change is one of our world’s most
pressing challenges, and this decade will
be extremely important in terms of setting
us on a path to a sustainable and net

zero future. It is absolutely certain that
businesses will play an extremely important
role in the sustainability transformation and
their actions will be vitally important in our
global and national efforts to rapidly reduce
emissions and mitigate climate change.

Academic Director Dr Marguerite Nyhan,
Senior Lecturer in Environmental Engineering
& Future Sustainability in UCC’s School of
Engineering & Architecture and the ERI.
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UCC at COP27

UCC PRESIDENT’S COP27 DELEGATION

Asthe onlyIrish university with official observer status at the United Nations experts in carbon emissions and budgets, transport, societal change,
COP27 conference, UCC sent a delegation of 11 researchers and students sustainable cities, air and water pollution and energy efficiency. The UCC
to the annual global summit in Sharm EI-Sheikh, Egyptin November 2022. delegation were highly visible on national media throughout the COP27
The UCC President’s COP27 delegation was led by Prof Hannah Daly = conference with numerous appearances on TV, radio, newsprint and
and was organised by a working group within the President’s office and social media.

the ERI. The delegation included postgraduate students and academic

o 4 el e P

Members of UCC’s COP27 delegation (L-R); Natasha Sutton, UCCSU Environmental and Sustainability Officer; Rajas Shinde, ERI PhD student ;
Nathan Gray, ERI PhD Student; Dr Marguerite Nyhan, Associate Professor in Environmental Engineering & Future Sustainability; Dr Aisling Finucane,
Lecturer in Economics and Finance; Prof Hannah Daly, Professor in Sustainable Energy & Energy Systems Modelling; Dr Jacqueline Lyons, Project
Manager on Smart Protein; Dearbhla Richardson, International Development student, Dr Ben Gearey, lecturer in Archaeology.

€ Back 9
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Against a backdrop of worsening impacts of climate
change at home and across the world, it's impossible
to overstate the importance of this climate summit.
While countries have made strong commitments to
decarbonisation, that ambition is being realised only
at a snail’s pace relative to what is necessary. This
will be the COP of implementation: governments,
businesses and civil society must come together

to collaborate on the millions of individual actions
essential to drive emissions down rapidly.

Prof Hannah Daly, Professor in Sustainable
Energy and Energy Systems Modelling at
UCC (MaRElI, ERI)

Personally, COP27 is not just special because it's a
representation for Africa - it’s held in my home country.
Joining the Irish delegation under UCC'’s flag as an
Egyptian is live evidence that different perspectives
are encouraged to engage in the conversation, and
even shape it. | hope to see an implementation COP,
where countries share clear roadmaps and strategies
about meeting climate targets relative to their
contribution to carbon emissions.

Delegate and Egyptian citizen Omar Ibrahim
(School of Engineering and Architecture,
MaRElI, ERI)

Next >
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MOCK COP27

To coincide with the official conference, the UCC
Student Recruitment Office, with the collaboration
of the ERI, the Office of Sustainability and Climate
Action, Student Societies and UCC’s Students’
Union, organised a Mock COP27 as part of the UCC
Open Day 2022. The event was hosted by Dr Fionn
Rogan (ERI, MaREl) and was designed to increase
awareness of what would be discussed at COP27 in
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Egypt. The 70 secondary school student attendees
from all over Ireland adopted negotiating positions
for different country groupings and had the
opportunity to experience the dynamics of negotiating
an international agreement on climate change.
Students were surprised at how difficult it was to
reach agreements on the difficult topic of carbon
emission targets!
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THE RIGHT TO A HEALTHY
ENVIRONMENT FOR OUR YOUTH

The right to a healthy environment is being
increasingly recognised at international
level, thanks to youth climate activists and
advocates who have been key to progressing
action against climate change. Coinciding with
COP27, Dr Aoife Daly (School of Law, Centre
for Law and the Environment and the ERI)
convened an online event at which children
and youth reflected on the significance of the
right to a healthy environment for children and
youth, particularly from the perspective of the
UN Convention on the rights of the child and
contributed to the decision-making process
around the UN Climate Change Convention.
Speakers at this event included law students
and academics, climate justice advocates and
the Director of the Global Network on Human
Rights and the Environment.

GOVERNING DISASTER RISK IN A
CHANGING CLIMATE - LESSONS
FROM AOTEAROA NEW ZEALAND
AND IRELAND

The Centre for Criminal Justice and Human
Rights (CCJHR) led by Dr Dug Cubie (ERI,
School of Law, Centre for Law and the
Environment) also held a lunchtime seminar
on the topic of disaster risk to coincide with
COP27. Chaired by Dr Marie Aronsson-Storrier
(ERI, School of Law, Centre for Law and the
Environment), presenters Dr Cubie and Holly
Faulkner (University of Canterbury, New
Zealand) examined how the legal and policy
frameworks of two countries, Aotearoa New
Zealand and Ireland, are preparing for and
responding to the changing hazard profile and
disaster risks resulting from climate change.
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Celebrating Ellen Hutchins

Prof Astrid Wingler, Head of Plant Science in UCC, Dr Paul Bolger, ERI Manager, Madeline Hutchins, Ellen’s great-great-grandniece and member
of the organising committee of the Ellen Hutchins Festival, Prof Sarah Culloty, ERI Director and Head of SEFS in UCC, UCC President John
O’Halloran, and Dr Avril Hutch, UCC Director of Equality, Diversity and Inclusion

In September 2022, the Environmental Research Institute’s Lee Road
Buildingwasrenamedinhonourofthe pioneeringbotanistand Corkwoman,
Ellen Hutchins. Widely recognised as Ireland’s first female botanist, Ellen
Hutchins overcame a series of challenges in her personal life to identify
several previously unknown species of plants, in and around her native
Bantry Bay.

Between 1805 and 1813, in Ballylickey on the shores of Bantry Bay, Ellen
Hutchins applied herself to the study of a particularly difficult branch
of botany - the non-flowering plants - seaweeds, lichens, mosses and
liverworts. She also produced a list of all the plants she could find in
her neighbourhood, which amounted to over one thousand. This would
be the first proper account of West Cork’s flora. In those eight years,

aged 20 to 27, Ellen Hutchins found at least 20 species that were new
to science or new to Ireland, and made a significant contribution to
the understanding of non-flowering plants, especially seaweeds. She
also produced hundreds of exquisitely detailed watercolour drawings
of seaweeds. Ellen’s achievements are all the more impressive when
we consider that she suffered from periods of ill-health throughout her
life and had extensive caring responsibilities at home, having returned
to Bantry from school in Dublin to care for her ailing mother and
a disabled brother.

Ellen herself died young, just before her 30th birthday. Her legacy
includes ten plants which have been named after her, such as the
moss Ulota hutchinsiae (Hutchins’ Pincushion), in recognition of the

Annual Report 2022

Carrie O’Flynn, historical re-enactor, dressed as Ellen might have
been in clothes of the early 1800s. Credit: Ellen Hutchins Festival

importance of her botanical studies. Paying tribute following her death,
Ellen’s botanist friend Dawson Turner wrote that: “Botany had lost a
votary as indefatigable as she was acute, and as successful as she was
indefatigable.” Now Ellen Hutchins’ indefatigable spirit will be immortalised
in the naming of UCC’s ERI building on the Lee Road. The official naming
ceremony included contributions from a number of speakers including
Madeline Hutchins, Ellen’s great-great grandniece and an organiser of
the Ellen Hutchins Festival and poet Laura McKenna who read a poem
specially commissioned for the event.
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This is a very special day for the UCC
Environmental Research Institute. By
sharing in the legacy of women like Ellen
Hutchins we hope we can encourage
generations of UCC students to find
inspiration in Ellen’s remarkable story and
be motivated to follow in her ambitious
footsteps. This is the second building to
be named after a female trailblazer here
at UCC, with the Iris Ashley Cummins Civil
Engineering Building named in February
of this year. We have also celebrated four
other female pioneers - Prof Mary Ryan,
Dr Dora Allman, Dr Lucy Smith and Prof
Aine Hyland - who now have prominent
rooms named after them on campus. We
are delighted that Ellen Hutchins will today
Jjoin their ranks and we know she will also
empower and inspire our UCC community.

Professor Sarah Culloty,
Outgoing ERI Director and Head
of SEFS

I am immensely proud that UCC has
chosen to name its Environmental Research
Institute building after my great-great-
grand-aunt, Ellen Hutchins. The challenges
she faced in overcoming illness and
balancing caring responsibilities with her
own interest in botany, span the centuries
and are just as relevant today as they were
at the time. | hope that UCC students and
staff will be encouraged by Ellen’s life and
her love of nature, and strive to protect our
environment for future generations.

Madeline Hutchins,
Ellen’s great-great grandniece and
an organiser of the Ellen Hutchins Festival

THE ELLEN HUTCHINS LIBRARY AND READING ROOMS

The renaming event also coincided with the unveiling
of the Ellen Hutchins Library and Reading Room on
the first floor of the ERI Ellen Hutchins building, where
the story of Ellen Hutchins is told through her letters
and artefacts from her life and work, including original
drawings and coverage of her plant finds in botanical
books. Visiting the room, you can view the display
case containing items related to Ellen’s letter writing
including a pewter ink well from the early 1800s, a
wooden handled seal, sealing wax, goose feather
quills, four letters from Ellen to her brothers and laid
paper with text from her letters.

E i M sl
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Images are reproduced by kind permission of the Ellen Hutchins Festival, the Hutchins Family Collection, the

Thereis also a bookcase and shelves contain a number
of pressed modern seaweed specimens, framed
silhouettes representing Ellen Hutchins and Dawson
Turner and a number of books on the themes of
botanical illustration, bryophytes and seaweeds of
Ireland, Ellen’s biography, and guides to the nature
and ecology of Bantry Bay. The Ellen Hutchins
archives cabinet contains several letters, books, and
a single drawing by Ellen. These materials are all from
the Hutchins Family Collection and are kindly on loan
to the ERI from the Ellen Hutchins Festival.

C.V. Starr Virtual Herbarium of the New York Botanical Garden, the Natural History Museum of London, the
National Parks and Wildlife Service, the Master and Fellows of the Trinity College of Cambridge, the Herbarium
in the Botany Dept of Trinity College Dublin, the UCC Library, and the Board of Trustees of the

Royal Botanical Gardens in Kew.

Annual Report 2022
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ERI Research Highlights 2022

TE ACTION

one of the greatest threats facing humanity. The transition to a zero carbon and climate resilient
ed to in the 2015 Paris Agreement is now underway. The ERI Climate Action challenge is focused on
ponding, adapting, and living with climate change.

POLICY IMPACT: OUTLINING A VISION FOR THE BEEF SECTOR

The Irish agriculture sector as a whole was directly responsible for 37.5% of the
national Green House Gas (GHG) emissions in 2021, and the sectoral target for
agriculture is to reduce greenhouse gas emissions by 25% (or an estimated 5.75 Mt
CO, equivalent) by 2030. The Food Vision Beef and Sheep Group was established,
along with the Food Vision Dairy Group, to chart a path for the sector to meet this
challenging target. Chaired by Prof Thia Hennessy (Head of CUBS, Head of the
Department of Food Business and Development, Chair of Agri-Food Economics
at Cork University Business School, and ERI Academic), the Group includes
representatives from farm organisations, the meat processing industry, academia,
relevant State, and other agencies, as well as the Department of Agriculture, Food
and the Marine.

In November 2022, the Group presented its final report to the Minister for
Agriculture, Food and the Marine, Charlie McConalogue T.D. The objective of the
report was to identify measures which can reduce emissions from the beef sector
while also protecting the viability of the more than 80,000 farm families engaged in
beef production in Ireland. The report sets out 21 recommendations whose impact
can be counted directly in the national agriculture emissions inventory, as well as
indirectly by enabling actions which support and enable the adoption of the direct
measures. When combined with the report from the Food Vision Dairy Group, this

report from the Beef Group proposes measures that can potentially deliver 4.28Mt
of CO, equivalent without a reduction in animal numbers.

66

| want to thank the Food Vision Beef and Sheep Group,
and its Chair Professor Thia Hennessy, for the intense
effort that went into this report, which details direct and
enabling measures needed to reduce greenhouse gas
emissions from the beef sector. Putting the beef sector on
an even more sustainable footing is a key priority of mine
and | believe we can build a more resilient sector for this
and the coming generations of beef and sheep farmers. It
is key that first we have a pathway to reducing emissions
and know what measures can contribute to that.

Charlie McConalogue T.D.
Minister for Agriculture,
Food and the Marine,

€ Back 13 Next 9
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CLIMATE CHANGE AND CIVILIZATION COLLAPSE

Shifts in climate — both large and small — are at
least partly responsible for the rise and fall of many
ancient civilizations. From the drought-related
collapse of the Maya in 900AD to the dust storms
and prolonged winters which contributed to the fall
of ancient Mesopotamian cities over 4,000 years
ago, scientists have observed that civilisations which
failed to adapt to changing patterns of weather were
victims of their inflexibility. In today’s globalised and
technologically interconnected society, the concept
of civilisational collapse due to anthropogenic climate
change may seem far-fetched, but perhaps this is
because our definition of what would constitute such a
collapse needs to be revised. A new project involving
Dr Kian Mintz-Woo (ERI, Dept of Philosophy)
will assess the risk of civilization collapse due
to anthropogenic climate change and explore
the resulting conceptual, epistemological,
and ethical issues.

The project, Climate Change and Civilization Collapse,
led by Dr Daniel Steel in the University of British
Columbia will begin by clarifying what the collapse of
modern-day civilisation would really look like. Dr Kian
Mintz-Woo proposes that a society collapses when

it reaches a point where justice can no longer be
implemented. Dr Mintz-Woo and colleagues will also
examine possible emission and adaptation scenarios
that may make climate collapse more or less likely, and
finally, will consider the ethical implications of the risk of
climate collapse. The most apparent being to provide
support for a precautionary approach, on the basis
that avoiding catastrophe has complete priority over
non-catastrophic considerations.
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The importance of this project is to understand
whether high estimates of warming, e.g.,

four degrees Celsius, should be thought of
as reasonable proxies where state capacity
is undermined. Given that state capacity is
important for both individuals pursuing their
plans and for coordinating policy for social
benefit, these would be incredibly dangerous
outcomes. If so, precautionary thinking might
support avoiding them at almost any cost.
We examine and try to develop this
precautionary argument.

Dr Kian Mintz-Woo

INTEGRATING CLIMATE ADAPTATION AND EMERGENCY PLANNING IN IRELAND

In Ireland, there is a portfolio of policies, plans, and
strategies that address the consequences of climate
change and emergency planning. However,emergency
management and climate change adaptation are
currently two discrete and separate systems for
governance, management and coordination at the
national level. Climate change adaptation focuses
on the probable chronic long-term impacts likely to
occur across multiple sectors. In contrast, emergency
planning and disaster risk reduction primarily aims to
address acute short-term impacts. The challenge is to
balance the immediate risks of extreme weather and
climate events with planning for how these threats will
evolve and alter future vulnerabilities of communities
and/or environments.

Published in 2022, the EPA Research Report:
Enhancing Integration of Disaster Risk and Climate
Change Adaptation into Irish Emergency Planning

authored by ERI researchers Dr Dug Cubie (School
of Law, Centre for Law and Environment) and Dr
Martin Le Tissier (MaREI) with humanitarian consultant
Peter Medway, aimed to identify ways to enhance
and reconcile integration of knowledge, policies and
practices between climate change adaptation and
disaster risk reduction/management. The research
identified a roadmap to facilitate the objective of
preparing for and responding to the climate crisis,
and to more readily achieve integration of climate
change adaptation and disaster risk reduction into
Irish emergency planning. This roadmap will assist
government, key stakeholders and sectors most likely
to be affected by the existing and increasing risks of
climate change to achieve greater coherence and
integration between the emergency management and
climate adaptation frameworks in Ireland.

Annual Report 2022
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TRANSLATING RESEARCH INTO IRISH CLIMATE POLICY

The Energy Policy and Modelling Group (EPMG) is
Ireland’s scientific leader in energy systems modelling
with detailed modelling tools developed over 20
years. To date, EPMG researchers have provided
energy modelling for landmark lIrish climate policy
including Ireland’s first low carbon roadmap in 2013,
Ireland’s Energy White Paper in 2015, the first Climate
Action Plan in 2019, and Ireland’s first carbon budgets
in 2022.

The climate policy impact that ERI has achieved in
the past year provides a striking testament to how
effectively EPMG-lead Prof Brian O Gallachdir has
fostered a strong collective motivation, not only to
achieve scientific excellence, but also to successfully
translate research results into useable policy
insights. The most significant recent impact is the
Oireachtas adoption in May 2022 of carbon budgets.
One of the most important factors underpinning
the proposed carbon budgets is the obligation
under the Climate Act to achieve a 51% reduction in
greenhouse gas emissions by 2030 relative to 2018

levels. Prof O Gallachéir and Prof Hannah Daly were
invited members of the Carbon Budgets Committee
established by the Climate Change Advisory Council
in 2021 to assist them in quantifying Ireland’s carbon
budgets. The Council submitted proposed carbon
budgets and asked Prof O Gallachdir to lead a sub-
group to present these to the Joint Oireachtas
Committee on Climate Action in 2022, which were
approved by the Government and adopted by the
Oireachtas.

Modelling conducted by the Energy Policy and
Modelling Group (EPMG) also underpinned a
Department of Transport report on the role of
biofuels in meeting national and EU targets
- A Review of Requirements and Constraints on
Biofuels in Ireland Arising from RED Il and National
Targets. This comprehensive study report concerned
the future demand and supply of biofuels under
ambitious climate action plan targets, and clearly
illustrates the required amount of biofuel and related
feedstock supply and production needed by 2030.

DEVELOPING A LONG-TERM DECARBONISATION PATHWAY FOR IRELAND

In April 2022, the Energy Policy and Modelling Group
(EPMG) was requested to undertake energy systems
modelling analysis to inform the development of
Sectoral Emissions Ceilingsas partofthe Government’s
carbon budgeting programme. This work took place
under phase | of the CAPACITY (Climate Action
Pathways & Absorptive Capacity) project, part of
the Department of the Environment, Climate and
Communications- funded Climate Action Modelling
Group (CAMG). The next phase of the CAPACITY
project will be supported by €3.5m in funding which
has been awarded to the EPMG by the Department
of Environment, Climate and Communications in
2022 to provide energy modelling analysis over
the next five years. Under the funding agreement
Government Departments will be able to directly
access UCC’s expertise, in a bid to ensure future
decisions on Ireland’s energy and climate policy are
evidence-based.
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I am delighted that UCC has been
selected as one of our CAMG partners.
Ireland’s climate ambition and emission
reduction commitments are challenging
but attainable. To find the most effective
and feasible pathways to meet our
goals will require robust and up to

date modelling and analysis. The work
undertaken by UCC, as part of the
CAMG, will be essential to inform policy.

Eamon Ryan
Minister for the Environment,
Climate and Communications
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As Ireland’s climate commitments
require a rapid transition to a
sustainable, zero-carbon energy
system, it’s never been as important
that the policy system is supported with
a rigorous evidence base. The energy
systems models we develop under this
project will provide timely, transparent
analysis to the State at this crucial time.

Dr Fionn Rogan
Project co-PI

CAPACITY project co-Pls Prof Hannah Daly, Prof Brian
O Gallachair and Dr Fionn Rogan
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As Ireland’s climate commitments
require a rapid transition to a
sustainable, zero-carbon energy
system, it’s never been as
important that the policy system is
supported with a rigorous evidence
base. The energy systems models
we develop under this project will
provide timely, transparent analysis
to the State at this crucial time.

Prof Hannah Daly
Project co-PI

The tools, ideas and analysis
we have developed in UCC over
the past decade allow us to be
proactive rather than reactive
when it comes to future energy
planning and never has this
been more necessary now as
Ireland faces twin challenges of
a climate and energy crisis.

Dr Paul Deane
Project co-PI
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CLIMATE CHANGE ADAPTATION FOR IRELAND’S CRITICAL INFRASTRUCTURE

Ireland’s water and wastewater treatment systems form a vital component of the country’s critical infrastructure
network, but are vulnerable to extreme weather events. The latest report by the Intergovernmental Panel on
Climate Change (IPCC), which states that the warming of the climate system is unequivocal, predicts that future
changes in climate may lead to increased risk to such critical infrastructure. Given the considerable costs and
long service life associated with wastewater infrastructure, it is vital that we develop an understanding of the
potential future risks our wastewater system may face, with a view to developing effective adaptation strategies.

Next Generation Energy Systems (NexSys) is a unique large-scale project funded by the SFI Strategic
Partnership Programme with Irish industry, seeking to address fundamental questions in this space
across the five strands of Energy Systems, Water, Transport, Offshore Wind, and Cities and Communities.
A key consideration in this project will be the impact of climate change on our water system. The UCC research
activities will be led by Dr Paraic Ryan (ERI, School of Engineering and Architecture) and primarily centred
around the water strand but will also address the cross-cutting themes of Society, Climate and Finance. To
date Dr Ryan’s group has been exploring the development of sustainable concretes for water and transport
infrastructure and the vulnerability of critical infrastructure to climate change effects and cascading failures. Now
the group will use innovative risk-based methods to examine the potential impacts of climate change on water
and wastewater infrastructure, as well as examining cascading climate change effects from, and to, other critical
infrastructure sectors.

INFORMING END-OF-LIFE DECISIONS FOR WIND FARMS

At the end of the life of a windfarm, a decision must be
made whether the farm should be decommissioned,
have its life extended or be repowered by replacing
with new turbines. By analysing the value of wind
farms as they age, the IRC-funded Wind Value
project led by Dr Peter Deeney (ERI, MaREIl, CPPU)
and Dr Paul Leahy (ERI, School of Engineering and
Architecture) aims to develop two decision support
tools, one commercial and one for the community.
The first decision support tool is for wind farm owners
to decide between decommissioning, extension or
repowering as end-of-life approaches. The second
decision support tool is for local communities who may
wish to invest in their local wind farm at a reasonable
cost. Local people bring a unique leverage regarding
local authority decisions about locally produced
renewable energy. In this way, the researchers based
in the ERI, the School of Engineering and Architecture
and CUBS will examine the possible ways in which
citizens can invest in existing windfarms as they
approach end-of-life by using equity crowdfunding
and other investment methods and examine the risk
profile of such investments.

The first Wind Value conference on end-of-life issues for
onshore wind farms was held in the ERI Ellen Hutchins
Building in May 2022. Attendees from academia,
industry, governmental agencies and regulatory
bodies from Ireland UK, mainland Europe, North
America and South America, heard from speakers from
Georgia Tech, UCC, Wind Energy Ireland, MTU and the
University of Leeds. The conference used the context
of the circular economy to link the research of the
Re-Wind Network, which looked at methods to
re-purpose used wind turbine blades, to the new
Wind Value project which examines the value
of wind farms, particularly as they approach
end-of-life.
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The End-of-Life Issues for Onshore Wind
Farms Conference has raised the profile

of ERI as a centre for renewable energy
research. The conference brought together
an international team of experts in circular
economy and wind energy to help the
participants make decisions about the
future of wind farms.

Prof Sarah Culloty
Outgoing ERI Director
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EXPLORING THE EFFECTS OF CLIMATE
STRESS ON IRISH GRASSLANDS

Irish grasslands can roughly be divided into intensively used, frequently
reseeded ‘improved’ grasslands and ‘semi-natural’ grasslands which are
typically under extensive agricultural use but harbour greater biodiversity.
Biodiversity is not only reflected in the number of species but also in the
diversity of plant traits. Launched in 2022, the StableGrass project led
by Prof Astrid Wingler, Dr Samuel Hayes (both of ERI, School of BEES),
Dr Fiona Cawkwell (ERI, MaREIl, Dept of Geography) and colleagues in
Galway addresses the important question of how plant diversity in semi-
natural grasslands affects below-ground carbon storage and vyield in
response to climate-related stress.

Over the next three years the project funded by the Department of
Agriculture, Food and the Marine will determine plant diversity (species
and traits) in semi-natural grasslands in Ireland and conduct carbon audits
to relate soil carbon profiles to plant diversity. Using high-resolution
satellite and drone imagery, the researchers intend to classify grasslands
and determine their biodiversity and yield through remote sensing. By
working directly with farmers, the results will feed back to improve farm
management and inform policy on the priorities for the management of
semi-natural grassland habitats, with the aim of protecting biodiversity
while increasing carbon storage and yield stability in a future climate.

SUPPORTING IRELAND’S SHIFT
FROM SOLID FUEL USE

Emissions of fine particulate matter (PM2.5), attributable to the
burning of solid fuels, such as coal, peat and wood, are a particular
cause of poor air quality in urban areas, but the complexity of
the residential solid fuel sector hampers the task of developing
effective policy solutions to support the continued transition away
from the use of solid fuels for residential home heating. EPA-

FINDINGS & POLICY RECOMMENDATIONS

. Residential solid fuel use is a significant contributor to air
pollution and greenhouse gas emissions in Ireland, with
significant health impacts on vulnerable populations.

. The heterogeneity of solid fuel users in relation to household
characteristics and levels of use has not previously been the
subject of research study.

. The report calls for a phased transition towards cleaner
fuels, including renewable energy sources and low-carbon
alternatives such as natural gas, with a focus on promoting
energy efficiency and reducing fuel poverty, and increased
public awareness and engagement on the issue.

funded research carried out by Dr John Eakins, Dr Bernadette
Power, Dr Gordon Sirr (all of ERI, CUBS) and Dr Niall Dunphy (ERI,
CPPU) has now provided a deeper understanding of the sector
using existing data on solid fuel use and has provided new data
on supplementary solid fuel use which can help to strengthen the
understanding and management of air quality in Ireland.

. This report highlighted the significance of the non-traded
market, particularly for certain solid fuels, such as peat and
wood, and for households in rural areas.

. Recommends a periodic survey of a nationally representative
sample of households to capture trends in this sector and
household solid fuel use in general which would complement
the top-down methods used by the SEAI in its energy
balance statistics.
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CORK COUNTY COUNCIL AND UCC COLLABORATE ON COASTAL EROSION PROJECT

Cork County Council and ERI/MaREI, have agreed a
pioneering partnership that will see the entire coast of
Cork assessed and mapped for coastal erosion. The
three-and-a-half-year project will see UCC researchers
conduct a detailed review of the 1199km Cork coast to
assess areas that are vulnerable to coastal erosion.
The projects outputs will inform the future planning
of coastal management along the Cork coastline and
the development of coastal management activity
in the future. The research project team will liaise
with the Office of Public Works, the Climate Action
Regional Office, the Geological Survey of Ireland and
other lead agencies to build on existing studies and
collaborate with related projects currently underway.
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This project shows that Local Authorities are
becoming very proactive in terms of managing
coastal erosion and addressing future
challenges due to climate change. There is a
long tradition of coastal research in UCC so
we very much welcome the initiative taken by
Cork County Council to support this project. Its
outcomes will provide a quantification of the
magnitudes of erosion and a means to prioritise
work to the most vulnerable locations. We hope
that the approaches adopted can be rolled out
nationwide and so provide more uniformity in
how Ireland manages its coastline.

Dr Jimmy Murphy
School of Engineering and Architecture
MaREIl and ERI

UNCOVERING THE HIDDEN FORCE GOVERNING THE SURVIVAL OF DEEP-SEA LIFE

Our ocean biodiversity is dependent on the strong
circulation system of our oceans. Water near the
ocean surface moves towards the poles, where it
becomes cold and dense. When the dense water
sinks, it brings oxygen with it from the atmosphere to
the ocean floor. This oxygen is vital for the survival of
deep-sea creatures. Similarly, nutrients from sunken
organic matter are delivered back to the surface,
providing plankton with the sustenance to grow and
support the wonderful biodiversity of our oceans.
However, this was not always the case throughout the
Earth’s history, and research from Dr Andrew Keane
(ERI, School of Mathematical Sciences) published
in Nature in 2022, has found that this circulation
can suddenly disappear with the gradual shifting of
the continents.

Decades of modelling and analysis show that if
precipitation in certain parts of the Atlantic Ocean
pass a certain threshold, or if atmospheric CO,
passes a critical level, then the ocean would quickly
find itself in a state of reduced circulation. This new
study uses a complex computer model of the Earth
with a 3D representation of the ocean dynamics
and reconstructed continental configurations from
across the past 540 million years. The simulations
of this model show that even small adjustments
to the positions of the continents can ‘tip’ us into a
completely different distribution of oxygen in the
deep ocean.

USING NOVEL TECHNOLOGIES TO HELP OUR FORESTS ADAPT TO CLIMATE CHANGE

It is crucial to make forest ecosystems more resistant
to face the challenges presented by climate change,
through resilience strengthening and close-to-nature
forestry. However, implementing such approaches
and monitoring their progress requires accurate
knowledge about forest ecosystems that rely on forest
in situ data at high spatial and temporal resolution.

Novel, terrestrial-based technologies will play
an important part and such technologies have
experienced a fast development in recent years.
The forests can now be observed and monitored in
a very high spatial and temporal resolution that was
not possible even a few years ago. Researchers
and practitioners are facing a unique opportunity
to deepen the understanding of forest ecosystems
and to change the forestry to adapt to the climate,
environment and industrial changes. Various research
groups across EU and beyond are testing such
technologies or developing processing algorithms
for precision forestry and forest ecology. But further
cooperation is urgently required and Dr Markus
Eichhorn (ERI, School of BEES) is currently leading on
communication and dissemination in a COST Action
which aims to promote such collaboration.

3DForEcotech (Three-dimensional Forest Ecosystem
Monitoring and Better Understanding by Terrestrial-
based Technologies) will establish a strong network
of scientists, stakeholders and sensor manufacturers
to synchronise the knowledge, to develop general
protocols and algorithms for forest ecosystem state
survey and forest functioning, and to make these

'3
The Earth’s climate system is so complex that it is
possible for a seemingly tiny change to result in
a relatively sudden and often drastic response.
The critical threshold that is overcome by this
tiny change is often referred to as a climate
‘tipping point’ It's clear from many recent studies
that a tipping of the modern Atlantic Ocean
circulation would change life as we know it in
western European countries because our climate
would become drastically colder. Some of these
studies even suggest that we are approaching
a tipping point. Our study highlights the threat to
ocean biodiversity, especially to creatures of the
deeper and darker parts of the ocean

Dr Andrew Keane

novel technologies available to a broad audience.
Specifically, 3DForEcoTech will develop protocols for
data acquisition, processing, fusion for forestinventory
and ecological applications, and will establish open-
data and open-source algorithm databases.
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ned by the quality of our environment and natural capital.
protecting our natural ecosystems and providing a healthy

UCC REPORT WILL GUIDE FUTURE DEVELOPMENT OF POLICY FOR SOILS IN IRELAND

The publication of the EU Roadmap New Soil Strategy and the
commitment in Ireland’s Programme for Government 2020 to put a new
national soil policy in place emphasise the immediate need to support
the development of policy for soil research and protection in Ireland.
This can be achieved through the synthesis of our current knowledge of
Irish soils and of how soils are affected by human activities and climate
change. Authored by Prof Maria McNamara, Hannah Binner, Eric Hynes
and Luisa Andrade (all ERI, School of BEES), a 2022 EPA study aimed
to generate an accessible evidence base to support this development
and to enable Ireland to meet its commitments to both national and
EU soil strategies. The study reviewed Irish soil research from 2013
to the present, encompassing government reports and academic

papers on soil quality, health, damage, management, remediation,
biodiversity and climate change, and on soils in urban, agricultural
and other settings.

Amongst the other findings of the report, the authors highlighted major
knowledge gaps with current research biased towards counties with
permanent soil research facilities and soils in agricultural settings, and soils
in other settings, notably urban and mining settings, underrepresented.
The study recommended that future government policy should prioritise
supporting soil research, in particular research on human impacts on soil
in non-agricultural settings and soil characteristics that are understudied.

DR MARGUERITE NYHAN WINS SFl FRONTIERS FOR THE FUTURE RESEARCH FUNDING TO ADVANCE

THE SCIENCE OF SUSTAINABLE CITIES

Dr Marguerite Nyhan, Senior Lecturer/Associate Professor in Future
Sustainability & Environmental Engineering, won Science-Foundation
Ireland Frontiers for the Future funding worth €611,117 for her project
entitted  “Environmental Intelligence - Modelling Complex Human-
Environment Interactions for Maximising Environmental Health in Urban
Areas”. The “Environmental Intelligence” frontier research project will
significantly advance the science of sustainable, healthy and liveable
cities of the future. This ground-breaking research will harness sensors,
largescale Information Communications Technologies (ICT) datasets,
artificial intelligence and machine learning to understand urban dynamics,
air pollution and greenspace in unprecedented accuracy and scale in a
number of cities in Ireland and the United States. Importantly, Dr Nyhan
will examine associations between human exposures, behaviour change
and health outcomes with a view towards informing the planning and
design of cities as well as urban environmental health policies.

Directed by Dr Marguerite Nyhan, the Future Sustainability Research Group
investigates and develops intelligent solutions for sustainable, net zero,
healthy, liveable and equitable cities of the future. The group employs state-
of-the-art technologies and methodologies from a number of disciplines
including engineering, computer science, urban planning, public health
and sociology to achieve its vision. The Future Sustainability Research

Group sits within the Sustainable Futures Lab, the School of Engineering &
Architecture, the Environmental Research Institute and the MaREI Centre
at UCC.

In March 2022, Dr Nyhan gave a TEDx entitled ‘A Perspective for a Shared
Sustainable Future’ at UCC. Dr Nyhan spoke about her perspective for a
shared sustainable, net zero and nature-positive future and highlighted
her leadership of Sustainable Futures and her research.

.
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IMPACT OF THE LIVE PROJECT ECO- MUSEUM

What is an Eco-Museum?

Eco-museums originated in France in the
1970’s as a new idea of holistic interpretation of
natural and cultural heritage, as opposed to the
traditional focus on specific items and objects by
conventional museums. There is no blueprint for an
Eco- Museum, only a shared value of celebrating
a sense of place based on local participation with
the aim of growing the economy whilst enhancing
the welfare and development of local communities.

The LIVE Eco- Museum

Funded by the European Regional Development
Fund (Ireland Wales Cooperation Programme)
LIVE (Llyn, lveragh Eco- Museum) is a partnership
located on both sides of the Irish Sea. LIVE is
using the Eco- Museum model of co-operative
marketing to create a powerful suite of digital
and non-digital resources for eco and educational
tourism. LIVE aims to enable coastal communities
in LIyn (Wales) and Iveragh (Kerry) to promote their
natural and cultural assets, creating opportunities
for sustainable tourism and moving away from
‘extractive’ tourism. It is coordinated in Iveragh by
Prof Pat Meere and Dr Fidelma Butler and managed
by Lucy Taylor and Orla Breslin (all from School of
BEES and the ERI).

What impacts has the LIVE project had so far?
Policy:

LIVE is currently informing the new tourism strategy
for Kerry County Council and the new multi-agency
action plan that will be overseen by a taskforce
established for the Iveragh Peninsula in south Kerry
totackle theissues of rural depopulationin the south
Kerry Gaeltacht. The work of LIVE is also feeding
into a new local economic development plan for
Valentia Island.

Scientific:

Citizen Science has been a significant component
of the LIVE project with findings presented at
European scientific conferences and resulting
ain datasets for the National Biodiversity Data

Centre. These datasets have been used to update
the knowledge of distribution of species of bees,
butterflies and birds of conservation concern in
south Kerry.

Environmental-sustainability-ecological impact:

In  collaboration with Met Eireann and
the Office of Public Works, local groups are now
establishing natural meadows and low nutrient
grasslands using revised mowing regimes rather
than introducing seed.

Societal:

. Cahersiveen tidy towns, the Ballinskelligs
Environmental Action Group, and newly
formed Green Glens group are all local
community organisations that have been
supported by the work of LIVE who have
provided tailored information to these groups
and advised them on the best actions to take
for conserving biodiversity in their areas.

. Many of the public events held by LIVE
have the intention of increasing community
engagement with the local natural heritage.
Examples include whale and bird watching
and guided walks along local walking trails
to highlight the overlooked local biodiversity.

. Citizen science initiatives included a chough
count where members of the public received
training and participated. In addition, a
campaign to involve people in monitoring
seasonal change in their local native trees
engaged members of the public in training to
identify tree species and resulted in weekly
recordings being submitted for 3 months.

NOVEL METHOD FOR STUDYING PLANT STRESS RESPONSES IN A

CHANGING CLIMATE

Plants live in highly dynamic surroundings and need
to cope with constant environmental challenges. In
order to do so, they have developed quick reactions
to stress that allow them to gain time while mounting
a major response. This first line of defence includes
the stomata - leaf epidermal pores in charge of
regulating water loss and photosynthesis. Stomatal
movements are controlled by plant stress hormones
which induce fast closure of the stomata upon
perception of stress conditions thus preventing loss
of water. This is an area of research becoming ever
more crucial in a changing climate but the two main
approaches to determine changes in stomata require
either specialised equipment or damage to the
plant tissues.

Dr Rossana Henriques (ERI, School of BEES) and
colleagues have devised a novel method by obtaining
leaf imprints which is quick, simple and does not
disrupt the plant tissues. The protocol describes
an inexpensive method to prepare high-quality
impressions of Arabidopsis thaliana seedling leaves
from long-lasting silicone-based casts, allowing

detailed imaging of the stomatal pores. This method
can be used to test leaf epidermal cell size/number
and stomata number, size and aperture in crop
species in the field, capturing a precise moment in
the plants stress response in vivo. Importantly, these
imprints can be generated at different stages of leaf
development in distinct species. It is anticipated that
this versatile protocol would have the potential to
easily assess markers for drought responses in many
different types of plants and have broad applications
in plant research.

SIMPLIFYING AN UNSUSTAINABLE FOOD SYSTEM

It is widely recognised that the current food systems
in Europe are unsustainable and unjust, causing harm
to health, the environment, and public sector health
and care services. Large multinational corporations
perpetuate the “Lose-Lose-Lose-Win” food system
where corporations win at the expense of the
environment, health and the public sector. However,
a transition to “Win-Win-Win-Win” food systems is
challenging due to the heterogeneity, complexity,
and unpredictable nature of food systems. Heuristics
(simple rules of thumb) are a type of solution
that can provide the flexibility needed to account
for different contexts, preferences and needs.
Within food systems, food democracy could be a
heuristic solution that can form the basis for driving
transition processes while also ensuring that these
transition processes are fair, equitable, sustainable
and constructive.

The Horizon Europe project, FEAST, in which Dr
Janas Harrington (School of Public Health, ERI) is a
key partner proposes to use multilevel governance
approaches to create constructive food democracy.
The consortium envisages that this will inform just
processes that can be used to design and implement

policies, in line with food democracy, while being able
to accommodate the shifting demands of complex
food systems. The ultimate goal is to enact food
democracy as a heuristic solution to overcome the
current imbalances and injustices while facilitating
transitions to “Win—-Win-Win-Win” food systems
across Europe that makes it easy for every European
to eat a health and sustainable diet that is good
for their health, good for the environment, reduce
demand on public sector services, and bring benefits
for businesses.
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CITIZEN SCIENCE PROJECT ENGAGES LOCAL COMMUNITIES ON FRESHWATER QUALITY

Streams and rivers are amongst the most endangered
ecosystems in the world and water quality is an
important measure for maintaining ecosystem
function. Despite several decades of the EU Nitrates
and Water Framework Directives, nutrient-rich organic
matter of both agricultural and municipal origin
continues to pollute many waterways in Ireland, most

has been trialled with the support of locally led
catchment projects and are currently being rolled
out across LEADER areas via bespoke water training
programmes developed by LAWPRO and the Rural
Development Companies. The National Biodiversity
Data Centre are also currently developing the online
repository into which the gathered data will feed.

of which are not routinely monitored in terms of water
quality. This lack of data hampers efforts to improve
water quality. Citizen science projects have been
identified by the EU as a growing field of practice that
is likely to yield significant outcomes for water quality
and data capture.

An exciting new citizen science method developed
in UCC and supported by both the EPA and the
Local Authority Waters Programme (LAWPRO) allows
anyone to determine the quality of their local rivers or
streams by looking at the types of creatures which are
living in it. Created by Dr Simon Harrison (pictured)
of the ERI and School of BEES, the Citizen Science
Stream Index looks at the types of water bugs that
are found at the bottom of our rivers. The Index is
based on the presence or absence of six key aquatic
invertebrates. Three pollution-sensitive invertebrates
(‘good guys’) — the Stonefly, the Flattened Mayfly and
the Green Caddisfly - are commonly found in clean
streams, while three pollution-tolerant invertebrates
(‘bad guys’) — snails, leeches and the Waterlouse - are

commonly found in polluted streams. The scheme Credit: Noreen Byrne

WILDFIRES MAY HAVE SPARKED ECOSYSTEM COLLAPSE
DURING EARTH’S WORST MASS EXTINCTION

In recent times wildfires have caused shocking mass animal die-offs in several regions around the world. During
the same period our warming global climate has led to prolonged droughts and increased wildfires in typically
wet habitats, such as the peat forests of Indonesia and the vast Pantanal wetlands of South America. These
major ‘carbon sinks’-regions of natural capture of carbon from the atmosphere—are crucial in our fight against
climate change. Research published in 2022 by Dr Chris Mays (ERI, School of BEES) and colleagues in the
Swedish Museum of Natural History has shown that wildfires may have been a key contributor to the total
collapse of land ecosystems during the Earth’s worst mass extinction event over 250 million years ago.

The research team examined the end-Permian mass extinction that eliminated almost every species on Earth,
with entire ecosystems collapsing, and discovered a sharp spike in wildfire activity from this most devastating
of mass extinctions. Promoted by rapid greenhouse gas emissions from volcanoes, extreme warming and
drying led to wildfires across vast regions that were previously permanently wet. Instead of capturing carbon
from the atmosphere, these wetlands became major sources of atmospheric carbon, enhancing the sharp
warming trend.

RESEARCHERS IDENTIFY MOST DANGEROUS TIMES FOR HARES AT DUBLIN AIRPORT

The number of wildlife-aircraft collisions with mammals
are increasing by up to 68% annually in some countries
and have caused damage that has cost in excess of
$103 million in the United States alone over a 30-
year period. When we think of these wildlife-aircraft
collision, we usually think of bird strikes, but ground-
dwelling animals are also prone to fatalities due
to aircrafts.

An IRC-funded study authored by Dr Samantha Ball,
Dr Anthony Caravaggi, and Dr Fidelma Butler (School
of BEES, ERI) used motion-activated camera traps to
collect activity data on the hare population inhabiting
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“This work has allowed us to identify
periods throughout the day, and year,
when strike risk with hares may be
higher, indicating when strike prevention
efforts can be increased to deter hares
from the active runway. The research
can also be applied to other airfields,
as although we focus here on the Irish
hare at Dublin Airport, this method can
be used to identify periods of increased
strike risk with ground-dwelling species
of concern worldwide, such as deer
and large carnivore species.”

Dr Samantha Ball, lead author

6

The potential for wildfires as a direct extinction
driver during hyperthermal events, rather than

a symptom of climatic changes deserves further
examination. Unlike the species that suffered
the mass extinctions of the past, we have the
opportunity to prevent the burning of the world’s
carbon sinks and help avoid the worst effects
of modern warming.

Dr Chris Mays

the airfield at Dublin Airport. They then used this
data to identify when aircraft collisions with hares
were most likely to occur - generally around sunrise
and in the hours approaching midnight. This was
closely associated with the times of day when hares
were most active at the airfield but when aircraft
movements were relatively low. Recommendations
from the authors included focusing strike prevention
efforts- such as scaring tactics and runway patrols-
directly onto the hare population themselves as
opposed to facing the near-impossible task of altering
aircraft activity, to reduce hare strike events.
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SUPPORTING UK CONSERVATION LAW ENFORCEMENT

Understanding the distribution of species is crucial
for the effective planning and implementation of
conservation protocols. There is a growing demand
for predictive distribution models for marine species
due to the continuing threats faced by marine
biodiversity such as pollution, invasive species,
fisheries bycatch and climate change. Species
distribution models (SDMs) can provide important
insight into the species’ habitat preferences and
highlight potential anthropogenic threats. Evidence-
based SDMs inform organisations with a conservation
remit such as Natural England, a non-departmental
public body in the UK sponsored by the Department
for Environment, Food and Rural Affairs which is
responsible for enforcing laws that protect wildlife
and the natural environment.

In 2022, Dr Darren Wilkinson and Prof John Quinn
(ERI, School of BEES) were commissioned to do
a review for Natural England which summarises
the environmental predictor variables regularly
used in distribution models for marine megafauna
species around the UK. It highlights a wide range of
variables that can be targeted in future modelling
studies of marine megafauna species, based on
the extent of their successful use to date, and
gives an indication of which variables should be
considered for which marine taxa (turtles, cetaceans,
sharks, seabirds etc).

RESEARCH FOCUSES ON THREATS TO MARINE SEABIRDS

On Little Saltee, a small island off the south-east
coast of Ireland, researchers from the UCC Marine
Ecology Group (ERI, School of BEES, MaREl)
attached tiny trackers to the feathers of Manx
shearwaters. The aim of the study, published
in Proceedings of the Royal Society B, was to
understand how underwater Vvisibility affects
seabirds’ ability to forage for fish and other prey.
It is the first study to examine the impact of ocean
clarity (which is becoming compromised by climate
change) on seabirds’ diving abilities. The study
found that the birds dove deeper when sunlight
could penetrate further underwater, suggesting that
visibility is key to their ability to dive for food. As the
planet warms and the ocean becomes cloudier this
finding is important because it means that seabirds
will have to overcome this challenge.

In a separate study, Marine Ecology Group
researchers also collected feathers from Manx
shearwaters, a seabird species thought to
be at-risk from oil pollution. The researchers
examined the feathers to see how quickly water
would pass through after exposure to increasing
concentrations of oil. Feathers were also assessed
under high-powered microscopes to examine
structural changes after contamination. This study
found that even very thin oil sheens, were enough
to have a significant effect on feather structure and
impacted waterproofing. Seabirds exposed to oil
are more likely to become waterlogged, cold, and
less buoyant.

6

The chemical and physical properties
of the planet’s oceans are changing
at an unnatural rate, bringing about
challenges for marine life. One
consequence of climate change is
that large areas of our oceans are
becoming cloudier.

Jamie Darby, lead author.

6

Chronic small-scale oil pollution is
commonly overlooked in the marine
environment, though it has been shown
to have serious implications for the
fitness and survival of seabirds. This
study examined one species, but the
results can be extended to other species
that rely on waterproofing to stay healthy
when at sea for long periods.

Emma Murphy, lead author.
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CAN INNOVATIVE GENE EDITING TECHNOLOGY PROVIDE FOOD SECURITY

IN THE FACE OF CLIMATE CHANGE?

The world faces enormous challenges in producing
sustainable food for its growing population, given
the escalating pressures of climate change and
biodiversity loss. The EU’s farm to fork strategy is
the cornerstone of its Green Deal with the objective
to contribute to a more sustainable food production
system by reducing, among other things, dependency
on pesticides by 50%. The strategy refers to the
possibility of using genomic engineering to increase
sustainability, but there is still intransigence regarding
GMO adoption in the EU.

€ Back

In March of 2022, researchers from UCC School
of BEES and the ERI, led by Dr Barbara Doyle-
Prestwich, addressed the Oireachtas Joint Committee
on Agriculture Food and the Marine, as well as
officials from Dept of Environment, Climate and
Communications and representatives from Teagasc.
The mainfocus wasonthe use ofinnovative technology
(in particular CRISPR gene editing) as this topic is due
out for additional consultation across Europe in the
next few months.

23

These techniques offer precision genetic engineering
capabilities that can introduce discrete changes in a
plant’s DNA in order to make improvements such as
disease resistance and drought tolerance, as well as
many others. If we are to realise the Government’s
ambitions in terms of the Green Deal and the farm

to fork strategy, then it cannot be business as usual..
The diseases that farmers are faced with are not
going to disappear overnight.. We really need CRISPR
technology and, therefore, we need to invest in
research in Ireland to make sure we are ready to go.

Dr Barbara Doyle-Prestwich
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CITIZENS ASSEMBLY ON BIODIVERSITY LOSS

The Citizens’ Assembly on Biodiversity Loss was a
unique initiative taken by the Irish government as a
response to the global decline of biodiversity. The
Assembly was tasked with making recommendations
on how Ireland could better protect and
enhance its natural environment. To inform these
recommendations, the Assembly heard from experts
in the fields of ecology, environmental science,
and policy. Amongst the experts who guided
the Assembly’s decisions in 2022 were several
ERI Academics.

In October, Prof Aine Ryall (Centre for Law & the
Environment, ERI) delivered an invited contribution
to the Assembly. Prof Ryall’s presentation considered
environmental rights and rights of nature. It included
an analysis of the right to a healthy environment, the
role of the procedural environmental rights guaranteed
under the Aarhus Convention and the implications of
the decision of the Supreme Court in ‘Climate Case
Ireland’ for environmental constitutionalism.

Dr Paul Holloway (Dept of Geography, ERI) was
amongst the panel of ‘Voices from the Community’
who presented to the Assembly. Dr Holloway spoke
about his work of mapping and modelling the
urban biodiversity in Cork city, outlining the extent
of the green and blue spaces and their capacity
to support wildlife. In addition, Dr Clodagh Harris
(Dept of Government & Politics, ERI) was a member
of the Expert Advisory Group. Dr Harris’ role was to
advise on the Assembly’s deliberative processes.
Dr Harris and ERI Colleagues Dr Aoife Daly and
Aoife Deane were also members of a research team
which designed and implemented Ireland’s first
Children’s and Young Persons’ Citizens Assembly on
biodiversity loss (CYPABL). At the end of the process,
the Citizens’ Assembly presented a report to the Irish
government, which contained 17 recommendations
on how to address biodiversity loss in
the country.

Next )
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WASTEWATER - A KEY TO TRACKING COVID-19 AT A WHOLE-COMMUNITY LEVEL

Dr Niall O’Leary (School of Microbiology, ERI) has been exploring the possibility of testing local wastewater and
environmental sewage for the presence of the COVID-19 virus as a way to monitor prevalence in communities.
The SARS-CoV-2 virus that causes COVID-19 can be present in the guts and faeces of infected people at high
levels before they have noticeable symptoms of the disease. Currently it is estimated that 1 in 6 adults who
are infected with the COVID-19 virus can have mild or no symptoms and yet pass the virus on to others. Such
individuals may not be referred for diagnostic testing and their infection/transmission can go undetected.
However, there is evidence that the virus can be present in the faeces of infected individuals from an early
stage, whether or not they go on to develop COVID-19 symptoms. Testing sewage also offers a way to screen
communities rather than individuals, widening the testing net.

Dr O’Leary’s wastewater surveillance work has been a crucial component of the UniCoV project - a multi-site,
randomised controlled clinical study led by NUIG, in partnership with TCD, UCD and UCC which explored the
feasibility and acceptability of self-reporting, self-testing and surveillance systems to assist with the safe and
sustainable re-opening of Higher Education Institutes’ campuses, and society more broadly. Molecular tracking
of SARS-CoV-2 in automated wastewater sampling stations from UCC campus sites (and other universities)
allowed researchers to monitor virus levels among the staff and student community.
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Dr Niall O’Leary with Dr John MacSharry from the School of Medicine, a co-Pl in the UniCov project, at one of
the automated wastewater sampling stations in UCC

UCC PALAEONTOLOGY RESEARCH GROUP HOSTS PREMIER INTERNATIONAL MEETING

The Palaeontological Association was founded in 1957 and has become one of the world’s leading learned
societies in this field, with its Annual Meeting being the centrepiece of the Association’s calendar. Prof Maria
McNamara’s research group (School of BEES, ERI) hosted this major international conference in 2022, with
Prof McNamara herself as lead organiser (pictured). The conference welcomed nearly 200 delegates to Cork,
including seven invited speakers, and the ERI was delighted to sponsor the RIA Discourse Lecture on Mammal
Biodiversity and Climate Change from Prof Larisa DeSantis of Vanderbilt University.

It was an extremely busy year for Prof McNamara’s group which also led an international study to discover
remarkable new evidence that pterosaurs, the flying relatives of dinosaurs, were able to control the colour of
their feathers using melanin pigments. The study, published in Nature in 2022, was led by palaeontologists Dr
Aude Cincotta and Prof McNamara. The work was based on analyses of a new 115 million year old fossilized
headcrest of the pterosaur Tupandactylus imperator from north-eastern Brazil. The team then studied the
feathers with high-powered electron microscopes and found preserved melanosomes — granules of the pigment
melanin. Unexpectedly, the study shows that the melanosomes in different feather types have different shapes.

2022 also saw Prof McNamara being awarded an SFI Frontiers for the Future grant to investigate how, and
why, melanin evolved in vertebrates, by better understanding the biology of melanin in modern-day vertebrates
and how this is impacted by aspects of the fossilization process. Another high profile 2022 study led by Daniel
Falk, postgraduate student in Prof McNamara’s research group, shed light on a long-standing mystery of why
hundreds of fossil frogs died in an ancient swamp 45 million years ago. By studying the bones of the fossil frogs,
the team was able to conclude that the deaths occurred in mating congregations during the short explosive
breeding season.
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osed-loop approach with minimal or no waste.

ACCELERATING THE TRANSITION TO A SUSTAINABLE BIOECONOMY
THROUGH MICROBIAL FERMENTATION

In a circular economy, the biotechnology sector can play a vital role in developing innovative solutions to
sustainability challenges such as scarcity of resources, finite capacity of land, mitigation of waste and growing
demand for energy. In 2022, SFI awarded €1.8million to Prof John Morrissey of the ERI, SUSFERM, and
School of Microbiology, for the establishment of a facility for rapid development of microbial bioprocesses for
applications in the food and bioeconomy sectors. The MICROFERM (Microbial Fermentation Facility for scale-
up of sustainable food and industrial fermentations with real-time process monitoring) facility comprises four
fermentation platforms at a micro-scale to enable simultaneous screening and testing of large numbers of strain
and process variables. This will accelerate the design of large-scale microbial processes for the bio-based
sector. MICROFERM is embedded in the larger SUSFERM Fermentation Science and Bioprocess Engineering
Centre, which is an interdisciplinary centre leading the development of microbial solutions for the transition to
a sustainable bioeconomy.

€ Back | 25

e” to a closed-loop economy where resources are kept in use for as long
for society and economy. The ERI Circular Economy challenge is focused on
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DRIVING A SUSTAINABLE SHIFT IN PHARMACEUTICAL PROCESSES

Rare and expensive precious metals are used extensively as essential catalysts in the pharmaceutical industry.
Transition metals make excellent catalysts as they can both donate and accept electrons easily from other
molecules, but issues such as growing costs, coupled with toxicity, environmental and geopolitical concerns,
mean that we need to look at new ways to reduce our dependence on transition metals such as iron, nickel and
copper. The SOS Earth (Sustainable Organic Synthesis) using Earth Abundant Metals in Critical Pharmaceutical
Processes project, funded by SFI Future Frontiers Programme, will involve using earth abundant metals as
catalysts in important organic transformations instead. Led by Dr Gerard McGlacken (ERI, ABCRF, School of
Chemistry) in collaboration with the University of York the project will also involve input from the pharmaceutical
industry through GSK, reflecting the project’s aim of driving a broad step-change in the use of earth abundant
metals in a number of pharmaceutically relevant transformations. The project is also aligned with the SFI
Research Centre for Pharmaceuticals (SSPC) - a world-leading hub of Irish research expertise developing
innovative technologies to address key challenges facing the pharmaceutical and biopharmaceutical industry.
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The pharmaceutical industry has become
very reliant on precious metals as catalysts.
This SFI funded project will help obviate our
dependence. The problem is that the mining
of many precious metals is unsustainable. It
is noteworthy that Russia is a major supplier
of palladium and platinum for example, so

in addition to the environmental concerns of
extensive mining, there are also geopolitical
issues. Earth-Abundant Metals provide a much
more sustainable source. We will develop
important chemical processes that utilise
Earth-Abundant Metals.

Dr Gerard McGlacken

Next >
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THE ROLE OF IRISH SMES IN THE TRANSITION TO A CIRCULAR ECONOMY

The transition to a more circular economy is a key national priority, and Irish
small and medium-sized enterprises (SMEs) are well-positioned to play an
important role in this transition. SMEs are generally more flexible and agile
than larger companies which allows SMEs to experiment with new circular
business models and develop innovative solutions. In addition, SMEs often
have strong local networks and relationships with customers, suppliers,
and other stakeholders which allows them to develop closed-loop systems
by collaborating with other local businesses to reduce waste and increase
resource efficiency.

In 2022, researchers Dr Bernadette Power, Dr Geraldine Ryan, Dr
John Eakins and Dr Gordon Sirr (all of CUBS, ERI) were awarded EPA
funding to assess Irish SMEs’ current engagement in circular economy
practices and trends in their engagement over time. The project will

also assess the barriers and opportunities for SMEs in making the
transition. A key idea underpinning the project is that the barriers
and opportunities for engaging in circular economy practices are
likely to differ across SME sectors. Therefore, SMEs’ engagement in
circular economy practices, and the barriers and opportunities for
such practices, will be examined on a sectoral basis. Another key
consideration is that the transition will require the support of SMEs’
suppliers and customers, so the willingness of customers to pay for or
switch to buying SMEs’ circular economy product or service instead of
the traditional offering, will also be examined. It is anticipated that this
project will inform policy decisions regarding funding instruments and
supports directed at SMEs promoting resilience and growth in the Irish
business community.

HOW CAN WE ADDRESS HOUSEHOLD FOOD WASTE IN THE BIOECONOMY?

Food waste creates a burden for waste management systems, worsens
food insecurity and is a major contributor to the climate change crisis. Yet,
the sheer scale of the food waste challenge has not been fully quantified.

The IRC-funded FORWARD project will contribute to the development of
a waste-to-value bioeconomy by assessing, quantifying, and developing
a roadmap for converting household food waste to bio-based products
using circular bioeconomy approach. A collaboration between TU
Dublin Faculty of Business and Prof Marcel Jansen (ERI, School of
BEES), FORWARD will first quantify food waste generated by Irish
households and conduct simulation modelling to identify spatiotemporal,
occupational, compositional, and demographic clusters of food waste

generation. Based on this new knowledge, a roadmap for converting
household food waste into sustainable biobased products using the
cascading approach of a biorefinery will be developed. Finally, by
conducting the sustainability assessment of the generated food waste
and its conversion into value-added-products, researchers will develop
an Environmental-Economic Footprint Index and a Project Development
Assistance Tool. These resources will allow accurate estimation of GHG
emissions, water, and land use, together with individual- and household-
scale economic losses per kg of food waste generated. These outputs
will inform evidence-based policy, in parallel with demonstrating the
feasibility of household food waste as a sustainable feedstock and
source of sustainable revenue.

COULD DIRECT AIR CAPTURE BE KEY TO IRELAND’S LOW-CARBON TRANSITION?

Although the world is making progress towards a low carbon transition
through the use of renewable energies, the pace of the change is
uncertain because of factors such as geopolitical influence, extraction
of materials, access to innovative technologies, and fluctuating energy
demands. International agencies such as the IPCC and IEA have called
for the implementation of Carbon Dioxide Removals (CDR) such as Direct
Air Capture (DAC) at an industrial scale as a mid-term program to reduce
emissions.

The Republic of Ireland is one of the largest pollutants per capita, and in
2019, its emissions reached 13Mt of CO, per person. As a country we are
developing our wind capacity in order to mitigate these emissions, and
the geographical advantage of the island could allow us to meet most of
our energy demand by wind. Yet, the problem of energy storage remains

an obstacle. This means that if there is no wind, fossil gas will take its
place in the lower electricity generation periods,

A 2022 study published in Energy Reports by Dr Elena Tsalaporta (ERI,
School of Engineering and Architecture) and Daniel Casaban addressed
the importance of developing DAC in Ireland, suggesting that Ireland
could position itself as a role model in this regard for other European
countries. The geological conditions have the great capacity to reduce
the concentration of CO2 in the atmosphere, and in the meantime, the
production of e-fuels could take advantage of the excess of renewable
energy. Overall the authors conclude that there are numerous gaps to
fill only with renewables and ignoring alternatives such as DAC can be
counterproductive. They recommend that future studies should focus on
the viability of implementing DAC in the Republic of Ireland.
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PIONEERING SUSTAINABLE SOLUTIONS FOR END-OF-LIFE RENEWABLES IN IRELAND

Wind turbines are normally designed for 20 years
lifetime, soinlIrelandthere willbe 500 turbines reaching
the end of their life by 2025, and 1000 by 2030. There
are generally three options for wind turbines at end-of-
life: life extension, decommissioning and repowering,
but the decision as to which route a particular turbine
should take is not always clear. WindLEDeRR is SEAI-
funded project which is developing a comprehensive
decision-making tool for end-of-life wind turbines in
Ireland. Led by UCD with UCC partner Dr Paul Leahy
(ERI, MaREl, School of Engineering and Architecture),
this project is also developing a new protocol for
repurposing decommissioned blades for specific
purposes. The results will form the most authoritative
evidence base around the topic for Ireland and will
become an international benchmark.

Currently, the team are developing a holistic structural
dynamic model of wind turbines using a multi-

body approach which accounts for the aeroelastic
behaviour of the wind turbines employing Irish
meteorological conditions. Aeroelasticity concerns
the interaction between aerodynamics, dynamics,
and elasticity. This interaction can have a significant
effect on the turbine lifetime, so WindLEDeRR aims
to develop cutting-edge structural health monitoring
techniques for lifetime extension. Novel approaches
are also being developed for anomaly detection and
fatigue assessment of the tower structure through
smart advanced identification methods. In addition,
a new methodology will be developed for predicting
remaining fatigue life and residual strength of wind
turbines’ blades periodically until their end-of-life.
Lifecycle assessment of foundations will be also
developed. Furthermore, WindLEDeRR considers the
energetic, environmental, social and economic factors
affecting sustainable decommissioning of end-of-life
wind turbines.

THE LEAF-INSPIRED TECHNOLOGY PAVING THE WAY FOR CLEAN

AND EFFICIENT HYDROGEN ENERGY

It is difficult to overstate the extent to which cheap,
efficient green hydrogen energy could help address
the climate crisis, and also mitigate energy and
resource scarcity, as well as ecosystem damage. A
new system being developed in UCC is proposing
to provide such a solution by developing a novel
hydrogen-based system. FreeHydroCells, a multi-
partner European consortium, coordinated by
researchers in Tyndall National Institute, the ERI and
the School of Chemistry including Prof Justin Holmes,
Prof Colm O’Dwyer and Dr levgen Nedrygailov has
received nearly €3.75m in Horizon Europe research
funding for three years of exploratory activity based
on a novel photoelectrochemical system design.
The research team are proposing a low-cost solar-
to-chemical energy conversion system designed
using sustainable materials which would be entirely
ecologically friendly, circular, and readily up-scaled for
European-led global commercialisation.

The inspiration for the novel concept driving
FreeHydroCells comes from the combined need to
absorb as much solar energy as possible in a material
system while at the same time making sure the clean
solar energy can be used productively by humans
with minimal loss, in this case to make hydrogen fuel.
This idea has functional similarity to a leaf during
photosynthesis, since it also absorbs solar energy
and water to produce organic growth for plant life,
while releasing some of the oxygen as a benign gas
by-product. The system will be submerged in water
and be comprised of thin film semiconducting material
on a flexible and transparent substrate film. This has
the aim of self-driving photoelectrochemical water
splitting reactions by efficiently converting solar
energy to chemical energy that would then be held in
the bonds of molecular hydrogen as fuel.

ADOPTING A CIRCULAR ECONOMY APPROACH TO SUSTAINABLE

SEAFOOD FOR HEALTHY AGING

It is projected that by around 2040, the 65+ age
group will make up 24% - 45% of the population in the
Atlantic Area regions. Malnutrition is a prevalent issue
in this demographic due to changes in eating habits,
food choices, and difficulties in meal preparation and
intake. Seafood products are an essential source of
nutrients for healthy ageing however sustainable use
of marine resources presents challenges.

Concluding in 2022, the SEAFOODAGE project aimed
to develop new and innovative seafood products
that cater to the changing consumer demands in
the European market, while also being sustainable
and environmentally friendly. Over the course of the
project, various new seafood products were developed
from underutilized fish species. The SEAFOODAGE
final conference showcased an edible coating (for the

project’s Ready-to-Eat seafood product) designed and
developed by researchers at UCC led by Prof Maria
De Sousa Gallagher (ERI, School of Engineering and
Architecture, Tyndall). The coatings were shown to
be a successful eco-food packaging strategy and
could be one step towards improving sustainability
of food packaging.

The project also focused on improving the
sustainability of seafood production by developing
new technologies and techniques for aquaculture,
such as integrated multitrophic aquaculture systems.
The project has received positive feedback from
consumers, retailers, and the seafood industry
for its innovative and sustainable approach to
seafood production.
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MULTI-FUNCTIONAL CATALYSTS FOR PLASTIC RECYCLING

Ireland’s recycling rate for plastic packaging waste in 2022 was just 29%,
meaning that our plastic recycling performance will need to improve
significantly to meet EU recycling targets of 50% by 2025 and 55% by
2030. Dr Gillian Collins (ERI, School of Chemistry, SFI AMBER Centre)
has developed multifunctional catalysts for chemical recycling of the
plastic polyethylene terephalate (PET) and the bioplastic polylactic acid
(PLA). Bioplastics such as PLA are increasingly used as a packaging
material and PLA also becomes a contaminant in PET waste streams,
so catalysts that can chemically recycle both plastics are very attractive.
The catalyst converts PLA into commodity chemicals that can be used
as green solvents, and the PET into its monomer that can make new
plastic. The use of bioplastics is on the rise but many, such as PLA, only
degrade effectively under industrial composting conditions and their
disintegration in the environment leads to problematic microplastics.
Chemical recycling provides a valuable end-of-life option for these
materials. The chemistry of bioplastics is less well understood compared
to established petrochemical plastics such as PET, so Dr Collins
and PhD student Rachel Breen (pictured) are currently collaborating
with the University of Barcelona who are modelling the interactions
between the catalysts and the plastic to design better materials for
chemical recycling.

PhD student Rachel Breen
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CREATING HEALTHIER AND MORE SUSTAINABLE
FOOD FROM THE SEA

Food production from aquatic systems such as capture fisheries and
aquaculture has been suffering from a lack of diversity in both the
species being used and the products being produced.In addition,
the considerable environmental impact of the industry is prompting
a restructuring of production processes and value chains to achieve
more balanced, sustainable, and efficient food production from aquatic
systems.

The NOVAFOODIES project will demonstrate innovative functional
food production systems based on a sustainable value chain of marine
and freshwater raw materials for conscientious European consumers.
Launched in May 2022, the NOVAFOODIES project brings together
a pan-European network of 26 leading academic and private sector
partners to address these challenges. Funded under the Horizon
Europe Farm to Fork strategy the goal of NOVAFOODIES is to provide
consumers with new functional products of marine and freshwater origin
using more sustainable, circular production processes, and without
compromising sectoral competitiveness. Focussing on lower trophic
level species, UCC partner Dr Linda O’Higgins (ERI) will develop low-cost
approaches to microalgae biomass production, optimising cultivation
protocols for Ireland’s temperate climate, and providing a pilot-scale
facility to demonstrate production of a sustainable new biomass supply
and nutrient-rich food ingredients.

MAXIMISING THE POTENTIAL FOR SEAWEED
BIOREFINERY IN IRELAND

The application of biomass-based fuels and chemicals in the energy
transition can not only mitigate greenhouse gas emissions from
fossil fuel but also capture CO, in the atmosphere via photosynthesis
during biomass growth. Seaweed offers several advantages over
terrestrial plants, including high photosynthetic efficiency, high biomass
productivity, worldwide cultivation feasibility, lack of competition for land
and freshwater with food crops, and potential for value-added chemicals
and biofuels production. Seaweed biorefinery has been extensively
studied, utilizing technologies such as anaerobic digestion, pyrolysis, and
hydrothermal carbonization (HTC). HTC is a thermochemical process that
involves heating biomass in the presence of water under high pressure
and temperature (typically above 180°C and 20 bar). This process can
convert a variety of biomass feedstocks into a solid carbon-rich material
called hydrochar or biochar. A 2022 study from authors in the Circular
Economy, Energy, and Environmental Systems (CEES) group led by Prof
Jerry Murphy, demonstrated how microwave-assisted HTC at lower
temperatures (160 - 200 °C) can efficiently valorise brown seaweed L.
digitata (common kelp) into multiple products, including hydrochar, as well
as process liquor containing monomers and polymers of sugars, proteins,
organic acids, alcohols, phenols, and soluble minerals. The microwave-
assisted process offers several advantages over conventional heating,
including faster and more uniform heating and lower energy costs. The
research highlights the importance of optimizing operating conditions
to selectively achieve high energy production, high product quality, and
high economic value.
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SUPPORTING THE EU MISSION TO
RESTORE OUR OCEANS AND WATERS

During 2022, researchers in the MaREl Centre
secured over €5M in funding from Horizon Europe;
within these projects MaREI are working with
partners from industry, policy and citizen groups
to tackle challenges linked to climate change,
energy transition and environmental protection.
To address some of Europe’s greatest challenges
the European Commission has developed a
series of “Missions” — a new way to bring concrete
solutions through impact generated by research
and innovation within Horizon Europe. While
all of MaRElI's EU projects directly or indirectly
contribute to EU Missions, MaREl was a key
partner in four successful applications that are
specifically focused on supporting the Mission:
Restore Our Ocean and Waters:

CH CENTRE FOR ENERGY,

Centre for energy, climate and marine research, development and
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ions and collaborating with over 50 industry partners. The Centre is led

ry Murphy. The Centre Manager is Dr Gillian Bruton.

Visit by high-level EU delegation to Lir NOTF / MaREI during Horizon Europe project event.
(L-R) lan Power, Operations Co-Ordinator, Lir-NOTF; Elisabetta Balzi, Head of Unit, Healthy
Oceans and Seas, DG RTD (Research and Innovation); Genevieve Pons, Vice President of
Europe in the Jacques Delors Cabinet; Pascal Lamy, Chair, Mission Board; Cathal O’Mahony,
EU Grant Manager, MaREI Centre; Kestutis Sadauskas, Deputy Director, DG MARE & & Mission
Manager; John Bell, Director of Healthy Planet & Deputy Mission Manager

PREP4BLUE (Preparing the Research and Innovation Core
for Mission Ocean, Seas and Waters) will deliver a series
of tools, guidelines, methodologies and recommendations
tested through pilots which will cumulatively support the
objectives of Mission Oceans. MaREI as partner will lead
the work package on empowering and engaging citizens
with a view to increasing their involvement in Mission
related activities.

BlueMissionAA (Building a Coordination Hub to Support
the Mission Implementation in the Atlantic and Arctic Basin)
is tasked with putting in place supporting and monitoring
measures to ensure effective delivery of Mission Oceans.
MaREI brings expert knowledge of marine science-policy
interfaces, marine governance, integrated approaches
to marine planning and management, and engaged
research / participatory approaches.

A-AAGORA (Blueprint for Atlantic-Arctic Agora on Cross-
Sectoral Cooperation for Restoration of Marine and
Coastal Ecosystems and Increased Climate Resilience
Through Transformative Innovation) focuses on the co-
development of implementable Nature Based Solutions
to boost resilience to climate change and mitigating its
impacts in coastal areas. MaREI co-lead one of the three
demonstration pilots within the project which will focus on
multi-actor approaches to restoration of coastal habitats
and systems.

Danube4All (Restoration of the Danube River Basin
Waters for Ecosystems and People from Mountains to
the Coast) has the overall objective of developing a
comprehensive Restoration Action Plan for the Danube
River basin in an unprecedented co-creation process with
all stakeholders. Researchers in MaREl are involved in
tasks linked to science communication and demonstration
and upscaling of restoration approaches.
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ADVANCING ENGAGED RESEARCH

Engaged research describes a wide range of rigorous research approaches and methodologies that share a common interest in collaborative
engagement with the community and aims to improve, understand or investigate an issue of public interest or concern, including societal challenges.
Engaged research is advanced with community partners rather than for or about them, where ‘community’ refers to a range of public research
stakeholders, including public or professional service and product users, policy makers, members of the public, civil and civic society organisations
and other actors. MaREI are pioneering engaged research in a number of projects. Approaches include participatory and deliberative processes,
action research and co-production working alongside practitioners and community partners, anda responsible research and innovation.

’

Steps for Public Engagement
with Energy Infrastructure

. This SFI and EirGrid-funded project entails an impartial analysis
of EirGrid’s evolving public engagement processes, based
on a mapping of actors, and a framework to codify different
elements of existing strategies. This approach offers guidance
and suggestions throughout the consultation and engagement
process lifecycle, seeking to improve both engagement
processes and outcomes. Target audiences include communities
impacted by energy infrastructure developments, CSOs, relevant
public bodies and industries, and policy makers and regulators. In
2022, a publication on good practice guidelines for undertaking
community engagement in Irish public bodies was developed
into a practice and policy brief. Based on the work to date the,
the Institute for Civil Engineers (UK) have invited the project to
join their ‘knowledge network’ associated with engagement
strategies for engineering projects related to infrastructure.

Dingle Peninsula 2030

. ERI and MaREIl researchers have demonstrated outstanding
leadership in the multi-award winning, multi-stakeholder Dingle
Peninsula 2030 partnership project. The project was initiated
when Prof Brian O Gallachéir secured funding from ESB Networks
and SFI, enabling him to establish a transdisciplinary research
team (Dr Clare Watson, Dr Evan Boyle and Dr Connor McGookin,
with significant contributions also from Prof Ed Byrne, Dr Gerard
Mullally and Aoife Deane) to harness the rich community spirit on
the Dingle Peninsula to advance this groundbreaking engaged
research. Importantly, this research team works in a deeply
embedded way in the local community, co-producing solutions
with the community to address critical energy and climate
challenges, while also building societal resilience and capacity. In

this way, the team advances not only multi- but also transdisciplinary
methods, building a new understanding of the technical and
societal elements of sustainability transitions, as well as highlighting
the role of multi-stakeholder collaborations. Key research outputs
in the past year include 12 journal papers (3 co-authored with local
partners), 12 learning briefs alongside extensive outreach via RTE,
IUA and RIA programmes and events. Additional funding from
Creative Ireland Climate Action Fund has facilitated the creative
project - Corca Dhuibhne Inbhuanaithe — A Creative Imagining
which will combining practical and creative approaches, to create
an understanding in the wider community about the challenges that
farmers face, thus creating a more supportive environment in which
farmers can diversify.

PREP4BLUE Citizen Engagement

PREP4BLUE, a new Horizon Europe project which started in June
2022, has the ambitious aim to restore the health of our ocean,
seas and waters by protecting and restoring marine and freshwater
ecosystems and biodiversity, preventing and eliminating pollution,
and making the Blue Economy sustainable, carbon neutral and
circular by 2030. Key to this aim is promoting an ocean-literate
European citizenry and MaREl are leading a work package
on supporting citizen engagement by building capacity using
participatory approaches in research and innovation stakeholders,
advocacy groups, policy makers, and citizens including organisations
that represent indigenous communities, promote the participation of
women in marine science, and disadvantaged/minority groups. The
team will use survey data to design bespoke training and learning
resources to help alleviate the specific challenges that each group
faces in engaging with ocean literacy.
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ROOFTOP SOLAR PANEL RESEARCH SPARKS GLOBAL INTEREST

With countries racing to end their reliance on the fossil fuels that cause climate change, researchers in MaREI
Siddharth Joshi, Dr Paul Holloway (also Dept of Geography), Prof Brian O Gallachéir and Dr James Glynn (also of
the Center on Global Energy Policy, Columbia University) conducted research which demonstrated that if every
available rooftop was equipped with solar panels, they could generate enough electricity to power the world.
The report published in Nature Communications was the first high-resolution global assessment of rooftop solar
photovoltaics (PV) potential. It showed how rooftop solar can best be deployed to help nations decarbonise and
decentralise their power grids and will have important implications for sustainable development and climate
change mitigations efforts. Publication of the report led to both international and national media coverage such
as Forbes, World Economic Forum, The Conversation and Irish Times. The study also led to a report authored by
Siddharth Joshi and Dr Paul Deane and published in collaboration with the Irish Solar Energy Association, which
found a quarter of all the electricity needed by Irish households could be produced by putting solar panels on
domestic rooftops.

SETTING EUROPEAN MARINE MANAGEMENT ON A COURSE TO REVERSE BIODIVERSITY

DECLINE

Effective marine environmental management and
biodiversity protection are fundamental to achieving
the transformation to a modern, resource-efficient,
and competitive low-carbon sustainable ocean
economy. A new, Horizon Europe funded research
project called MarineSABRES aims to address the
continued and accelerated biodiversity loss caused
by the intensification of human activities on land
and at sea. The project coordinated by Dr Emma
Verling of MaREI will bring together an international
consortium of 22 partners across 11 countries.

Running for four years, MarineSABRES aims to enable
stakeholders from government and policy, coastal
and marine management, scientists, and the public
to make informed decisions that balance human and
ecosystem needs. MarineSABRES will attempt to
weave the diverse perspectives of these stakeholder
groups to co-design a simple Socio-Ecological System
(SES) framework to strengthen interventions and
measures for the protection and conservation of
coastal and marine areas and improve the uptake of
ecosystem-based management.

COLLABORATIVE ACTIONS FOR EFFECTIVE MARINE POLLUTION MANAGEMENT

Marine contamination (including pollution) occurs as a
direct result of human activities on both land and in the
marine environment, and requires urgent attention as
healthy and clean seas provide numerous ecosystem
services (food, oxygen production, climate regulation),
which are critical for our survival and wellbeing. Given
the complex and interconnected nature of marine
pollution, the integration of sustainability-focused
agendas and circular economy principles and practices
is essential for the development of effective actions
that can address its impacts. The implementation of
processes and measures to reduce marine pollution
will have consequences for numerous economic
sectors (e.g., agriculture, fisheries, food and beverage
industry, waste management, packaging industry,
tourism, offshore energy) at multiple scales (local,
national, regional and international), framing marine
pollution as a considerable global socio-economic

challenge that requires active collaboration from
multiple stakeholders, across a range of geographic
areas.

Source to Seas - Zero Pollution 2030 (SOS-
ZEROPOL2030) is a Horizon Europe project
coordinated by Dr Kathrin Kopke which aims to co-
design, co-produce, and co-deliver a stakeholder-
led European Seas zero-pollution framework
that provides practical guidance from source to
sea addressing shortcomings in marine pollution
management and governance. This holistic approach
is based on best practice, puts emphasis on human
behaviour, socioeconomics and governance; and is
underpinned in knowledge about and understanding
of current barriers to effective and efficient prevention,
reduction, mitigation and monitoring of marine
pollution in European Seas.
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IDENTIFYING SOLUTIONS FOR SEAL-FISHERY CONFLICT

Interactions between seals and the fishing industry
occur globally, with depredation — the full or part
removal of fish from nets by seals, leading to significant
conflict. Fishermen suffer economic losses due to loss
of catch, gear damage and time spent disentangling
damaged fish/by-caught seals, while ecological
impacts can include seal mortality (by-catch and/
or authorised or illegal killing), alongside changes
in animal behaviour (e.g., seals may become reliant
on artificial food sources). In recent years, conflicts
have escalated significantly; hence, an effective
and pragmatic solution to the problem is urgently
needed. The Horizon Europe funded SEAFICS project
coordinated by Dr Mark Jessop (MaREl, ERI, School
of BEES) will address this challenge, using an area
across South-West Ireland as a case study for seal-
fishery conflict. SEAFICS will combine stakeholder
engagement, emerging technologies and advanced
statistical analyses to assess interactions between
seals and fisheries and minimise conflicts through
the development of effective mitigation. The project’s
findings will be used to respond to pressing socio-
economic and conservation issues both across
Europe and globally.

ki
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5.2 CLEANER PRODUCTION PROMOTION UNIT (CPPU)

CPPU conducts engaged research focused on the theme of society, sustainability and energy, with a particular
emphasis on people’s relationship with energy and the energy system. The unit is led by

Dr Niall Dunphy (School of Engineering and Architecture, and ERI).

EMPOWERING COMMUNITIES THROUGH THE ENERGY TRANSITION

The ACCEPT H2020 project brings together citizens,
local businesses and organisations to produce and
consume locally generated, renewable energy in
four distinct energy communities. Within this project,
CPPU leads the community engagement programme,
which is developing a digital toolbox that offers
energy communities a suite of innovative digital
services to reduce the dependency on fossil fuels
and save energy in the users’ households without
compromising their quality of life. Applying a living

“THE ECOLOGICAL
SN  NEIGHBOURHOOD”

Culemborg, Netherlands

The Eva Lanxmeer Community is a sustainable urban
demonstration site and community in Culemborg. The
focus within this pilot site will be to combine changes
in individual behaviour to realise advantages on
district level.

“THE RESIDENTIAL
SUBURB”

Capriasca, Switzerland

The Swiss pilot site consists of 2 district areas. The
first is a residential suburb with 100 residents spread
across 11 buildings, a public swimming pool and
district heating, while second is a five-story nursing
home with 30 residents.

€ Back

lab approach to its community engagement work,
the CPPU team led by Dr Breffni Lennon and Dr
Niall Dunphy has already catalogued the community
dynamics and stakeholder needs in the four pilot sites
in Greece, the Netherlands, Spain and Switzerland.
This iterative, engaged learning approach has
enabled co-development with communities of best-
practice models for building sustainable energy
governance structures and business models involving
over 3,000 people and 750 residences.

“THE URBAN
COMMUNITY”

Murcia, Spain
The selected residences in Murcia range from 10-story
block of flats to detached buildings. Fifteen buildings

will be utilized as a platform for the validation of the
ACCEPT solution.

-~ “THE SMART
— | VILLAGE”

Aspra Spitia, Greece

Aspra Spitia is a large modern settlement, which
keeps improving its infrastructures while offering high
standards of living to its residents. The installation
of Internet of Things devices in the area will enable
efficiency related services.

33 | Next
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REIMAGINING CITIZENS WITHIN THE ENERGY SYSTEM

Building on their previous work in the area, CPPU
researchers led by Dr Niall Dunphy are leading the
(re)conceptualision of the idea of energy citizenship.
This work within the ENCLUDE H2020 project looks
to characterise the many individual and collective
expressions of citizenship within the energy domain.
The CPPU team have adopted a mixed-methods
approach, applying a range of research techniques to
capture, analyse and interpret the nature of the ‘energy
citizen’ and to better understand the impact they are
having (and could have) on the energy transition.
The first report from this work outlines the existing

€ Back

and emerging ideas of citizenship in the energy
system and analyses how current modes of (citizen)
participation are forwarded. This work is feeding into
the development of an energy citizenship typology
that acknowledges the privileges that shape the type
of relationships particular individuals and groups
might have with energy. It also opens up a discussion
on the types of energy citizenship experienced by
those at the margins of decision making in the energy
domain, in an effort to understand the multiple, and
sometimes overlapping, expressions of citizenship
around energy.

34

COMBATTING ENERGY VULNERABILITY

With energy prices increasing, there has never been a
greater need for an initiative like the EnergyMeasures
project led by CPPU. Through this project the
team are providing tailored measures to energy
vulnerable households across seven European
countries: Belgium, Bulgaria, Ireland, Netherlands,
North Macedonia, Poland, and the UK. An interesting
development to emerge from this work has been
the book Living with Energy Poverty: Perspectives
from the Global North and South, which the group is

Annual Report 2022

currently producing with Routledge. Bringing together
scholars from the Global South and the Global North,
this collected work examines the lived experiences of
energy poverty at the household level and explores
the links between energy poverty and sustainability,
outlining actions to achieve SDG 7 — Ensure access to
affordable, reliable, sustainable and modern energy
for all. Publication is expected late in 2023 and will
contribute to the growing discourse on energy
poverty and its impact on the energy transition.

Tailored measures supporting energy vulnerable households

VALUING THE SOCIAL SCIENCES AND HUMANITIES PERSPECTIVE ON CLIMATE CHANGE

CPPU researchers are at the centre of the new
COST action SHIFT (Social sciences and humanities
for transformation and climate resilience), which
launched in September 2022. SHiFT has two
overarching aims, namely (i) to foster more creative,
future-oriented, and tangible solutions for connecting
and mobilising social sciences and humanities
research to address the challenge of accelerating
change in an inclusive and responsible manner; and
(i) to deepen our understanding of practices involved

shifi

in ‘doing transformation’ and to promote a shift in
thinking with regards to the role of transdisciplinary
social sciences and humanities research in these
emerging and evolving spaces. This exciting new
action was realised to a large extent through the work
of Dr Alex Revez (MaREI, CPPU, ERI), Dr Niall Dunphy
(CPPU, ERI), and Dr Evan Boyle (MaRElI, ERI) who serve
as the Action Vice Chair, Science Communication
Coordinator and Working Group leader respectively.

social sciences

and humanities

for transformation
and climate resilience

Next >
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esearch, teaching and policy work relating
School of Law, the Centre supports and
limate, Energy and Natural Resources Law.
ed in significant interdisciplinary research
tre is led by its Co-Directors Professor Owen

Centre for Law and the'
Environment at UCC

@UCCLawEny

LAW AND THE ENVIRONMENT
CONFERENCE 2022

The 18th annual Law and the Environment Conference
was held at UCC on 5 May 2022. Convened by
Prof Owen Mclintyre, the conference addressed the
theme Environmental Rights: From Discourse to
Legal Action. The conference attracted a very high
level of interest, with close to 200 attendees drawn
from across legal practice, academia, government,
civil society and industry enjoying over 30 expert
presentations arranged over 11 specialist sessions.
As always, the conference provided a unique forum
for presenting the latest developments and cutting-
edge research, and for an inter-sectoral and inter-
disciplinary exchange of views on all aspects of
environmental law, policy, regulation and governance.
Once again, a selection of papers presented at the
2022 conference was submitted for publication in a
special issue of Environmental Liability: Law, Policy
and Practice which was published in early 2023.

L-R: Dr Orla Kelleher, Maynooth University; Dr Aoife Daly, UCC; Prof Owen Mcintyre, UCC (Conference Convenor), Prof Salmi Abdesselam, Aiman University,
United Arab Emirates

€ Back 35 Next 9
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CHILDREN AND YOUNG PEOPLE’S ASSEMBLY
ON BIODIVERSITY LOSS

Dr Aoife Daly was a member of the team leading the Children and Young
People’s Assembly on Biodiversity Loss. Designed with children and
young people, this initiative aimed to explore, discuss and create calls to
action on how to protect and restore biodiversity in Ireland.

ENVIRONMENTAL LAW ENFORCEMENT: EMERGING
CHALLENGES 2022

Centre members participated in the annual Environmental Law
Enforcement: Emerging Challenges conference organised by the
Environmental Protection Agency (EPA) and the Irish Centre for European
Law (ICEL) on 30 November 2022. Following a competitive selection
process, PhD candidate Julidn Sudrez was selected to present his
research on ‘Recognising “Rights of Nature” in Ireland’. Prof Aine Ryall
contributed an invited paper on ‘Standards for Effective Access to Justice
in Intersecting Legal Systems’.

POSTGRADUATE RESEARCH SYMPOSIUM IN
ENVIRONMENTAL LAW 2022

In conjunction with the annual Law and the Environment Conference,
the 12th annual Postgraduate Research Symposium in Environmental
Law was held at the School of Law UCC on 4 May 2022. Following an
open call for applications, the 2022 symposium provided an important
opportunity for postgraduate research students from Ireland, the United
Kingdom and Turkey to present aspects of their doctoral research.

RESEARCH HIGHLIGHTS 2022

The Centre delivers a wide range of high-impact, frontier research
activity. In 2022, Centre Pls continued to publish their work in important
edited collections with leading international publishers and in prestigious
national and international peer reviewed journals including the Human
Rights Law Review, Environmental Policy and Law, Chinese Journal of
Environmental Law, Environmental Liability: Law Policy and Practice and
the Irish Planning and Environmental Law Journal.

Centre PI Dr Aoife Daly and Prof Laura Lundy co-authored the Synthesis
Report on Children’s Rights and Climate Justice published by the
European Network of Ombudspersons for Children (October 2022). In
August 2022, the EPA published research conducted by Peter Medway, Dr
Dug Cubie (Centre Pl) and Dr Martin Le Tissier on Enhancing Integration
of Disaster Risk and Climate Change Adaptation into Irish Emergency
Planning. In Autumn 2022, Professor Aine Ryall was awarded a Visiting
Research Fellowship at the European University Institute, Florence.

In September 2022, PhD candidates Alison Hardiman and Rhoda
Jennings presented aspects of their research at the 9th European
Environmental Law Forum Annual Conference hosted by the University
Rovira Virgili in Tarragona.
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COLLABORATION AND PEER ESTEEM ACTIVITY

Centre Pls are called on regularly to provide expert input to law and policy
developments at the highest level. During 2022, Prof Owen Mclntyre was
invited by the IUCN World Commission on Environmental Law to lead a
special research / advisory project on State Responsibility and Related
Liability in International Water Law and to contribute to the IUCN Task
Force on Plastic Pollution, leading the development of the IUCN Briefing
on Treaty Regime Interaction for the Intergovernmental Negotiating
Committee (INC) for the proposed global Treaty on Plastic Pollution
(UNEP). Prof Mcintyre was reappointed to the Expert Advisory Body of
Evaluators established by the Research, Development and Innovation
Council of the Czech Republic and as an External Reviewer. Dr Dug Cubie
was appointed to the Ethical, Political, Legal and Philosophical Studies
Committee of the Royal Irish Academy.

Dr Aoife Daly co-authored the White Paper on the Right of the
Child to a Safe, Clean, Healthy and Sustainable Environment
(2022) submitted to the UN Committee on the Rights
of the Child and also hosted an online seminar on the theme
Children / Youth and the Right to a Healthy Environment on
11 November 2022.

During 2022 the Centre was delighted to host visiting scholars Professor
Salmi Abdesselam, Ajman University, United Arab Emirates and Ms Esra
Ata Dagistanli, Akdeniz University, Turkey.

RESEARCH FUNDING

Prof  Owen Mcintyre  was
the recipient of an IRC New
Foundations award for the
project Doubling Global

Hydropower Capacity by 2050:
What about the Transboundary
Dimension? Dr Sahara Nankan
secured an IRC Government of
Ireland Postdoctoral Fellowship
(2022-2024): Mechanisms and
Dynamics of Gender-Responsive
Participation in Sustainable
Access to Water, Sanitation
and Hygiene (‘WASH’) Services:
Developments in Selected
Critical Jurisdictions. Dr Nankan
is undertaking her postdoctoral
research at the Centre, mentored
by Prof Mcintyre.

INTEGRATION OF RESEARCH AND TEACHING

Research-informed teaching, at both undergraduate and postgraduate
levels, is a fundamental element the Centre’s activity. The Centre offers
its flagship LLM Environmental and Natural Resources Law programme,
as well as specialist undergraduate modules in environmental law.

CITIZENS’ ASSEMBLY ON BIODIVERSITY LOSS

The Citizens’ Assembly on Biodiversity Loss is tasked with examining
how the State can improve its response to the issue of biodiversity loss
and to bring forward proposals in that regard. On 16 October 2022, Prof
Aine Ryall delivered an invited contribution to the Citizens’ Assembly on
the theme Environmental Rights and Rights of Nature.

TheCitizenS’
Assembly

Citizens’ Assembly on Biodiversity Loss

Postgraduate modules include an Environmental Law Clinic module
which provides students with the opportunity to advise real-world clients
on ongoing legal projects and problems. The Centre’s Co-Directors
contribute annually to the University Wide Module on Sustainability.

nnTifOl’l(')l
Saoranach
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istry research carrying out laboratory, field and modelling studies to support
hemistry and the ERI. The CRAC Centre Director is Prof John Wenger.

COVID-19 RISK MITIGATION

Meat plants have proven to be vulnerable flashpoints
for COVID-19 in Ireland and internationally and the
transmission dynamics of SARS-CoV2 within plants are
incompletely understood with multiple occupational
and environmental factors are likely to be involved.
Completed in 2022, the SFI -funded UPCOM project
proposed to improve infection prevention and control
methods in such environments, by developing
precision methods for understanding transmission
and environmental stability of the virus and developing
mitigation measures. This multidisciplinary and multi-
partner project was led by the School of Veterinary
Science in UCD with UCC partners in CRAC and the
Department of Pathology.

CRAC researchers Dr Mehael Fennelly, Dr Stig
Hellebust, Prof John Wenger, and Prof John Sodeau
investigated the patterns of bio-aerosol formation
and accumulation and determine concentrations
of respirable particles in the size range emitted by
human speech, breathing and coughing/sneezing
throughout working shifts. Air changes per hour
were correlated with environmental conditions such
as air temperature, humidity and carbon dioxide
content. The measurements, reported in Frontiers
in Public Health will be used by the Department of
Health to mitigate risks in food production facilities
by informing objective assessment of air quality
interventions such as filtration and UV treatment of
re-circulatedair,changingoccupancylevels,andaltering
ventilation rates.
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IMPACT OF AGRICULTURAL EMISSIONS ON RURAL AND URBAN AIR QUALITY

The EPA has identified five key air pollutants which
impact air quality, health and the environment -
ammonia, non-methane volatile organic compounds,
sulphur dioxide, nitrogen oxides and fine particulate
matter (PM2.5). To comply with the 2030 National
Emissions Reduction Commitment, Ireland is obliged
to reduce ammonia emissions by 1% per year until
2029 and 5% annually thereafter, and to reduce
PM2.5 by 18% per year until 2029 and 41% annually
thereafter. However, Ireland has already exceeded
the emissions ceiling for ammonia in 2016 and 2017.
Ammonia emissions are driven by emissions from
manure and fertiliser use in the agriculture sector,
and Ireland can achieve compliance with the 2030
emissions reduction commitment for ammonia
through full implementation of planned ammonia
reduction measures, such as Low Emissions Slurry
Spreading and use of inhibited urea fertiliser products.

A reduction in ammonia would also lead to reduction
in ambient PM2.5 levels.

Launched in 2022, the EPA-funded IMAGE project
aims to quantify and understand the impact of
agricultural emissions on air quality. Project partners
Technical University of Dublin, DCU and CRAC will
be deploying aerosol monitoring and sampling
equipment in rural areas influenced by agricultural
emissions of particulate matter and ammonia -
in dense poultry and swine farming regions - to
determine the effect of ammonia on the formation of
PM2.5 and its influence on rural and urban air quality.
The resulting data on the bioaerosol contribution and
the composition and source of particulate matter, will
inform the development of an Irish particulate matter
and ammonia source apportionment model.

IMPROVING ACCESS TO AIR QUALITY MONITORING IN LOW-INCOME COMMUNITIES

Nitrogen dioxide (NO,) is a priority air pollutant that
is emitted in ambient air when petrol or diesel is
burned in internal combustion engines. Breathing
air with a high concentration of NO, can irritate
airways in the human respiratory system. Such
exposures over short periods can aggravate
respiratory diseases, particularly asthma, leading
to respiratory symptoms, hospital admissions and
visits to emergency rooms. Longer exposures to
elevated concentrations of NO, may contribute
to the development of asthma and potentially
increase susceptibility to respiratory infections.

Low-cost NO, sensors are increasingly being used
for community air quality monitoring. However, data

collected by low-cost sensors contain significant
noise, and their accuracy is poor. A key motivation
of the SFI-funded LOCOMOSHUN project, led by
Dr Dean Venables in CRAC is to develop reliable
sensors that could be used to expand the regulatory
monitoring network to small towns in advanced
economies and to cities in low-income countries. The
project will develop a novel spectroscopic sensor for
measuring NO, which will combine high accuracy
with affordability. The sensors will be demonstrated in
a vehicle emissions study and in an innovative citizen
science study in which pupils study air quality around
their schools.
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ENVIRONMENTAL IMPACT - IMPROVING CORK’S AIR QUALITY

CRAC researchers were key local partners in
the EPA's 2022 citizen science project Clean Air
Together Cork, which aimed to develop a spatial
map of NO, around Cork city. CRAC researchers
set up over 30 NO, sensor tubes in and around
UCC sites, promoted the project on social media,
and contributed to the launch event and media.
The Clean Air Partnership in Cork — Dr Dean
Venables (CRAC, ERI), Dr Marica Cassarino (Applied
Psychology, ERI), Denise Cahill (Cork Healthy
Cities), and Kevin Ryan (Cork City Council) as well
as Cork Chamber of Commerce and Cork Business
Association also coordinated, publicised and
launched a Clean Air Zone in the centre of Cork city
- the first such designation in an Irish city.

The Clean Air Zone in Cork is an area restricted to
vehicular traffic and will have fewer sources of air
pollution as a result. Cork’s Clean Air Zone includes
Oliver Plunkett Street and adjacent streets. As part
of the Clean Air Zone activity programme, five air
monitors were placed on the east and west end of
Oliver Plunkett Street, on Grand Parade, St Patrick’s

St and South Mall at the start of June. These will
measure nitrogen oxides (NOx), ozone and particulate
matter over time. NOx is a specific measure of
pollution attributable to petrol or diesel engines. The
Clean Air Zone is a continuation of Cork City Council’s
innovative air quality programme in collaboration
with CRAC, which includes developing Ireland’s first
Local Authority Air Quality Strategy and rolling out an
extensive district scale, air monitoring sensor network
across the city.

ERI researchers in CRAC and the School of Applied
Psychology collaborated with Cork City Council
to complete two preliminary studies on attitudes
towards air quality among households and schools in
Cork in 2022. The results suggest that there is some
level of concern about air quality in Cork, however,
there seems to be limited awareness of the sources of
air pollutants and therefore additional guidance and
education is required around behavioural solutions
that can be easily implemented at individual,
household, or school level.

David Joyce, Director of Services, Cork City Council; Dr Dean Venables, CRAC; Margaret Kelly, Cork Chamber
of Commerce; Lord Mayor of Cork, Clir Colm Kelleher; Helen Murphy, Cork Business Association; Kevin O’Brien,
artist; Debbie Aribasoye, MTU Bishopstown student, and Dr Marica Cassarino, School of Applied Psychology

and the ERI

3

If we want to achieve low emissions
and a healthy environment, it is crucial
that we raise people’s awareness of
the importance of good air quality

and that we engage with the public to
enable positive behavioural change.
Cork’s Clean Air Zone will stimulate our
community to think about the solutions
needed to promote air quality for the
health of people and the environment.

Author of the study, Dr Marica Cassarino
(ERI, School of Applied Psychology)

13

Cork’s Clean Air Zone is a major
milestone for the city. Air pollution is often
worst near roads because vehicles are

a major source of particles and nitrogen
oxides. Pedestrianising this area will
result in cleaner air and less traffic noise

Dr Dean Venables
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50 YEARS OF GEMS/WATER: PROGRAMME HISTORY

2022 marked 50 years since the 1972 UN Conference
on the Human Environment in Stockholm, where the
UNEP and the World Health Organisation (WHO)
were commissioned to launch a global health-
related water quality monitoring programme as part
of UNEP’s Global Environment Monitoring System
(GEMS). Concurrently, a global programme to assess
river fluxes of nutrients and toxic substances to
the oceans was launched. The interagency UNEP/
WHO/ UNESCO/WMO programme on water quality
monitoring, known as GEMS/Water, was formally
founded in December 1977. Now in its third phase, the
programme focuses on maintenance and expansion of
the global water quality database (GEMStat), located
at the International Centre for Water Resources and
Global Change (ICWRGC), Germany, and on capacity
development to support water quality monitoring
in developing countries, centred at the ERI in UCC.
In previous phases, the focus was on establishing
a global network and preparing water quality

assessments. A global network of over 100 national
agencies, international bodies and water institutes
have now been established as GEMS/Water partners,
providing water quality data to GEMStat and referring
recipients for GEMS/Water training and education
programmes.

In 2022, to mark the role of the UNEP in encouraging
and supporting global water quality, a group of GEMS/
Water colleagues including Dr Debbie Chapman,
produced a brochure reflecting on the mission,
activities and achievements of GEMS/Water during its
50 years history. The document summarises reports
and studies published at an international level by
institutions and scientists in participating countries.
It also looks ahead to some of the challenges for
global water quality monitoring and the strategies and
activities needed to help achieve good ambient water
quality as the programme continues to evolve.

Global Water Quality Monitoring

GEMS/Water: A 50 year history

€ Back |
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IRONMENT PROGRAMME GEMS/WATER CAPACITY
ENT CENTRE

nvironment Programme (UNEP) GEMS/Water Capacity Development Centre (CDC) provides global capacity

r quality monitoring and assessment working on a programme of activities to support the Sustainable Development
cally SDG 6 — Clean Water and Sanitation. The Centre is, based in the Environmental Research Institute, is part of
cal, Earth, and Environmental Sciences (BEES) and is led by its Director, Dr Tim Sullivan.
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RECOMMENDATIONS TO BRING CITIZEN SCIENCE INTO MAINSTREAM EUROPEAN POLICY

Citizen science, through its potential to bridge
science, society and policy, is in a unique position
to play a role helping our governments and
administrations to make sensible policies in relation
to societal challenges. The ACTION (Participatory
science toolkit against pollution) project was a three-
year programme dedicated to transforming the way
citizen science is conducted today: from a mostly
scientist-led process to a more participatory, inclusive,
citizen-led one, which acknowledges the diversity of
the citizen science landscape and of the challenges
citizen science teams have to meet as their projects
evolve. It was implemented by ten research and third-
sector organisations, universities, institutes and SMEs
including Dr Debbie Chapman of UN GEMS/Water
CDC, working together with 16 on-the-ground citizens
science pilots tackling major forms of pollution.

Dr Chapman contributed to the development of the
final report on recommendations to mainstream
citizen science in policy and a white paper of science
innovation through citizen science. Dr Chapman also
gave a presentation on the benefits of citizen science

for water resources management in the context
of the SDGs to the Water-ForCE (Water Scenarios
for Copernicus Exploitation) workshop on citizen
science. The Water-ForCE project aims to improve
the Copernicus Earth Observation water-related
services by using inputs from experts and the wider
community to build a roadmap by the end of 2023.
At the workshop, citizen science was discussed
as a potential solution for ground truth water data
validation of satellite products. As Dr Chapman
outlined, some of the main challenges in developing a
global methodology for freshwater quality monitoring
is that it must be feasible for all nations worldwide
and add minimal monitoring burden for countries
while resulting in meaningful and comparable data.
In this context, it can be beneficial to involve citizen
scientists.

The World Water Quality Alliance (WWQA) has since
set up a dedicated workstream to promote the
generation and use of citizen science in water quality
policy making.

Next )
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REGIONAL ENGAGEMENT IN THE SOUTHWEST PACIFIC

The GEMS/Water 2022 Summer School workshop
‘Biological and chemical monitoring of freshwater
resources; Regional engagement in the Southwest
Pacific’ was organised in partnership with the GEMS/
Water CDC in the ERI, the Water Authority of Fiji, the
Global Programme Coordination Unit of the UNEP and
the local UN Development Programme (UNDP) teams.
Dr Michelle McKeown (School of BEES, ERI) led the
workshop and fieldtrips in Fiji. The training featured
a series of remote and local lectures delivered by
water quality experts including Dr Simon Harrison
(School of BEES, ERI) who introduced attendees
to the Citizen Science Stream Index; roundtable
discussions, as well as local field trips covering

water quality, biological monitoring techniques and
citizen science engagement. Field exercises included
the physical and chemical monitoring of streams,
in tandem with collecting, identifying, and recording
macroinvertebrates for the biological assessment
of water quality. Because live organisms integrate
variable exposure to pollution over time and space,
they reflect the health of freshwater systems and can
function as indicators of contamination, pollution, and
climate change. Biological sampling can also provide
opportunities for social engagement by including
local citizens in water quality monitoring of their
local area.

Workshop participants at the field site in Colo-i-suva collecting macroinvertebrate samples. Photo credit:
Michelle McKeown.
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2022 - YEAR OF GROUNDWATER: A CASE STUDY OF CHALLENGES FROM THE FIELD

Groundwater is a major water-supply source, while
also sustaining aquatic ecosystems and maintaining
baseflow in rivers and being a critical storage
element for climate-change adaptation. Despite this,
groundwateris out of sight, out of mind for most people.
To raise awareness of the role that groundwater has
in a variety of societal and environmental issues:
from wetlands to food production, from sanitation
to climate change, the UN named 2022 as the

International year of Groundwater. GEMS/Water
currently hosts data on groundwater with increasing
cooperation with experts from the WWQA's Friends of
Groundwater (FoG). On this theme, we are featuring
the work of MSc Freshwater Quality graduate Megan
Cox and her ongoing research on the pollution of vital
karst aquifers in Barbados — groundwater ecosystems
which provide essential drinking water sources.

Next >
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MSC STUDENT IN FRESHWATER QUALITY MONITORING AND ASSESSMENT

PROJECT FEATURE:

Megan Cox, MSc. Caribbean Institute for
Meteorology and Hydrology, Barbados.

Through its global scoping exercise and bilateral
discussions with the water and education sectors
worldwide, GEMS/Water CDC identified a need fora
flexible, advanced course for individuals involved in
water quality management. The MSc in Freshwater
Quality Monitoring and Assessment builds on the
existing Postgraduate Diploma and addresses these
needs by enabling the development of expertise
in countries around the world through part-time,
online learning.

Barbados is one of the highest-ranking nations
globally regarding water scarcity. Due to the
geology of the island, many streams in Barbados
only carry water occasionally and the population
is almost totally dependent on groundwater from
limestone aquifers. These aquifers are at risk of
contamination from pollutants due to the presence
of sinkholes and caves that provide a direct path
for runoff.

'3
The national water quality monitoring
program in Barbados takes samples at
pumping stations and springs; however,
it was considered more meaningful
to study water quality issues via
observational boreholes. So as part
of my MSc, | developed a project to
investigate nitrate changes from three
boreholes within the same groundwater
catchment in Barbados.

Megan Cox

However, while sampling at one of the boreholes,
the pump became entangled with roots that had
broken through the borehole’s casing. In the
days that followed, the La Soufriere volcano on
a neighbouring island, St Vincent, entered into
an effusive phase after many years of relative
inactivity, making it impossible to return to the site
due to the heavy volcanic ash plume passing over
Barbados, which made it difficult to breathe and
operate outdoors. Several attempts were made to
recover the pump in the weeks that followed, but
all were unsuccessful.

6

Several lessons were learnt. The
road to success is always filled with
uncertainty and obstacles yet we
press on to further our understanding
of the environment in which we live.
The investigation will recommence

in June 2022. Despite difficulties, the
monitoring project will continue.

Megan Cox




HUMBLE LUMPFISH REVEALS SECRET
BIOLUMINESCENCE IN STUNNING
DISCOVERY

Scientists have discovered that the lumpfish, a small
round fish found in cold waters around the world,
glows under ultraviolet light, revealing a secret
bioluminescence previously unknown to science.
Researchers Thomas Juhasz-Dora and Dr Tom
Doyle (AFDC, School of BEES, ERI) have found that
the lumpfish’s skin glows bright blue-green under
ultraviolet light, which is invisible to the human
eye. This is the first time that bioluminescence
has been observed in the lumpfish, and the team
were surprised to find that the glowing effect was
not caused by bacteria or other microorganisms
on the fish’s skin, as is the case with many other
bioluminescent animals. Instead, they discovered that
the lumpfish’s skin contains a unique combination of
proteins that emit light when exposed to ultraviolet
radiation. The researchers believe that the lumpfish’s
bioluminescence may serve a variety of purposes,
such as communication, camouflage, or attracting
prey. They also note that the discovery could have
implications for medical research, as the proteins
responsible for the glowing effect could potentially
be used in bioluminescent imaging techniques. The
discovery of bioluminescence in the lumpfish adds
to our understanding of the diversity and complexity
of life in the ocean and highlights the importance of
continued exploration and research in this field.
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INNOVATING TO SUSTAIN OUR NATIVE BIVALVE AQUACULTURE INDUSTRY

The bivalve aquaculture sector is a mainstay in the
country’s socioeconomic growth but annual variation
in offspring recruitment and seed/spat supply is a
major industry bottleneck globally. Understanding
reasons for suboptimal recruitment, along with
improving hatchery larvae production technologies,
will support the sustainability of this low trophic
industry, as well as futureproofing it in a changing
marine environment. The Marine Institute-funded
SusAqua project (advancing Irish Bivalve Biomass
Production by Promoting Seed Abundance and
more Disease resilient Stocks), led by Prof Sarah
Culloty, Dr Sharon Lynch and Dr Catherine Collins
(all AFDC, School of BEES, ERI) will investigate both

abiotic and biotic factors, including predicted future
environmental conditions, influencing reproductive
output and biomass production in both oysters Ostrea
edulis and mussels Mytilus species. The potential for
seaweed biocompounds and selenium to promote
fecundity will be investigated along with the use of
antimicrobial photodynamic therapies for pathogen
control in hatcheries that impact all life stages during
the production cycle. Biodegradable equipment
will be tested alongside traditional plastic structures
to assess their efficacy in bivalve larvae settlement.
Project outputs will support a green sustainable
aquaculture industry nationally and beyond.

ADVANCING SUSTAINABLE BIVALVE PRODUCTION THROUGH GENETICS AND HEALTH

MANAGEMENT

Bivalves provide consumers with a rich source of
dietary protein and high value essential nutrients
such as omega-3 fatty acids and iodine; in addition
the environmental footprint of bivalve production is
low. However, the technological development of the
European bivalve production sectors lies far behind
other aquaculture sectors. The ERANET and Marine
Institute co-funded BIVALVI project (Advancing
European bivalve production systems) with a
consortium including Dr Sharon Lynch (AFDC, School
of BEES, ERI) aims to advance bivalve production in
Europe in a sustainable way by combining genetics
and reproductive technologies with improved health
and production management.

BIVALVI focuses on blue mussel, Manila clams and
Pacific oysters - the bivalve species with the highest
production in Europe. By combining technology and
social sciences, the project will enhance the impact
and acceptability of bivalve production, through

characterising the health, reproduction status and
immune functions of diploid and triploid bivalve
stocks; advancing breeding programmes and
mapping disease resistance genes; and supporting
sustainable quality stocks through stakeholder and
ecosystems services studies. An important added
value of BIVALVI is the close co-operation between
R&D and the bivalve industries in Ireland, Italy and
Norway. The multidisciplinary qualifications of the
R&D partners, including UCC, are complementary,
showing the importance of European cooperation for
the developments in BIVALVI.
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COLLABORATION WITH THE CREATIVE ARTS

The climate and biodiversity crises can appear to be
complex and abstract issues to the general public. It
can be challenging to communicate the urgency of
their real-world impact. In recent years the ERI has
been increasingly exploring the role that the arts
can play in facilitating communication, reaching new
audiences and creating impact. The creative arts

. The Parklife Exhibition was a collaborative
project curated by the Glucksman curatorial
team and the ERI and the ERI and supported
by the Arts Council. Parklife featured the
work of 12 Irish artists who consider the
biodiversity of the world around us, looking
at how different forms of life thrive in the
urban realm as well as in more remote
environments. The exhibition also presented
ten different ERI research projects which
are investigating various aspects of flora
and fauna biodiversity, including ECHOES,
NatureWatch, Observe |l, the Woodcock
project, JellyJet, PhenoClimate and Cockles.

. Ireland’s Fossil Heritage (led by Prof Maria
McNamara of the ERI and School of BEES)
also collaborated with the Glucksman Gallery
to host their very first fossil art exhibition in
June. The exhibition celebrated the artwork
of Irish schoolchildren — and fossils - in two
exciting new collections, Fossil Freak, in
collaboration with Cork-based artists Susie
Walsh and Leah Murphy, and Irish Fossils
Alive. The winning artworks include pencil
sketches, chalk sketches, paintings, prints
and mixed media.

. A jellyfish-inspired garden could be seen
on display in Blarney Castle & Gardens in
August. The concept was developed jointly
by Dr Tom Doyle (of the School of BEES
and the ERI), award winning botanical artist
Shevaun Doherty and head gardener and
designer at Blarney Castle and Gardens,
Adam Whitbourn, and funded by the SFI

have the power to engage emotions and personal
experiences, helping people to connect with the
issue on a more visceral level, building empathy and
creating a sense of urgency, but also showcasing
innovative solutions, highlighting the resilience of
communities, and inspiring collective action.

Discover Program. The aim of the garden
was to ‘take jellyfish out of the sea’ and place
them in a very different environment so that
the viewer sees them in a different and more
positive light rather than simply fear them.

. The Port of Cork Collection: Cork Harbour
is home to a great diversity of wildfowl,
shorebirds, seabirds, raptors and many other
species. The Crawford Art Gallery recognised
that their The Port of Cork Collection of
paintings shows birds only from a distance,
so as part of the Life Long Learning Festival,
the Gallery invited Prof John Quinn (School
of BEES, ERI) to shed light on the remarkable
lives that many of these species’ lead,
focusing on where they come from, how they
get here, and what they do when they arrive.

. The KinShip Project is a public artwork,
developing a variety of socially engaged
cultural initiatives at Tramore Valley Park,
that began in 2022 with the overall aim to
develop a sense of connection between
the people of Cork and the ecology and
heritage of the park. Local partners formed
a working group that includes the ERI, with
the project being coordinated by Cork City
Council and artist partnership LennonTaylor.
Funded by the Creative Climate Action
Fund, it has manifested as a year-long
creative programme of citizen-led skills
and knowledge-based exchanges, artist’'s
placements, a KinShip EcoLab construction
commission, and a focused series of creative
interventions in the park.

Annual Report 2022
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PERSPECTIVES FROM THE HUMANITIES

The Eco-Humanities Research Group, spanning the
ERI and the Future Humanities Institute, College
of Arts, Celtic Studies and Social Sciences, aims
to bring the perspectives of the humanities to
bear on the multiple interlocking ecological and
existential crises of our time. Formed in 2020, the
group includes scholars from across and beyond
the humanities disciplines whose work is concerned
with climate and biodiversity crisis and with their
far-reaching implications for values, ideologies,
identities, and symbolic systems. Together, they
explore how work in the humanities can help
individuals and communities, including communities
of researchers in the natural and social sciences, to
navigate the growing conceptual, emotional, ethical
and other demands of contemporary ecological and
environmental crises.

Co-convenors Dr Crystal Addey (ERI, Dept of Classics),
Dr Jenny Butler (Study of Religions Dept), Dr Laurence
Davis (ERI, Dept of Government and Politics) and Dr
Maureen O’Connor (Dept of English), together with
previous co-convenor Prof Caitriona Ni Dhdill (now at
the University of Salzburg and an International Affiliate
of the Group), have spent 2022 carefully curating
the group’s public lecture series. Prof Alexander
Hampton (University of Toronto) delivered a lecture
on the aesthetics of nature and realist ontology, Dr

Thomas Hylland Ericksen (University of Oslo) spoke
about the homogenizing effects of globalisation
on biological and cultural diversity, and Prof Freya
Matthews (La Trobe University) presented research on
indigenous approaches to walking the land and the
decolonisation of nature. In January 2022, the Group
hosted an online workshop on diverse notions of
distributive agency, onto-epistemology and the ‘more-
than-human’ which was attended by more than 200
people from across four continents. The Group also
organised seminars on topics such as Dark Ecology,
Energy Futures as portrayed in Contemporary Irish
fiction, the field of Energy-Poetry, the importance of
climate change in civilisation collapse and climate
ethics, Eco-Cosmology and Contemporary Paganism,
and ancient Greek philosophy and its relevance to
contemporary environmental crises.

Dr Eoin Lettice, Ms Emma Hutchinson and Dr Barbara Doyle Prestwich, Irish Tree Explorers Network team
members. Photo by Tomas Tyner, UCC

FOSTERING INCLUSION IN STEM

The ERI is increasingly broadening our outreach and
public participation both geographically and amongst
less represented voices. In 2022, the SFI Discover
Programme was instrumental in supporting this effort

. Irish Tree Explorers Network (ITEN) :
Based on the Tree Explorers project,
which involved the development of tree
tours around UCC’s campus along with
workshops, public talks, educational
materials, a self-guided map and a series
of videos, the ITEN has received funding
to take what has been learned from the
project’s success in Cork and bring it to a
national audience. Led by Dr Eoin Lettice,
Dr Barbara Doyle Prestwich (both ERI,
School of BEES) and Prof Claire Connolly
(School of English), in partnership with
Coillte, the Office of Public Works (OPW)
and the Tree Council of Ireland, ITEN
will engage even more people with the
importance of trees, nature, and the
environment through important tree
collections.

. Teaching Resources for Youth-informed
Biodiversity Education (TRYBE): led by
Aoife Deane (MaREl, ERI) will co-design
and pilot a set of educational resources
based on the recommendations of the
Children and Young People’s Assembly
on Biodiversity Loss held last vyear.
The resources will then be refined
and disseminated to schools, clubs,
and community groups to support
environmental awareness and local action.
On completion of the project, researchers
will share learnings on the co-design
process to inform future work in this space.

by awarding a joint €451,000 to fund four projects led
by ERI coordinators which aim to improve diversity
and inclusion in STEM.

. Fossils for our  Future—lIreland’s
Palaeontology Participation Programme:
led by Dr Chris Mays (ERI, School of BES)
is a citizen science fossil preparation
programme. Through sustained, practical
engagement with real fossils from past
extinction events, the programme will
establish a deep appreciation of science
among lIrish populations not generally or
widely engaged with STEM such as the
active retired community.

. Circular Tales - engaging with the past
to inspire the future, led by Dr Cliona
O’Carroll,James Furey (Cork Folklore
Project and Department of Folklore and
Ethnology, School of Irish Learning) and Dr
Paul Bolger (ERI) is a collaboration with the
Cork Traveller Women’s Network which will
explore the theme of the circular economy
through collecting and sharing stories and
memories of reuse, recycling and thrift, and
through performance and song relating to
the topic.
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TELL ME MORE ABOUT ...

There is increasing evidence to show that green spaces provide mental-health benefits, greater
wellbeing, and lower levels of depression, stress, and anxiety. However, we don’t all have equal access
to such spaces, so researchers in the ERI, Dept of Geography and School of Applied Psychology have
developed a major new Citizen Science project to support immersion in nature, even when access

to traditional green spaces may be limited. The NatureWatch project links nature and technology to
support the wellbeing of older adults. The team is led by Dr Paul Holloway (Dept of Geography, ERI) and
funded by the SFI Discover Programme, and have been developing training materials and exercises for
people who are interested in exploring nature, photography, technology, and wellbeing. The training
developed within this project supports individuals to identify different bird and plant species, with
photos and recordings being uploaded to the project website. Noting where species are found, and
when they are recorded can support scientific research aimed at supporting biodiversity. For example,
the project has had participants using cameras and recorders to note the date and time of migrating
species, which can identify whether such species are arriving earlier due to climate change, potentially
leading to mismatches in the emergence of their natural food sources.

Designated as Ireland’s first Marine Nature Reserve in 1981, Lough Hyne in Co. Cork has attracted
scientists from around the globe. In August 2022, over 200 people attended the annual Heritage
Week Touch Tanks event on the North Shore of the Lough Hyne Marine Nature Reserve near
Skibbereen. This highly popular event run by the Lough Hyne Research Team, from the ERI, MaREI
and School of BEES in association with the Skibbereen Heritage Centre, was led by Prof Rob McAllen
along with Dr Mark Jessopp, Luke Harman, Hannah Brownlow and Prof Ruth Ramsay. A selection

of starfish, crabs, urchins and sea squirts amongst other common marine animals collected from
Lough Hyne were on display. The ERI was also delighted to support the Ellen Hutchins Festival’'s Wild
Child Day as part of National Heritage Week. Wildlife in the Woods with the Rangers took place in
Glengarriff Woods Nature Reserve. This was followed by Nature Art with plant materials led by artists
Sonia Caldwell and Shia Tremayne. This allowed children to make their own nature journals and use
them to explore and document nature.

Ireland’s Fossil Heritage is a science engagement project funded by the SFl and led by Prof Maria
McNamara (School of BEES, ERI) which aims to increase awareness of, and interest in, Irish fossils

by offering a diverse range of free resources to the public, including school workshops, a travelling
exhibition, science and art collaborations and lots of interactive web content for all ages and
backgrounds. 2022 was an especially busy year for the project team featuring appearances at Cork
Science Festival, National Ploughing Championships, Cork Carnival of Science, as well as hosting over
700 attendees at the Family Fossil Expo in July. The team also toured schools all over Ireland offering
free interactive fossil workshops delivered in person by scientists, which allowed students to interact
with real fossils, 3D printed materials and real laboratory equipment using UV light and X-rays. Artwork
played a significant role in the project’s outreach activities with the National Fossil Photo Contest and
the National Fossil Art Contest, while the Fossil Freaks Art Workshops was rolled out in Cork schools
in conjunction with local artists to introduce the idea of the palaeo-artist who uses a combination of
fossil evidence, evolution and imagination to reconstruct prehistory.

Science Week 2022 was based on the theme of ‘Infinite Possibilities’ which explored the role of
science in delivering solutions that support our future opportunities and challenges. Each year, Cork
Science Festival is an opportunity to highlight the richness of ERI research - the range of topics that
our researchers are interested in, and the impact and relevance of research in the real world. The
Family Day event allowed the ERI and MaREI to showcase a wide range of interactive experiments
and demos with experts from the WindValue, RADICAL and ECHOES projects on hand to answer
questions about renewable energy, air quality and migratory birds respectively. The MaREI Centre
also led a programme of events taking place over the entire week of the festival, including a takeover
of the Ireland Environmentalists’ twitter account to give an overview of MaREI research in plankton;
participation in the Science Week Podcast on ‘Dingle Peninsula 2030: How one Irish rural area is
leading the way in community climate solutions’; and the ‘Meet our Researchers’ and ‘Research focus’
social media campaigns.

ECHOES (Effect of climate change on bird habitats around the Irish Sea) seeks to address how
climate change will impact coastal bird habitats of the Irish Sea, and what effect this could have
on our society, economy, and shared ecosystems. The project has a strong outreach component
with the aim of raising awareness amongst farmers, landowners and members of the public about
the importance of maintaining the habitats of the Eurasian Curlew and the Grey Fronted Goose

in particular. The team, led in UCC by Dr Paul Holloway, Dr Fiona Cawkwell, Luke Lambert (of the
ERI, MaREIl, Dept of Geography and School of BEES) and Dr Aoife Corcoran (ERI) engaged with

a diverse range of audiences in 2022, including Sea Scouts in Wicklow and Cork, farmers at the
National Ploughing Championships, local authorities at Wexford County Hall, birdwatchers in
Wexford Naturalists’ Field Club and NGOs such as Cork Nature Network who collaborated with the
team to host a Walk ‘n’ Talk along the Blackrock Estuary.

Sustained two-way communication between end users of research and the researchers themselves
provides vital practical insight and opportunities to test research in real life scenarios. Two projects led
by Prof Marcel Jansen (School of BEES, ERI) are encouraging open discussion with their stakeholders

in a variety of ways. The SFl-funded UV-SINTEC project is exploring the influence of UV wavelengths

on plant responses, which could lead to more sustainable production of crops of high nutritional quality.
In 2022, the team created a video which highlighted the huge commercial potential of the project,

and called out to stakeholders such as commercial growers, as well as electronic companies who
produce LEDs, to connect with the project, with the objective of taking the proof of concept to the next
stage of technology readiness. Meanwhile, the Brainwaves project (funded by the European Regional
Development Fund through the Ireland Wales Cooperation Programme) is using duckweed to implement
an innovative circular economy approach to remediating wastewater. The team has been leading an
extremely active stakeholder communication campaign, featuring on RTE TV and radio, meeting An
Taoiseach at Cork Carnival of Science, discussing collaboration with the Welsh Rural Affairs Minister and
producing a video for World Water Day 2022. All of which garnered much industry interest in the project
and provided opportunities to the team to trial their systems at farms and agri-industries.
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ERI ACADEMICS APPOINTED TO ROYAL
IRISH ACADEMY COMMITTEES

Congratulations to our ERI academics who were
appointed to a number of Royal Irish Academy expert
committees in 2022:

« Dr Fidelma Butler, School of BEES and the ERI -
Climate Change and Environmental
Sciences Committee

« Dr Ger McGlacken, School of Chemistry and the ERI
- Physical, Chemical and Mathematical
Sciences Committee

« DrJean O’Dwyer, School of BEES and the ERI -
Climate Change and Environmental
Sciences Committee

- Dr Marguerite Nyhan, School of Engineering and
Architecture, ERI and MaREI - Engineering and
Computer Science Committee

« Dr Paul Holloway, ERI and Dept of Geography -
Geoscience & Geographical Sciences Committee

«  DrDug Cubie, School of Law and the ERI - Ethical,
Political, Legal & Philosophical Studies Committee

ERI ACADEMICS LISTED IN THE TOP 10
ENGINEERING & TECHNOLOGY SCIENTISTS
IN IRELAND

Congratulations to ERI and MaREI researchers Prof
Gregorio Iglesias, Dr Gordon Lightbody, Prof Jerry
Murphy and Prof Brian O Gallachéir on being named
in the Top Engineering and Technology Scientists in
Ireland by research.com, one of the major websites for
engineering and technology research offering credible
data on scientific contributions.

UCC RESEARCH AWARDS

Congratulations to ERI researchers who had
their contributions to innovation and knowledge
enhancement recognised at the UCC Research

Awards:

«  Prof Justin Holmes, School of Chemistry
and the ERI - Researcher of the Year.

« Dr Paul Deane, MaREIl and the ERI - Research
Communicator of the Year

« The Marine Ecology Group, School of BEES,
MaREIl and the ERI - Best Research Team
of the Year

« The Dingle Peninsula project team, School
of Engineering and Architecture, MaREl and the
ERI - Engaged Research of the Year

« Dr Gerard McGlacken, School of Chemistry and
the ERI - Research Collaboration of the Year.

« The Imagining 2050 project team, School
of Engineering and Architecture, Dept of
Government and Politics, Dept of Sociology
and Criminology, CPPU, MaREIl and the ERI -
President’s Award for Research Impacting the
Sustainable Development Goals

UCC NAMED SUSTAINABILITY INSTITUTION
OF THE YEAR AT GREEN GOWN AWARDS

Congratulations to our colleagues in UCC Green
Campus on being awarded the top prize of
Sustainability Institution of the Year at the 2022 Green
Gown Awards of UK & Ireland.

UCC ACADEMIC APPOINTED TO THE
CARBON BUDGETS WORKING GROUP

Congratulations to Dr Kian Mintz-Woo (ERI, Dept
of Philosophy) on being appointed by the EPA to
the Carbon Budgets Working Group of the Climate
Change Advisory Council. Dr Mintz-Woo will
contribute to the carbon budgets methodology for
the coming five-year carbon budgets, by bringing in a
climate justice and just transitions perspective.

MULTI-AWARD-WINNING DINGLE
PENINSULA 2030 TEAM

Congratulations to MaREI’s transdisciplinary research
group behind the Dingle Peninsula 2030 project Prof
Brian O Gallachéir, Dr Connor McGookin, Dr Clare
Watson, Dr Evan Boyle and Aoife Deane, on winning
several awards in 2022, including SFI Engaged
Research of the Year Award, Climate Action Award at
the IPB National Pride of Place Awards, UCC Engaged
Research of the Year award, and SEAI Inspirational
Energy Community 2022.

ERI APPOINTEE TO BOARD OF THE IRISH
FULBRIGHT COMMISSION

Congratulations to Prof Sarah Culloty, outgoing ERI
Director and Head of the College of Science, Engineering
and Food Science who has been appointed to the Board

of the Irish Fulbright Commission for a two-year term.

AWARDS FOR ERI DELEGATION AT ENVIRON 2022

Congratulations to PhD student Irene O’Callaghan
(School of BEES, School of Chemistry and the ERI)
who was named ESAI Postgraduate Researcher
of the Year at Environ 2022, and to PhD student
Anna O’Regan (MaRElI, School of Engineering and
Architecture, ERI) who won the Best Waste and
Resource Management Presentation.

OFFSHORE RENEWABLE ENERGY GROUP
RECEIVES SUSTAINABLE ENERGY AWARD

Congratulations to the Offshore Renewable Energy
Group, led by Prof Gregorio Iglesias (School of
Engineering and Architecture, MaREI and the ERI)
who were winners of the Excellence in Energy
Research and Innovation category at the SEAI
Energy Awards 2022.

APPOINTMENT TO EUROPEAN ENVIRONMENT
AGENCY FORESIGHT BOARD

Congratulations to the ERI Manager, Dr Paul Bolger,
who was selected to join the European Environment
Agency EIONET Foresight Board to develop knowledge,
skills and methodological expertise on futures’ analysis
and foresight studies to support policy-making and
governance of sustainability transitions at European level.

UCC PALAEONTOLOGY GROUP RECOGNISED
AT CONFERENCE AWARDS

Congratulations to the members of the UCC
Palaeontology Group led by Prof Maria McNamara
(School of BEES, ERI) who received prizes at the Annual
Meeting of the Society for Vertebrate Palaeontology
and Comparative Anatomy (SVPCA), including award for
best talk for Zixiao Yang; runner-up for best talk awarded
to Valentina Rossi; runner-up for best poster awarded
to Tiffany Slater. Congratulations also to PhD student
Hannah Binner who received an honourable mention for
her research poster at the iCRAG 2022 symposium.

INTERNATIONAL APPOINTMENTS FOR CENTRE
FOR LAW AND THE ENVIRONMENT DIRECTOR

Congratulations to Prof Owen Mclintyre (ERI, School
of Law, Centre for Law and the Environment) who was
invited by IUCN World Commission on Environmental

Law to lead a special research / advisory project on

State Responsibility and Related Liability in International
Water Law; and re-appointed to the Expert Advisory
Body of Evaluators established by the Research,
Development and Innovation Council of the Czech
Republic and as an External Reviewer.

UCC TEACHING AWARDS

Dr Ger Mullally (Dept of Sociology and Criminology, and
the ERI) - President’s Award for Teaching Excellence for
the University Wide Module on Sustainability.
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Meet Our New Academics

DR FERGAL O’'CONNOR
(Cork University Business School and the ERI)

Dr Fergal O’Connor is a Lecturer in Financial Economics in Cork
University Business School (CUBS). His research focuses on the financial
economics of precious metals, particularly the London Market.

“Il am interested in the operation and efficiency of Emissions Trading Systems
globally, especially whether systems in different regions integrate efficiently with
one another. | am also interested in gathering long run price data on commodities
and metals markets in order to understand how these markets functioned in the
past in order to better plan for the future.”

DR TRACEY SKILLINGTON
(Department of Sociology & Criminology and the ERI)

Dr Tracey Skillington is Director of the BA (Sociology) and Chair of the
Undergraduate Committee in the Department of Sociology & Criminology.
“My core interest is the justice dimensions of climate change and how they are
played out between peoples, generations, world regions, various socio-economic
groupings, communities, etc. | am interested in how justice reasoning continues to
evolve in response to various deepening climate related problems and forces a new
dialogue on our commitments to the democratic society.”

DR CHRIS MAYS
(School of BEES and the ERI)

Dr Chris Mays is a Lecturer in Palaeontology in the School of Biological,
Earth and Environmental Sciences. His research has focused on mass
extinctions, and the responses of polar plants and animals to past
greenhouse events.

“I study fossil plants to gauge the health of past environments during extreme
warming events. Through studying the most extreme climates of Earth’s past,

and their links to mass extinction, my research aims to inform present global
environmental changes and their projected impact on land biomes.”

DR ARCHISHMAN BOSE
(School of Engineering and Architecture, MaREI and the ERI)

Dr Archishman Bose is the Eli Lilly Lecturer in Process and Chemical
Engineering in the School of Engineering and Architecture. He is also a
Principal Investigator in the Circular Economy, Energy, and Environmental
Systems (CEEES) Research Group. His research interests include BioEnergy

Systems, Energy Systems Modelling, Energy Planning, and Smart Cities.

“Currently, | have interdisciplinary and transdisciplinary research interests which include
decarbonisation of industrial processes including the application of Green Chemistry
techniques.”

Annual Report 2022

DR JAMES RICHARDSON
(School of BEES and the ERI)

Dr James Richardson is a Lecturer in the School of Biological, Earth and
Environmental Sciences. He joined the ERI and the UCC School of BEES
from the Universidad del Rosario in Columbia where he led the Natural
History of Tropical Plants Research Group. Dr Richardson’s research
areas include Botany, Evolutionary Biology and Taxonomy.

“My main interest is to understand how global geological and climatic change
affects plant diversity.”

DR MARIE ARONSSON-STORRIER
(School of Law, Centre for Law and the Environment, and the ERI)

Dr Marie Aronsson-Storrier is a Lecturer in the School of Law and a
member of the Centre for Criminal Justice and Human Rights.

“My research explores the role of international law in creating and addressing
disaster risk, including questions around root causes of risk, the Anthropocene,
epistemologies of international law, and the inclusion of marginalised groups and
persons in law- and decision-making processes.”

DR AARON LIM
(Department of Geography and the ERI)

Dr Aaron Lim is a lecturer in Coastal Geomorphology in the Department
of Geography.

“l am interested in the development of novel seabed mapping methodologies
(AUV, ROV, coupled sonars, photogrammetry and machine learning to understand
seabed process and monitor change over time; environmentally friendly and
cost-effective marine geophysical and hydrographic survey design for offshore
renewable energy projects and the development of virtual reality teaching tools
in marine and coastal settings.”

DR FRANK CROWLEY
(Cork University Business School and the ERI)

Dr Frank Crowley is a lecturer in Economics and Co-Director of Spatial and
Regional Economics Research Centre in Cork University Business School
(CUBS). He specializes in the fields of sustainable business and innovation,
sustainable regional and urban planning, and regional science. Dr Crowley’s
current research focuses on examining sustainable land use and urban
development, commuting, remote working, innovation in offshore renewable
energy, and sustainable practices and innovation in family businesses.




Environmental Research Institute

RM’S MOST
° L3 .
ERI In the Medla 2022 ens in Ireland

ipply? recorded

ily making it

2.
EMPLOYERS HAPPY, BUT UCC EXPERT WARNS IRELAND CURLEW ECHOES SEEDLINGS WITH THE GREEN BUSINESSES YET TO
MEDICS CONCERNED AT NEEDS TO UP RENEWABLE D Fiona Cawkwell, Mooney Goes Wild HISTORIC ROOTS IN SCENE SERIES GRASP THE SCALE
EASED CONSTRAINTS ENERGY SUPPLY o e ml::%s"k:(IMA GROWING - - g: :Bé?é:“:gggpme
Prof John Wenger, Dr Paul Leahy, The Echo, 8th March 2022. Kenny Show, Newstalk, TO NEW UCé REPORT

The Irish Examiner, 23rd Jan 2022.

€ Arish Examiner

‘NEGLECTED’: WHY IRELAND IS

Echo/! /37

HOW IRELAND IS FREEWHEELING

RTE
RADIO

HOW TO CARE ABOUT CLIMATE

Dr Eoin Lettice, RTE,
5th July 2022.

RTE

WILDFIRES MAY HAVE

R PAUL DEANE

17th Sept 2022.

THE
PAT KENAY
SHOW

CAN OCEAN SHIPPING

Annual Report 2022

Dr Marguerite Nyhan,

COP27

Independent.ie

THE WORST COUNTRY. IN THE INTO A POSSIBLE ENERGY CRISIS | - CHANGE (AND WHY) SPARKED ECOSYSTEM GO GREEN? e
EU AT USING RENEWABLES TO 1 ' | COLLAPSE DURING - | = . el W
MAKE HEAT ENERGY r Paul Deane, Dr Clare Watson, Irish Independent Science EARTH’S WORST Prof Wim Naude ifi The American y G

Dr Fionn Rogan,
The Journal.ie, 6th Jan 2022.

thejournal.ie

JANUARY

FEBRUARY

The Sunday Times, 13th March 2022.

ot

THE SUNDAY TIMES

Week podcast, 15th Nov 2022

MASS EXTINCTIONS

Dr Chris Mays, The Irish Times,
10th July 2022.

THE IRISH TIMES

Prospect, 22nd Sept 2022.

THEANERICAN PROSPECT

"“'!

AODAY

PUSH AND PULL OF IN OUR TIME: AVOID, SHIFT, IMPROVE: HOW ‘L WAS, LIKE, WOW’: AN THE ISLAND PUFFINS LOSE ABILITY TO
GENETIC DRIVE AND FEATHERED DINOSAURS TO LOWER YOUR CARBON IRISH SCIENTIST ON HIS / FLY FOR UP TO TWO MONTHS
ENVIRONMENTAL SWAY FOOTPRINT BY CYCLING GLOW-FISH DISCOVERY RO " Sl Prof Maria EACH YEAR, EXPOSING THEM

Prof John Quinn,
The Irish Times, 4th Feb 2022.

Prof Maria McNamara,
BBC Radio 4, 21st April 2022.

Vera O’Riordan,
The Irish Examiner, 24th June 2022

Dr Thomas Juhasz-Dora,
New York Times, 3rd August 2022.

McNamara, RTE One. 7th Oct 2022.

TO WINTER STORMS

Jamie Darby, Irish Examiner,
22nd Dec 2022.

Irish Independent, 10th Nov 2022

THE IRISH TIMES RADIG € rish Examiner €he New Pork Times RTE ONE € Irish Examiner
INCREASE IN SIGHTINGS OF BREASTFEEDING CAN UCC SEEKS VOLUNTEERS IN CORK HUNDREDS OF ANCIENT CLIMATE CHANGE DEBATE BEING CIRCULAR ECONOMY

FROGS DIED IN THIS SWAMP
MATING DEATH TRAP,
RESEARCHERS SAY

POISONED BY AGRICULTURE’S
MANUFACTURED DOUBT AND
DIVISION.

GIANT SUNFISH IN IRISH WATERS
AS OCEAN TEMPERATURES RISE

Dr Tom Doyle,
The Irish Examiner, 10th Feb 2022.

BE GOOD FOR PUBLIC
HEALTH—AND THE
PLANET TOO

Dr Kian Mintz-Woo & Dr Aoife Long,
RTE Brainstorm, 23rd April 2022

#¢> Brainstorm

FOR A STUDY ON THE LONG-TERM
IMPACTS OF COVID-19

Prof Marcel Jansen and Dr Niall O’Leary,
10 Things to Know About,

Dr Paul Holloway, Cork Beo, 30th June 2022 RTE One, 12 Dec 2022.

Daniel Falk, NPR, August 10th 2022.

npir

Prof Hannah Daly, Irish Times, 20th Oct 2022.

RTE ONE

€ Jrish Examiner THE IRISH TIMES

CorkBeo

52 Next D

€ Back |




Environmental Research Institute

Annual Report 2022

10) | ERI Around the World in 2022

The ERI has collaborative partnerships with
over 500 national and international universities
and companies, which result in hundreds of
publications annually. The top 15 countries with

which we produced the most publications in
2022 are highlighted here: Zo

62.8% wermaves

PUBLISHED WITH
INTERNATIONAL
CO-AUTHORS

UNITED STATES

37.2%

PUBLISHED WITH
NATIONAL CO-AUTHORS

325

IRELAND

96

UNITED KINGDOM

12

NORWAY

15

SWEDEN

13

NEW ZEALAND

30

CHINA

19
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Albuixech Marti Sara PhD (Science) Professor Sarah Culloty, Dr Sharon Murphy Aisling Mary Master of Research Dr Kieran Hickey, Dr Karen Taylor
Lynch (Arts)
Al Mahdi Hussain PhD (Engineering) Dr Alan Morrison, Dr Paul Leahy Nuyts Siegmund PhD (Engineering) Dr James, Murphy, Dr Kieran
Benchikh Hocine Amine PhD (Science) Professor Emer Rogan Hickey, Professor William Marnane
Bernardi e MSc Dr Peter Deeney O’Keefe Laurie PhD (Law) Professor Owen Mclintyre
Bradfield Tracy Rebecca PhD (Commerce) Professor Thia Hennessy, Dr Robert O'Mullane Colm Cornelius MSc (Commerce) Dr Derek Bu.tler, Dr Robert Butler,
Butler Dr John Eakins
Brennan Mary PhD (Commerce) Professor Thia Hennessy, Dr Emma O’Reilly Luke Gerard Ronnie PhD (Science) P.rofessor Andy Wheeler, Dr Aaron
Dillon L
Cadogan Eimer Marie Doctor of Clinical Dr Annalisa Setti, Dr Mike Murphy Pereras Gerard PhD (Science) Dr Davide Tiana, Professor Justin
Psychology Holmes
GallEmER James Elliot Peter MSc Dr Mark Jessop Ross Megan PhD (Food Science Professor Alan Kelly, pr Shane
and Technology) Crowley, Dr Alan Morrison
Donzella Lorena PhD (Microbial Dr John Morrissey N N
: Scarrott Rory Gordon PhD (Science) Dr Fiona Cawkwell, Dr Mark
Biotechnology) X
Jessopp, Dr Caroline Cusack
Heffernan Eimear Patricia PhD (Science) Dr Stig Hellebust, Professor John (Marine Institute)
Wenger
2 Slater Tiffany PhD (Science) Professor Maria McNamara
Hickey Aobha Barbara PhD (Science) Dr Gerard McGlacken N N N - N N
Ugwah Anulika Justina PhD (Science) Dr Eric Moore, Dr Martin O’Sullivan,
Hynes Eric James Master of Research Dr Eoin Lettice, Dr Barbara Doyle Dr Brian O’Donnell
(Science) Prestwich N N N
Wilson Hazel PhD (Science) Dr Markus Eichhorn
Kelly Joseph PhD (Engineering) Dr Paul Leahy, Dr Alan Morrison
Kett Gary PhD (Science) Professor Sarah Culloty, Dr Sharon
Lynch, Professor Marcel Jansen
Looney Caitlin Rita PhD (Science) Professor Astrid Wingler, Dr Michael
Egan
Mac Uidhir Tomas PhD (Engineering) Professor Brian O Gallachgir, Dr
Fionn Rogan
Martinez Diaz Abel PhD (Engineering) Dr Paul Leahy, Professor Gregorio
Iglesias
McCarthy Alan Michael PhD (Science) Professor John O’Halloran, Dr
Fidelma Butler
McGookin Connor John PhD (Engineering) Professor Brian O Gallachdéir,
Professor Ed Byrne, Professor
William Marnane
McSorley Brendan Eugene MSc Dr Simon Harrison, Dr Tim Sullivan,
Dr Fidelma Butler
Montini Noemi PhD (Science) Dr John Morrissey




Spring 2020

A poem by Dr Fionn Rogan

The bird song was louder that year,
more cats crossed the road safely,
fewer pigeons were verbally abused,
more dogs were walked twice a day.
The rivers were cleaner;

the horses and cows that drank

had their thirst quenched quicker. =2

The trees that cleaned the air ‘.
had less diesel fumes to dispel;

more lilac blossom fragrance lingered. .

Daffodil day was cancelled. Spring powered ahead.

Fewer nests were made with plastic, 1 - .

more fledglings were overheard. - -

The cherry blossoms simply blossomed,; Fionn is a Seni(i{ Research Fell 5 ERI and : !

fewer leaves were flattened where they fell. MaREI. His research interests include energy systems

THe beoibticetls Srdifforente: modelling to inform climate policy, energymnovatlbn £
societal transitions, and fransdlscrpllnary researeh . e

each load of pollen was collected, TS X el Ta

buttercup, snowdrop, bluebell. 66 -- L=
“For me, poetry i original transd%c:plmary &
activity. It engages the head, heart, hands

TR = ,--——— 3 = i
# g S

- g

- oy e ¥,

-t k

Phenomena such as rush hour ceased to be.

The school run ran no more. and senses. As a researcher | try to see things T
. differently a what is often overlooked
Taxi ranks were empty. - rea&m'éetry helps me cu.ltlvote_ oty 5,
Urban foxes were perplexed both these practices. As the emotions Qf - '-,' --‘.: =
: = env:ronmentah‘&'m'g\anneiy at cllmai’e. L
at the spoils of city in retreat. breakdown and biodiversity loss - become more T ) 3
widespread, | beli as a powerful s
role to pla;mf)%ss our deep S, 3%
- Dr Fionn Rogan feeling and thus bec ﬁe empowered.” '_ e B
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Abdallah, G.K., Masurel, E., Naudé, W.A. and
Eijdenberg, E.L. (2022) Unboxing Entrepreneurial
Motivations in Tanzania: Business-related and
Personal-related Factors, Journal of African Business,
23 (1) 60-78.

Agnew, S., Kopke, K., Power, O.-P., Troya, M.D.C. and
Dozier, A. (2022) Transdisciplinary Research: Can
Citizen Science Support Effective Decision-Making
for Coastal Infrastructure Management?, Frontiers in
Marine Science, 9, 809284.

Ahern, M., O’Sullivan, D.T.J. and Bruton, K. (2022)
Development of a Framework to Aid the Transition
from Reactive to Proactive Maintenance Approaches
to Enable Energy Reduction, Applied Sciences 12(13),
6704.

Al Khalaf, S., Bodunde, E., Maher, G.M., O’Reilly, E.J.,
McCarthy, F.P., O’Shaughnessy, M.M., O’'Neill, S.M.

and Khashan, A.S. (2022) Chronic kidney disease and
adverse pregnancy outcomes: a systematic review
and meta-analysis, American Journal of Obstetrics and
Gynecology, 226 (5) 656-670,e32.

Al Khalaf, S., Khashan, A.S., Chappell, L.C., O'Reilly,
E.J. and McCarthy, F.P. (2022) Role of Antihypertensive
Treatment and Blood Pressure Control in the
Occurrence of Adverse Pregnancy Outcomes: A
Population-Based Study of Linked Electronic Health
Records, Hypertension, 79 (7) 1548-1558.

Alatawi, H., Hogan, A., Albalawi, I., O’Sullivan-Carroll,
E., Alsefri, S., Wang, Y. and Moore, E. (2022) Rapid
determination of NSAIDs by capillary and microchip
electrophoresis with capacitively coupled contactless
conductivity detection in wastewater, Electrophoresis,
43 (20) 1944-1952.

Alatawi, H., Hogan, A., Albalawi, I., O’Sullivan-Carroll,
E., Wang, Y. and Moore, E. (2022) Fast determination
of paracetamol and its hydrolytic degradation
product p-aminophenol by capillary and microchip
electrophoresis with contactless conductivity
detection, Electrophoresis, 43 (45145) 857-864.

Albalawi, I., Alatawi, H., Alsefri, S. and Moore, E. (2022)
Electrochemical Synthesis of Reduced Graphene
Oxide/Gold Nanoparticles in a Single Step for Carbary!
Detection in Water, Sensors, 22 (14) 5251.

Allington, L., Cannone, C., Pappis, |., Cervantes Barron,
K., Usher, W,, Pye, S., Brown, E., Howells, M., Zachau
Walker, M., Ahsan, A., Charbonnier, F., Halloran, C.,
Hirmer, S., Cronin, J., Taliotis, C., Sundin, C., Sridharan,
V., Ramos, E., Brinkerink, M., Deane, P., Gritsevskyi,

A., Moura, G., Rouget, A., Wogan, D., Barcelona, E.,
Niet, T., Rogner, H., Bock, F., Quirds-Tortds, J., Angulo-
Paniagua, J., Krishnamurthy, S., Harrison, J. and To, L.S.
(2022) Selected ‘Starter kit’ energy system modelling
data for selected countries in Africa, East Asia, and
South America (#CCG, 2021), Data in Brief, 42, 108021.

10.

Alvarez, E.G,, Carslaw, N., Dusanter, S., Edwards, P.,
Gaébor Mihucz, V., Heard, D., Kleffmann, J., Nehr, S.,
Schoemacker, C. and Venables, D. (2022) Techniques
for measuring indoor radicals and radical precursors,
Applied Spectroscopy Reviews, 57 (7) 580-624.

1.

Alvarez, M., Ramos, V., Carballo, R., Lépez, I., Fouz,
D.M. and Iglesias, G. (2022) Application of Marine
Spatial Planning tools for tidal stream farm micro-
siting, Ocean and Coastal Management, 220, 106063.

12.

Analakkattillam, S., Langsi, V.K., Hanrahan, J.P.

and Moore, E. (2022) Analytical method validation
for assay determination of cannabidiol and
tetrahydrocannabinol in hemp oil infused products by
RP-HPLC, Scientific Reports, 12 (1) 12453.

13.

Andrade, L., Boudou, M., Hynds, P., Chique, C.,
Weatherill, J. and O’'Dwyer, J. (2022) Spatiotemporal
dynamics of Escherichia coli presence and magnitude
across a national groundwater monitoring network,
Republic of Ireland, 2011-2020, Science of the Total
Environment, 840, 156311.

14.

Andrady, A.L., Barnes, PW., Bornman, J.F., Gouin, T,,
Madronich, S., White, C.C., Zepp, R.G. and Jansen,
M.A K. (2022) Oxidation and fragmentation of plastics
in a changing environment; from UV-radiation

to biological degradation, Science of the Total
Environment, 851, 158022.

15.

Appah, JK.M,, Killeen, O., Lim, A., O'Riordan, R.,
O’Reilly, L. and Wheeler, A.J. (2022) Accumulation
of marine litter in cold-water coral habitats: A
comparative study of two Irish Special Areas of
Conservation, NE Atlantic, Marine Pollution Bulletin,
180, 113764.

16.

Appah, JK.M,, Lynch, S.A,, Lim, A., O’ Riordan, R.,
O’Reilly, L., de Oliveira, L. and Wheeler, A.J. (2022) A
health survey of the reef forming scleractinian cold-
water corals Lophelia pertusa and Madrepora oculata
in a remote submarine canyon on the European
continental margin, NE Atlantic, Journal of Invertebrate
Pathology, 192, 107782.

17.  Aronsson-Storrier, M. (2022) Keep the curtains drawn! 26. Badmus, U.O., A, A, Klem, K., Urban, O. and Jansen,
Event, process and disaster in international law. M.AK. (2022) A meta-analysis of the effects of
In: Aronsson-Storrier M. and Dahlberg R. (Editors) UV radiation on the plant carotenoid pool, Plant
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Elgar Publishing, Cheltenham, UK, pp. 45-57.
27. Badmus, U.O., Crestani, G., Cunningham, N., Havaux,
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Defining Disaster: Disciplines and Domains, Edward
Elgar Publishing, Cheltenham, UK, pp. 1-8. 28. Badmus, U.O., Crestani, G., O’Connell, R.D.,

Cunningham, N. and Jansen, M.AK. (2022) UV-B

19. Aronsson-Storrier, M. and Dahlberg, R. (2022) Preface. induced accumulation of tocopherol in Arabidopsis
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Defining Disaster: Disciplines and Domains, Edward photoreceptors, Plant Stress, 5, 100105.

Elgar Publishing, Cheltenham, UK, p. xv.
29. Balbaied, T. and Moore, E. (2022) Real-Time
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