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Message from ERI Director

The year 2023 was a very successful year
for UCC’s Environmental Research Institute
as evidenced by this annual report. We have
grown significantly over the past year and the
ERI is now home to nearly 600 researchers,
marking a significant growth that was leveraged
by the significant UCC Futures recruitment
programme across ten indicative areas of
strategic importance including sustainability.
We secured an additional €14 million in
research funding, supplementing the existing
300 active projects with a collective value
of €88 million in 2023. We use this funding
to further deliver on our mission, namely 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 ERI demonstrated significant scientific
excellence in sustainability 2023, as evidenced
by the 388 internationally peer reviewed
publications, the awards, elected positions
and national and international committee
appointments our researchers achieved and
our rankings amongst the top engineers and
scientists in Ireland and globally.

Translating our research results into significant
societal impact was also very evident in
2023. Amongst the many examples in this
report, this included empowering children and
young people aged 8-16 about biodiversity,
underpinning the Department of Transport
“Your Journey Counts’ campaign to encourage
active travel, participating in working groups
for different chapters of the Government’s
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Climate Action Plan, 2024, informing Cork
City’s Climate Action Plan through a baseline
emissions analysis and mapping, empowering
and encouraging consumers to transition to
more sustainable eating patterns and informing
a just transition in agriculture and land use.

The year 2023 also marks a significant
milestone as we evolve from UCC’s
Environmental Research Institute into UCC
Futures Sustainability Institute. This evolution
builds on the strengths of UCC’s sustainability
research that have been developed over nearly
a quarter of a century since the establishment
of the ERI It also reflects the University’s
strong commitment to sustainability across
sustainability research, sustainability practice
and sustainability teaching that is reflected
in UCC’s Securing Our Future Strategic Plan.
| warmly welcome the 30 new UCC Futures
- Sustainability academics recruited in 2023
from across the disciplines of Science,
Engineering, Food, Business and Law, who
will provide a major additional contribution to
sustainability research in UCC and to the new
UCC Futures Sustainability Institute.

PROFESSOR BRIAN O GALLACHOIR
Incoming Director,
Environmental Research Institute

Next 9
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ERI Management 2023

PROFESSOR BRIAN O GALLACHOIR  ERI Director (April — Dec 2023), Director of the SFI MaREI Centre, Associate Vice-President of Sustainability
. PROFESSOR SARAH CULLOTY ERI Director (Jan — March 2023), Head of College of SEFS
. 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 Operations Team 2023
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Snapshot of ERI in Numbers for 2023

D g %R B i

388 594 97 298 €<88.1-

PUBLICATIONS POSTGRADUATES RESEARCHERS AFFILIATED ACTIVE PROJECTS VALUE OF ACTIVE
GRADUATED IN 2023 ACADEMICS PROJECTS IN 2023

Funding Source

€0.3M

INDUSTRY/PHILANTHROPIC

€4.8M

EUROPEAN UNION

)
@)
0%

61 €13.8. €13.9.

NEW PROJECTS IN NEW FUNDING IN RESEARCH
IN 2023 INCOME

IRISH EXCHEQUER




Environmental Research Institute

UCC Futures — Sustainability Institute

Annual Report 2023

2023 saw the launch of the UCC Futures programme
at the University. UCC Futures combines research
prioritisation with an innovative academic recruitment
strategy across ten strategic research areas that have
been prioritised within the UCC Strategic Plan 2023-
2028. The University has the ambition to lead in these
ten areas and place UCC on the international map for
research excellence.

Sustainability is a core value of UCC. The University
is leading globally in creating a sustainable future
through our practice, research and education. In
line with this ambition, UCC Futures - Sustainability
Institute was selected as one of the UCC Futures ten
strategic research areas.

The UCC Futures — Sustainability Institute will build on
the solid foundations and substantial achievements
of the Environmental Research Institute (ERI) which
was established almost 25 years ago. The complexity
of global sustainability challenges requires experts
from multiple disciplines and sectors to collaborate
in new and reimagined ways. At the ERI we have
always believed that solving sustainability challenges
requires creative, inter-disciplinary solutions, driven
by an innovative and holistic approach. Through
the Institute’s programmes of inter- and trans-

disciplinary research, we have successfully generated
new knowledge and developed technologies and
tools that have facilitated a just transition that is
economically prosperous and socially inclusive, while
protecting our natural environment. The UCC Futures
— Sustainability Institute represents the next phase of
the important and impactful journey of discovery for
the ERI.

The recruitment and commencement of 30 new
academics across the University’s four Colleges
under UCC Futures in 2023 and 2024 adds
significantly to the breadth and depth of sustainability
research at UCC and provides the opportunity to
deepen existing research strengths and develop new
areas of excellence such as clean energy transition,
sustainable business, sustainable materials, marine
and coastal resilience, low carbon agriculture, and
circular bioeconomy. These new appointments
and new strategic research areas will enhance
UCC scientific excellence and impact in the area
of sustainability research, and further catalyse the
development of an Institute of international standing.

The UCC Futures — Sustainability Institute is being
led by the Director of the ERI and Associate VP of
Sustainability, Prof Brian O Gallachdir.




A WARM WELCOME TO OUR 30 NEW UCC FUTURES - SUSTAINABILITY ACADEMICS

Applications were sought for 30 positions in the Sustainability area across the schools and disciplines of Science, Engineering, Food, Business and Law. These academic
posts are a key part of the second phase of the UCC Futures recruitment programme. This programme led a creative, inclusive, and interdisciplinary approach to this area

and provide transformative leadership that will further enhance UCC’s outstanding research and research-informed teaching.
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Environmental Research Institute

ERI Research Highlights 2023

The Department of Transport launched a public awareness
campaign in 2023 called ‘Your Journey Counts’ to encourage
active travel, highlighting that ‘By choosing to walk, cycle or
take public transport, you are part of the national effort to
reduce transport emissions by 50% by 2030.’

The Government increasingly recognises that reducing
transport emissions cannot be delivered by technology alone.
Increasing active modes of travel (walking and cycling) and
increased switching from car transport to public transport
form a key part of the solution space but have been too often
neglected, partly due to an absence of evidence. Published
research results from MaREl on passenger transport trends
in Ireland has addressed this evidence gap and these results
are now being used directly by the Department of Transport
in their campaign. In the section on the DoT Your Journey
Counts website on ‘Benefits of sustainable travel’ DoT draws
on MaREIl research results:

By walking and cycling where possible, you can save
even more carbon emissions. For example: if you
switch a four-kilometre typical car school trip with
cycling a bike to school you could save 200kg of CO2
each year. If we replaced all car trips less than 4km
with cycling trips, we could cut national emissions
from passenger transport by 9%. If we replace all car
trips of less than 6km with cycling trips, we could cut
national emissions from passenger transport by 21%.

€ Back
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MAREI RESEARCH INFORMS GOVERNMENT CLIMATE ACTION PLAN

The Climate Action and Low Carbon Development Act
2021 placed the annual production of a Climate Action
Plan on a statutory footing. Climate Action Plan 2024 is
the key climate policy document nationally that sets out
the all-of Government response to the challenges posed
by climate change and specifies pathways to delivering
the required emissions reductions to comply with Ireland’s
ambitious carbon budgets and sectoral emissions ceilings.
The purpose of the Climate Action Plan is to enable
Ireland to meet 2030 targets and be well placed to meet
mid-century decarbonisation objectives. In 2023, UCC
researchers participated in six working groups developing
different chapters for the Government’s Climate Action
Plan 2024.

The Department of the Environment, Climate and
Communications is funding MaREl's energy modelling
team at the ERI to make their unique energy systems
modelling expertise available to Government Departments
and is used to underpin the Climate Action Plan.

MaREl is one of the standout success stories in
Ireland’s efforts to achieve excellence and impact in
research. It is positioned at an important intersection
in the vital effort that is needed to address Ireland’s
climate and energy challenges. Through building
talented, diverse and multi-disciplinary research teams
MaREI has generated a high-quality research output
and a European and global reputation amongst the
research community. Perhaps most impressively,
MaREI has implemented a sophisticated and persistent
engagement strategy to ensure the policy relevance
and impact of this research. As a result, MaRE! is
highly respected and trusted by policy makers and

is providing crucial expertise to successfully guide
Ireland’s transition to net zero.

Jim Breslin, Former Secretary General, Department of
Further and Higher Education, Research, Innovation
and Science

Next )



SUPPORTING LEADERSHIP IN SUSTAINABILITY

In March 2023, the Sustainability Leadership
programme was launched at the Irish
Management Institute (IMI) in Dublin.
This programme for senior leaders is a
collaboration between the UCC Sustainable
Futures Project and the Irish Management
Institute. The IMI, in association with the ERI
identified the key challenges and obstacles
facing leaders and organisations seeking to
implement a sustainability agenda. Grounded
in best practice, this highly practical
programme will equip participants with the

transformational leadership capabilities
needed to successfully embed change and
achieve sustainability goals. Project lead
Dr Marguerite Nyhan (ERI, MaREIl, School
of Engineering and Architecture) officially
launched the programme and delivered the
first lecture to participants from some of
Ireland’s largest companies.

THE NET EFFECT

When developing and deploying negative
emissions technologies (NETs), little attention
has been paid to where. Should negative
emissions technologies be deployed in Western
countries for most climate action or Asia where
they are needed for development? In a 2023
publication in the Global Sustainability journal,
Dr Kian Mintz-Woo (ERI, Dept of Philosophy)
argues that this point raises morally and legally
important implications by identifying a trade-
off between ‘efficiency’ and ‘need’. On the one

hand, one might develop NETs where they are
likely to contribute most to global mitigation
targets, contributing to a global climate solution.
On the other hand, one might develop NETs
where they can help support development on
a regional basis, justified by regional demands.
Dr Mintz-Woo defends these arguments
and suggests that they reflect the values of
efficiency and responding to need, respectively.
To the extent that these values conflict, they
introduce what Dr Mintz-Woo calls the Need-
Efficiency Trade-off Effect (‘NET Effect’).



TRANSDISCIPLINARY APPROACHES TO
SUSTAINABILITY RESEARCH

A 2023 research paper led by Dr Evan Boyle and Dr Connor
McGookin (both of ERI and MaRElI) analyses the trandisciplinary
approaches academics use to engage with stakeholders
on sustainability challenges. The researchers looked at
how academics work with different groups, like businesses,
government, and communities, to study big environmental
issues, especially climate change, and highlight how the rules
and systems in universities and research institutions affect this
kind of teamwork. The researchers conducted interviews with
10 experts to understand the challenges and also the reasons
why academics team up with others to study complex problems.
The research provides two significant contributions: it adds to
what we know about why researchers collaborate with different
groups, and it talks about the rules and systems that affect this
kind of research, suggesting ways to improve. The authors, who
are early in their careers and come from sociology and energy
engineering backgrounds, wrote this based on their experiences
working on the Dingle 2030 project — which focused on a
community’s switch to cleaner energy.

SOCIAL ACCEPTANCE OF
WIND ENERGY

Wind energy has a pivotal role to play in the transition to
renewable energy. However, social opposition to developer-
owned wind farms is a key barrier to its deployment. Two 2023
publications exploring citizen engagement in Irish wind energy
from ERI/CUBS authors Dr John Eakins, Dr Ber Power, Dr Ellen
O’Connor, Dr Geraldine Ryan, Dr Gordon Sirr and Julia le Maitre,
featured in a special issue of Energy Policy on the dynamics of
social acceptance.

The authors explored the issue of market acceptance of citizen
investment opportunities in wind farms by examining citizens’
willingness to invest in projects. Based on a survey of 2,023
Irish citizens, they found that 56% of citizens would invest in a
local project, 41% would invest in a portfolio of projects, and 29%
would invest in a non-local project. The analysis reveals a number
of socio-demographic, locational, community and attitudinal
variables that affect both the decisions of citizens to invest in
projects and the monetary amount that they are willing to invest.
The findings of the paper provide insights into policy measures
that could help to strengthen the market acceptance of citizen
investment opportunities and will be useful for policymakers
who are seeking to mobilise citizen investment with a view to
enhancing the deployment of wind energy.

In addition, the multidisciplinary wind energy research team
led by Dr Paul Leahy (ERI, MaREIl) made multiple advances in
2023 with Dr Angela Nagle of the Re-Wind team established a
startup company BladeBridge which is delivering sustainable
repurposed infrastructure and products from wind turbine blades
decommissioned in Ireland. BladeBridge was selected for the
ESB 2050 Accelerator run by Dogpatch Labs; in parallel H-Wind
PhD Student Quang Vu Dinh winning “Best Presentation” for
his talk on “A method to map the levelised cost of hydrogen
from offshore wind farms coupled to onshore electrolysers via
HVDC “ at the 6th International Conference on Clean Energy &
Technology held in Penang, Malaysia.




SOCIETAL IMPACT: INFORMING CORK CITY’S CLIMATE

ACTION PLAN

Home energy usage and road transport
emissions are responsible for two-thirds
of greenhouse gasses being generated
in Cork City, according to important new
ERI research commissioned by Cork City
Council’s Climate Action Unit. The ‘Modelling
and Spatial Mapping of Cork City Baseline
Emissions’ study, completed by UCC’s
School of Engineering and Architecture,
MaREI and ERI, gathered data on emissions
from homes, vehicles and businesses. It
calculated energy demand and modelled
CO, emissions across transport, residential,
commercial/industry, public, agriculture &
fishing and waste while mapping energy and
CO, emissions and comparing them against
national emissions models.

The research, led by Dr Marguerite Nyhan
(ERI, MaREIl, School of Engineering and
Architecture) with colleagues Anna O’Regan
and Lily Purcell from the Nyhan Future
Sustainability Research Group and Dr Conor
McGookin (ERI, MaREl) found that Cork
City is releasing nearly 1 million tonnes
of greenhouse gases into the air every
year. Our 78,856 homes alone contribute
34% of total emissions. Road transport,
especially cars, account for another 29%.
Our most congested roads, including the
South Ring, N8 and Anglesea Street, among
others, are emissions blackspots. The
remaining balance of the City’s greenhouse
gas emissions are from commercial and
industrial buildings, which contribute 22%,
public services contribute 7%, agriculture
and fisheries 6% and waste 2%.

To further understand and advance the
science of sustainable cities, Dr Nyhan and
her team also published new research in
Environmental Science & Technology in
2023 which harnessed Google Air View-air
pollution levels and Google Street View-
derived urban greenspace metrics along the
entire road network of Dublin City.

SUSTAINABLE DEVELOPMENT GOALS

In a 2023 correspondence to Nature, Dr
Marguerite Nyhan (ERI, MaREIl, School of
Engineering and Architecture) and UCC’s
Vice President for Research and Innovation,
Prof John Cryan wrote that while global
efforts in science, technology and innovation
could accelerate achievement of the United
Nations Sustainable Development Goals
(SDGs) by 2030, scientists need to be
incentivised to contribute to these goals with
new reward and evaluation systems which
capture both scientific excellence and SDG
impact.

66

So far, only 15% of SDG targets are
on track for 2030, 48% are off-track
and 37% have either stagnated or
regressed below the 2015 benchmark.
Action to rectify the situation is
becoming increasingly urgent. To
encourage SDG-relevant research,
reward and evaluation systems need
to be reformulated to capture both
scientific excellence and SDG impact.
Many universities, including ours
(University College Cork, Ireland),

are already mapping their research
against the SDGs. A new vision for
research quality includes broadening
metrics-based evaluation and
assessment approaches to factor in
SDG alignment and progress...

Dr Marguerite Nyhan
and Prof John Cryan

Dr Nyhan was also amongst
the experts invited to the 2023
UN Multi-stakeholder Forum on Science,
Technology & Innovation for the SDGs, to
discuss her paper ‘Harnessing Emerging
Technologies for Scalable, Global, Ethical &
Equitable Education for Sustainability’ which
was published with co-authors in Microsoft.

Additionally, to analyse the Sustainable
Development Goals in a global framework, a
newly published textbook authored by Dr Paul
Holloway (ERI, Dept of Geography) applies
the lens of the Sustainable Development
Goals to the study of Geographical
Information Systems (GIS) using 16 real world
SDG case studies from 11 different countries.
By using open source software, the book
provides a novel enhancement to 2nd and
3rd level GIS curricula.




SCIENTIFIC EXCELLENCE

ERI Director Professor Brian O Gallachdir’s
scientific publications have now been cited
more than 10,000 times. Citations are one of
many metrics for scientific excellence, they
provide an important indication of how useful
your peers globally value your research.

CAN WE ADAPT TO GLOBAL
WARMING?

A 2023 paper by mathematicians at UCC and
the University of Exeter in England, has found
that our ability to adapt to global warming will
be impaired if the rate of change is too rapid.
Approaching critical levels at too fast rate of
change will create new rate-induced tipping
points, researchers have found. This, in turn,
will impact our capacity to meet the challenges
posed by tipping points since tipping will occur
earlier than expected. Until now, critical levels
have been assumed to be a point of no return,
but the new study concludes that dangerous
rates of change could trigger irreversible shifts
in human and natural systems even before
these critical levels are reached. The new
study highlights the dangers associated with
rate-induced tipping, which is triggered not by
a critical level of change but instead by how
quickly that level is approached.

For example, a slower or more gradual approach
towards a critical level of climate change will
allow humans, animals, and ecological systems
more time to adapt and survive the outcomes
once this level is reached. However, a more
disruptive rapid approach risks the survival of
species even before a critical level is reached.
This disruption to ecosystems will, in turn,

10,000+

CITATIONS FOR
HIS SCIENTIFIC
PUBLICATIONS

create new challenges and new tipping points
in socio-ecological networks through so-called
domino effect.

66

Rate-induced tipping captures a
ubiquitous and potentially dangerous
instability -- failure to adapt to changing
external conditions thus requires deeper
understanding and recognition

by climate policy makers.

Author Professor Sebastian Wieczorek
from the School of Mathematical Sciences
and the ERI




UCC @eCoP28

As the only Irish University with observer status, UCC once
again sent a delegation of students, academics, and researchers
to the COP 28 global summit in Expo City, Dubai in
November 2023.

COP 28 brought together nations to assess global efforts to
limit the levels climate change against targets set by the UN
Framework Convention on Climate Change, the Kyoto Protocol,
the Paris Agreement, and other international accords.

The delegation was composed of academics, researchers,
post- and under-graduate students; including Niamh Guiry,
Dearbhla Richardson, Claudia Hihetah, Dr Kian Mintz-Woo, Dr
Marie Aronsson-Storrier, Dr Archishman Bose, John Barimo. For
the first time, this year UCC allocated 3 of its badges to climate
activists from the global south to ensure representation for those
most impacted by climate change.

66

UCC was the first Irish University to secure official
observer status at COP meetings, and we believe it

is important for universities to maintain a presence at
the talks. We need observers to stand witness to these
important international negotiations and to critically
assess the decisions made, in order to ensure the
outcomes shape a better future for us all.

Associate Vice-President of Sustainability at UCC and
Director of the Environmental Research Institute
Prof Brian O Gallachdir

66

Sustainability is core to UCC'’s ethos — it is one of the
five key goals outlined in our five-year strategic plan
launched this year. Whether it be through day-to-day
initiatives such as our Plastic Free UCC policy, or at a
macro level by attending COP28, we will not be found
wanting in our relentless efforts to address the single
greatest challenge of our age.

UCC President Prof John O’Halloran

UCC also hosted a mock COP28 to understand COP’s
challenges and to see if a global agreement can be
reached, organised by UCC Green Campus and the ERI,
and supported by UCC Sustainable Futures Lab, with
thanks also to UCC Students Union, UCC BEES Society,
UCC Environmental Society and UCC Global Justice
Society. The Mock COP28 was organised by Dr Fionn
Rogan and Irene Ni Shuilleabhain.

In addition, to coincide with COP28 UCC collaborated
with the University of Plymouth and the University of
Massachusetts, Lowell to host an online lunchtime
discussion to provide a local perspective and opportunity
to engage with COP28 themes. Guest speakers were:

Prof Brian O’Gallachoir, UCC Associate VP for
Sustainability and ERI Director, University College Cork,
Ireland

e  Dr Munira Raji, Sustainable Geoscience and Natural
Capital Research Fellow, University of Plymouth
and member of the United Nations Economic
Commission for Europe (UNECE) Task Force on Just
Energy Transition, Plymouth, UK

e Professor Juliette Nicole Rooney-Varga, Professor of
Environmental Science, Director - Climate Change
Initiative, UMass Lowell, USA




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.

66

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

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 Monitoringand 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 novel
technologies available to a broad audience.
Specifically, 3DForEcolTech will develop
protocols for data acquisition, processing,
fusion for forest inventory and ecological
applications, and will establish open-data and
open-source algorithm databases.




2.2 HEALTHY ENVIRONMENT

Our economic prosperity and well-being are underpinned by the quality of our environment and natural capital. The ERI
Healthy Environment challenge is focused on protecting our natural ecosystems and providing a healthy environment for Q
humans, animals and plants to live in. \

PROMOTING DEVOLVED CONSERVATION INITIATIVES IN TANZANIA THROUGH
COLLABORATION WITH LOCAL STAKEHOLDER COMMUNITIES

The collaboration between Professor Ger Killeen’s research group
(School of BEES, ERI) and a community-run Wildlife Management
Area (WMA) in Tanzania has led to enhanced effectiveness of this
decentralized rural development organization, so that it now has
clearly improved governance and management and has begun
to accrue sustainable income by regularly hosting tourists.

In particular, twinned Irish and Tanzanian students working
together across the WMA have not only accumulated invaluable
formal research data, they have also seeded a long term
ecological monitoring platform and a modest but steady flow
of income from local and international ecotourism visitors.
Indeed, the governing villages have already benefited through
employment opportunities and some modest financial support
for grass roots development initiatives.

The ongoing project now supports and documents the evolution
of the WMA into a fully sustainable, well-managed local initiative
that successfully protects this beautiful hardwood forest,
maximizes its carbon sequestration value, maximizes stakeholder
community benefit and minimizes human exposure to malaria,
zoonoses and emerging infections. Encouragingly, some parts
of the WMA that had been illegally converted to farmland are
already recovering with rebounding forest cover. As a result of all
these small steps in the right direction, animals are now returning
to some that had been badly encroached, the most obvious of
which are the elephants.




SCIENTIFIC EXCELLENCE

SCHOOL OF
BEES/ERI
SCIENTISTS
Ranked In The Elsevier

TOP 100,000

SCIENTISTS GLOBALLY

Based on career citiations.

Professor John Davenport
— Emeritus Professor

Professor Gerry Killeen

Professor Astrid Wingler

Professor Marcel Jansen

Professor Tom Cross
— Emeritus Professor

BUILDING SUSTAINABILITY INTO
HEALTHY EATING GUIDELINES

The Lancet Global Syndemic Report and the
EAT-Lancet Commission call for comprehensive
measures and a shift to more sustainable, plant-
based diets to address obesity, undernutrition,
and climate change. With international
commitments to reduce greenhouse gas
emissions and growing concerns about
health and environmental impacts, promoting
sustainable diets is becoming a central policy
concern globally and in Ireland.

The Safefood project recently published a
review of international practice on building
sustainability into national healthy eating
guidelines and the practical implications for
policy. Recommendations from the research
team, which included Dr Janas Harrington (ERI/
School of Public Health), included guidance
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specific to empowering and encouraging
consumers to transition to more sustainable
eating patterns.

This 18-month project aimed to find the best
ways to promote healthy and sustainable eating
habits, focusing on the island of Ireland. It used
a mix of methods to gather information from
various sources, including research and real-life
experiences. Keyfindings and recommendations
include the need for clearer guidelines on
sustainable eating, addressing misconceptions
about certain foods, and promoting awareness
of the environmental impact of dietary choices.
Participants expressed concerns about the cost,
accessibility, and practicality of sustainable
diets, highlighting the importance of education
and support in making healthier and more
eco-friendly food choices.

CHALLENGES IN WATER
TREATMENT

Disinfecting drinking water can create
challenging  byproducts. The PRODOM

project led by Dr John Weatherill has been
investigating the use of a method called EEM-
PARAFAC (Fluorescence excitation—emission
matrices parallel factor analysis) to study
these byproducts, exploring the relationships
between fluorescence and the byproducts.
This method could be a cheaper way to predict
DBP formation in treated water, but it hasn’t
been widely studied yet. In a 2023 review Dr
Weatherill and colleagues examined data from
45 scientific articles to find patterns between
certain substances in water (identified by
PARAFAC) and the amount of DBPs produced
during disinfection. They found strong
connections between certain types of DBPs,
like trihalomethanes (THMs) and haloacetic
acids (HAAs), and substances like humic/fulvic-
like components in water. However, the links
between nitrogen-based DBPs and PARAFAC
substances were less clear. Overall, while this
method shows promise for predicting DBP
formation, more research is needed to create a
global model that works for all water sources.




SOCIETAL IMPACT: STRIVING
FOR A JUST TRANSITION IN
AGRICULTURE

National Economic and Social Council
(NESC) has released a new report in 2023
chaired by Prof Thia Hennessy (ERI, CUBS),
"Just Transition in Agriculture and Land Use"
as part of its 50th-year work programme.
The report suggests that by adopting a fair
and inclusive approach, the agriculture and
land use sector can play a significant role
in tackling climate change and biodiversity
loss. The recommendations focus on four
key areas: coordinating and governing
the transition, ensuring socially inclusive
participation, seizing opportunities for
change, and distributing efforts fairly. The
report outlines twenty recommendations,
including enhancing farm advisory services,
increasing financial support for farmers, and
establishing a Just Transition Commission
and Fund. The authors emphasise that a
just transition within agriculture can address
environmental challenges while supporting
rural communities and livelihoods. They
highlight the importance of collaboration
with various stakeholders to achieve a fair
transition that balances economic, social,
and environmental goals.

ENABLING IRISH YOUTH TO ADVOCATE

FOR NATURE

On Earth Day 2023, Saturday 22 April,
Ireland’s first Children and Young People’s
Assembly on Biodiversity Loss published its
final report, calling for greater respect for the
rights of nature and for biodiversity to be at
the centre of decision-making. The report
also calls for children and young people to be
included in how we respond to biodiversity
loss. ERI researchers Dr Clodagh Harris (Dept
of Government & Politics), Dr Aoife Daly
(School of Law) and Aoife Deane (MaREl)
were members of the research team which
designed and implemented the Assembly.

The Assembly met over two weekends in
October 2022 and aimed to ensure Ireland’s
youngest citizens have their say in how Ireland
responds to the challenge of biodiversity loss.
Over 500 children and young people aged 7-17
years from across Ireland applied to be part
of the assembly, of which 35 were selected
representing a diverse cross-section of society.
The Assembly’s report charts in beautiful and
vivid detail the journey that participants in the
Assembly went on over the course of their
work together. It details their activities over
the two weekends and captures their key

Children and Yuung Peoples
Assembly on

Biodiversity Leoss

recommendations, including a vision of the
future they would like to see.

The Assembly’s legacy is now being developed
through a follow-on project called Teaching
Resources for Youth-informed Biodiversity
Education (TRYBE) led by Aoife Deane of
MaREI and the ERI, which addresses some of
the Assembly’s calls to action around education
and raising awareness.




SUPPORTING BIODIVERSITY ON IRISH FARMS

Clir Danny Collins, Lord Mayor of Cork County Council; Clir Deirdre Forde, Lord Mayor of Cork City Council; Prof. Frank Buckley (Professor of Agricultural Science & Head of Discipline of Agricultural Science Degree at UCC); Tdnaiste Miched! Martin; Robert Harkin
(President of the Munster Agricultural Society); Saba Loftus (Head of Development, College of Science, Engineering and Food Science at UCC

Tanaiste Michedl Martin announced an exciting
collaboration between the Munster Agricultural
Society (MAS) and UCC at the official opening
of the Cork Summer Show in 2023.

The Munster Agricultural  Society are
generously providing a philanthropic gift of
€375,000 to the Cork University Foundation
for the development of a Farmland Biodiversity
Education and Research Programme within
Agricultural Science at UCC. MAS will also
loan a two-acre research site to UCC for plot-
based research in soil and grassland science.
This builds on the strong legacy of agricultural
education and collaboration between UCC and
MAS in the region.

The objective of the MAS supported Farmland
Biodiversity Education and Research

Programme at UCC, in conjunction with the
ERI is to develop and deliver a comprehensive
programme of Farmland Biodiversity education,
demonstration, research and extension
initiatives.This  will provide leadership to
the industry, guidance for future policy and
incentive schemes, and share with the public
the positive actions being taken at farm level.

Separately,DrRossanaHenriquesandDrFidelma
Butler (ERI, School of BEES) are addressing
plant/pollinator interactions in Irish farmlands as
part of a recently funded DAFM project ARID. In
a collaboration with Dr Michelle McKeown (ERI,
School of the Human Environment) the team
will investigate the phenology (flowering time)
and pollen development (viability and quantity)
of red and white clover in mixed-species
grass swards, across a range of Irish locations

with distinct climate variables (e.g., soil water
content, temperature, rainfall). In parallel, they
will assess the diversity and activity of insect
pollinators in these mixed swards and in their
adjacent habitats.

The abiotic and biotic data collected will lead to
a mathematical model identifying the dominant
drivers controlling clover flowering and
associated pollinator diversity and activity, which
will be further tested in controlled glasshouse
experiments mimicking field conditions. This
research project will allow the team to identify
clover/pollinator interactions in an agricultural
context; collect data on the resilience of clover
in varying climates and its impact on clover
pollinators, and identify the abiotic drivers
(e.g., temperature, water availability) of clover/
pollinator interactions.
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The research site provided by MAS is

a significant addition to our developing
Agricultural Science Programme at

UCC. It will allow us to conduct research
that will focus on delivering adoptable
solutions to combat the key sustainability
challenges of emissions, water quality
and biodiversity loss while also
safeguarding the economic and social
sustainability of our family farms.

Dr William Burchill
FBD Lecturer in Soil Science and
ERI Academic



IMPACT OF CLIMATE CHANGE ON IRELAND’S

FLORA AND FAUNA

The impact of climate change on Ireland’s
nature is outlined in new UCC research with
rare native plant species set to go extinct and
non-native sika deer on track to increase across
Ireland. Plants that have been part of Irish nature
including Spring Vetch, Wood Crane’s bill, the
Nettle-leaved Bellflower and Mackay’s Heath
will disappear as Ireland’s climate changes.
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Urban green spaces may help to mitigate
the negative impacts of climate change
and increased herbivory pressure on
some of our most threatened plant
species. Given the avoidance of urban
centres by deer in Ireland, these areas
could provide a refuge for many plant
species, including endangered and
vulnerable species to not only persist, but
thrive under future climates. The role that
citizens have embraced in rewilding these
areas is a testament of local support to
the biodiversity crisis

Author Dr Paul Holloway
the ERI and Dept of Geography

The research team, based in UCC’s Department
of Geography and ERI used modelling, citizen
science data, and climate projections to
investigate the impact of climate change on
Ireland’s deer and 13 of our most vulnerable
plant species.
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We must prioritise the conservation

of native flora from the potential
negative impacts of both native and
non-native deer species, as plants
play a fundamental role in maintaining
biodiversity, supporting native wildlife,
ensuring the long-term resilience of our
natural habitat, and protecting

part of Ireland’s natural heritage.

Lead author James O’Mahony
described the importance of the research

SOCIETAL IMPACT: SUPPORTING POLICY DEVELOPMENT FOR
‘OUT OF SEASON’ BATHING IN IRELAND

The EU Bathing Water Directive states that
“Member States shall annually identify all
bathing waters and define the length of the
bathingseason”.Inrecentyearsthere hasbeen
a surge in interest in winter or “out of season”
bathing, particularly during successive C-19
lockdowns. As a consequence, there have
been numerous calls from both political and
public groups for the extension of the official
bathing season, to extend monitoring of the
microbial quality status of bathing waters
beyond the “summer” period to include year-
round analysis and reporting. An evidence-
based research study was conducted by Dr
Linda O’Higgins on behalf of the Department
of Housing Local Government and Heritage
in Jan 2023 which collated all available
scientific evidence to help inform policy for

the development of enhanced water quality
monitoring and management of bather
risk specifically during the ‘out of season’
period. The report included an assessment
of current best practice strategies for
management and communication of out of
season risks, both from within the EU and
internationally, and critical review of so-
called “real-time” analytical approaches for
quantifying microbial water quality in terms of
robustness and accuracy of data generated.
An evaluation of season-specific health and
safety risks at Irelands’ designated bathing
sites, and additional management measures
to better protect the health of “out of season”
bathers was then made. Recommendations
were provided to inform policy development.

-



DELIVERING SUSTAINABLE
URBAN FORESTS

The UCC Arboretum group (led by Drs Eoin
Lettice and Barbara Doyle Prestwich of the
ERI and School of BEES) has been very active
following the awarding of significant new
funding with a one-day symposium on urban
trees being just one highlight of 2023.

On April 27th, 2023, the symposium brought
together experts, practitioners, policymakers,
and stakeholders from diverse backgrounds to
discuss a critical topic: “Delivering Sustainable
Urban Forests.” This one-day symposium,
aimed to shed light on the essential role of
urban trees in creating vibrant, healthy, and
sustainable cities and towns. The discussions
held during the symposium underscored the
critical importance of urban forests in promoting
biodiversity, addressing climate challenges,

enhancing culture, supporting human health
and well-being, and contributing to achieving
the UN Sustainability Goals. The ‘urban forest’
includes many trees in public ownership (street

trees, parks, public institutions such as UCC
Arboretum) as well as (the majority) in private
ownership. Cork City Council, for example, have
recently published their draft Cork City Tree
Strategy.

The symposium was one of the outputs of the
Irish Tree Explorers Network (ITEN) - supported
by funding from the Science Foundation Ireland
‘Discover’ call. ITEN is a collaboration between
the School of BEES (Dr Eoin Lettice and Dr
Barbara Doyle Prestwich) and the School of
English and Digital Humanities (Prof. Claire
Connolly) and it builds on the success of the
Tree Explorers projects that have been based
in the globally accredited UCC Arboretum
since 2021. The network also allows for
interconnected research projects and one such
project is a current collaboration with the Tree
Root Microbiome Project examining the root
microbiome of Monterey Pine across the globe.

SCIENTIFIC EXCELLENCE: FOSSIL STUDY SHEDS LIGHT ON
FAMOUS SPIRALS FOUND IN NATURE

A 3D model of a 407-million-year-old plant
fossil has overturned thinking on the evolution
of leaves. The research has also led to fresh
insights about spectacular patterns found in
plants. The research published in the journal
Science overturns a long held theory around
a famous pattern in nature. Palaeontology
PhD student at the ERI and School of BEES,
Holly-Anne Turner is the first author on
the study and conducted the study while
an undergraduate student and Research
Assistant at the University of Edinburgh.
Using digital reconstruction techniques the
researchers produced the first 3D models of
leafy shoots in the fossil clubmoss Asteroxylon
mackiei — a member of the earliest group of
leafy plants. The findings revealed that leaves
and reproductive structures in Asteroxylon
mackiei, were most commonly arranged in
non-Fibonacci spirals that are rare in plants
today.

The findings indicate that the arrangement of
leaves into distinctive spirals, thatare common
in nature today, were not common in the most
ancient land plants that first populated the
earth’s surface. Instead, the ancient plants
were found to have another type of spiral.
This negates a long-held theory about the
evolution of plant leaf spirals, indicating that
they evolved down two separate evolutionary
paths.
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The clubmoss Asteroxylon mackiei is
one of the earliest examples of a plant
with leaves in the fossil record. Using
these reconstructions we have been
able to track individual spirals of leaves
around the stems of these 407-million-
year-old fossil plants. Our analysis of
leaf arrangement in Asteroxylon shows
that very early clubmosses developed
non-Fibonacci spiral patterns

Author Holly-Anne Turner




FRONTIERS FOR A HEALTHIER
FUTURE

The SFI Frontiers for the Future Programme
provides opportunities for independent
investigators to conduct highly innovative,
collaborative research in science, technology,
engineering and mathematics (STEM) with the
potential to deliver impact, whilst also providing
opportunities  for  high-risk, high-reward
research projects. Among the new research
projects totalling €5,464,481 that will be funded
at UCC, are three projects led by ERI Academics
which strive for a healthier environment:

« Environmental Intelligence - Modelling
Complex Human-Environment
Interactions For Maximising
Environmental Health In Urban Areas

Led by Dr Marguerite Nyhan (School

of Engineering & Architecture, ERI and
MaREl), 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
several 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.

Low-Cost Monitoring Using
Spectroscopy For High Quality
Information On Urban Nitrogen
Dioxide (Locomoshun).

Led by Dr Dean Venables (School

of Chemistry and the ERI), the
LOCOMOSHUN project aims to develop

a novel optical sensor for nitrogen
dioxide (NO,), a priority air pollutant.
Sensors developed in this project will be
accurate and affordable, allowing them

to be used to expand city air quality
monitoring and extend it to towns and
low-income countries. 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.

Functional Traits Of Grass Weeds
- Investigating The Processes That
Determine Weediness.

Led by Professor Astrid Wingler

(School of BEES and the ERI), this
project investigates the biological basis
of growth and seed formation in wild oat,
a common weed in cereal fields. It also
determines the competition with barley
to aid selection of more competitive crop
varieties for sustainable production with
reduced herbicide use.

SCIENTIFIC EXCELLENCE: MARINE PLASTIC EXPOSURE RISK

FOR OCEANIC BIRDS IDENTIFIED

For the first time areas of the world’s ocean
that represent a high risk of plastic exposure
for seabirds have been identified in a 2023
study in Nature Communications. A team of
global researchers, including researchers
at UCC, tracked the movement data of over
7,000 seabirds to identify the areas of the
world’s ocean where seabirds would most
likely come into contact with plastic.
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Seabirds can die when they get
entangled in plastic but eating the
plastic is likely the main problem. Why
they eat it is not fully understood but
plastic can look like the food that they
eat, for example squid, small fish and
plankton. But it is also thought that
algae growing on the plastic gives off
an odour that makes it smell like food.

Prof John Quinn
ERI and School of BEES researcher
and co-author of the study

UCC researchers were part of the global
team in a study led by Birdlife International.
They examined the overlap in space and time
between marine plastic density estimates
and individual tracking data from over 7,000
birds. In total they quantified the plastic
exposure risk for 77 petrel species — including
shearwaters, fulmars, and prions — at a
global scale.
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On the somewhat positive side, this
research does not identify Ireland as
one of the world’s hotspots for marine
litter but in fact most Irish seabirds
have traces of plastic in their guts.

We don’t really know what impact

this is having and we cannot afford to
be complacent because Ireland has

a statutory obligation to protect our
seabird populations. That said, our
manx shearwaters winter off Argentina,
and their exposure risk to plastic is
much higher there

Co-author Dr Mark Jessopp
ERI, MaRElI, School of BEES




2.3 CIRCULAR ECONOMY

A shift from a “take-make-consume” to a closed-loop economy where resources are kept in use for as long as possible is
now an imperative for society and economy. The ERI Circular Economy challenge is focused on producing food

and goods in a closed-loop approach with minimal or no waste.

PIONEERING SUSTAINABLE BIOMANUFACTURING

FOR A GREENER FUTURE

Precision fermentation and microbial biomanufacturing, represent
cutting-edge approaches in biotechnology, revolutionizing the
production of tailored biobased products through fermentation.
When combined with sustainable feedstock selection and
biorefinery techniques, they offer solutions to diverse societal
and environmental challenges including food security, resource
sustainability, ecosystem restoration, climate action, and public
health.

SUSFERM, the new multi-disciplinary UCC Centre for Sustainable
Fermentation and Bioprocessing Systems for Food and the
Bioeconomy, led by ERI researchers Prof John Morrissey (School
of Microbiology) and Professor Maria De Sousa Gallagher (School
of Engineering), includes a research infrastructure funded by
Science Foundation Ireland that provides industrial and academic
researchers access to state-of-the-art fermentation technology.
This will enable them to unlock the power of microbial diversity,
fermentation, and biomanufacturing to develop new bioproducts
and processes that are more sustainable than those currently

used in the food and industrial biotechnology sectors. SUSFERM
is also developing new post-graduate and professional
programmes to provide graduates with the interdisciplinary skills
that are required to design, develop, and optimise commercial
operations.

B

CATALYSIS IN THE POLYMER CIRCULAR ECONOMY

Recent work published by PhD student Rachel Breen, supervised
by Dr Gillian Collins (RSC Sustainability, 2024, 2, 1040), develops
a metal free catalyst for PET plastic to obtain molecules that
are not possible by conventional metal catalyzed routes. The
catalyst was also effective for the conversion of polylactic acid
(PLA) to methyl lactates, which are useful as green solvents. PLA
exemplifies the complexity of the challenges we face with plastic

waste. While on one hand it is a bioplastic derived from renewable
sources, it does not biodegrade outside industrial composting,
it contributes to microplastic pollution in the environment and
its increased use is contaminating recycling waste streams,
so developing upcycling pathways are essential. In related
work, Doireann O’Leary Brennan is a new PhD student funded by
an IRC Government of Ireland Postgraduate Scholarship, working

DECARBONISING OUR ENERGY
INFRASTRUCTURE

Recently appointed Lecturer in Sustainable Materials, Dr
Brendan Bulfin, has published a demonstration of a new
chemical process concept that shows great promise for
decarbonising our energy infrastructure. The publication titled
“Countercurrent chemical looping for enhanced methane
reforming with complete conversion and inherent CO,
separation”, describes an experimental demonstration of the
concept performed at ETH Zurich. It offers a new method of
upgrading both natural gas and biogas for the production of
more valuable chemicals and fuels. One major benefit of this
process is that it inherently separates carbon dioxide from
the products, which can then be sequestered or utilized.
The reactor concept uses a design which is analogous to a
countercurrent heat exchanger, but for chemical reactions,
which significantly enhances the chemical conversion process.
This helps to avoid the need for expensive and energy-intensive
separation processes. Dr. Bulfin plans to further develop the
process for applications in both blue Hydrogen production and
the upgrading of biogas for sustainable fuel production.

on polyolefin plastics. These highly stable polymers contain only
carbon and hydrogen making it difficult to degrade. Her work
centers on using transition metal oxides, specifically tailoring
the catalyst to maximize the yield of high-value organic products
while minimising the production of less valuable products such
as CO,.
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AQUATIC PLANTS FOR SUSTAINABILITY

As small floating plants with impressive crude
protein contents (25-40% of dry matter),
duckweeds (Lemnaceae) and water ferns
(Azolla spp.) provide a novel opportunity for
plant protein production through wastewater
remediation, as part of closed-loop production
systems.

In2023 publications, ERIresearchers drawn from
multiple disciplines of plant and environmental
science, and mechanical, electrical, and
chemical engineering, demonstrated the
design and operation of the multitiered, indoor
duckweed cultivation system. Led by Professor
Marcel Jansen and Dr Neil Coughlan, the
development of space-efficient indoor growing
systems represents a dramatic step towards
efficient duckweed cultivation within closed-
loop production systems. The technology is a
considerable opportunity for agri-food sectors
in Ireland and abroad, which presently are
under economic and regulatory pressures to
valorise wastewaters with high concentrations
of nitrogen and phosphorus. Current funding of

Indoor multi-tiered duckweed cultivation
systems.

this research by DAFM and the EU is specifically
targeting farm-waste, as well as meat and fish-
processing waste as products suitable for
valorisation using duckweed.

Like duckweed, Azolla spp. have garnered
considerable interest as a means to remediate
wastewaters through the removal of excess
nutrients. As Principal Investigator, Dr Coughlan
has recently commenced the Azbio project,
funded by the SFI and the EPA under the SFI-
IRC Pathway Programme. This project will
develop pre-requisite expertise needed to
optimise year-round indoor industry-based
cultivation, and the exploitation of valuable
Azolla biomass. Building on the success of
ERI-UCC collaborations, Azbio will implement
cultivation for wastewater valorisation and
provide a platform for exploration of Azolla
as a high-protein dietary supplement to
diminish ruminant methane production, with
waste biomass for use as a horticultural peat
alternative.
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Mixed Azolla and duckweed culture.

SOLAR-TO-CHEMICAL ENERGY

Inspired by photosynthesis, the FreeHydroCells project (coordinated by a UCC team including
ERI’s Prof Justin Holmes, Prof Colm O’Dwyer, Dr Scott Monahgan and Dr levgen Nedrygailov)
aims to maximize solar energy absorption and efficiently convert it to hydrogen fuel, mirroring
a leaf’s process of using sunlight and water for plant growth while releasing oxygen. The
FreeHydroCells project aims to develop a novel system inspired by photosynthesis in plants,
which efficiently absorbs solar energy and water to produce hydrogen fuel. The system
consists of thin film semiconducting material arrays submerged in water, converting solar
energy into chemical energy stored in hydrogen bonds. This technology offers a low-cost,
environmentally friendly alternative to fossil fuels. The project’s objectives include overcoming
limitations in current photoelectrochemical energy harvesting, identifying sustainable
semiconductor materials, and maximizing energy absorption while minimizing conversion loss.
The interdisciplinary consortium behind FreeHydroCells hopes to achieve cheap, scalable, and
efficient solar-to-chemical energy conversion, potentially revolutionizing global energy supply
with clean hydrogen.




SEEING BATTERY BEHAVIOR
IN TECHNICOLOR

Screening sustainable battery materials,
analysing reasons for degradation, or
seeking the basis for better performance or
environmental reasons for bad batteries are key
requirements for the latest generations of Li-ion
batteries and sustainable alternatives.

Longevity and performance rely on a
fuller understanding of all battery material
components and how they behave during
operation. Professor Colm O’Dwyer’s
research group (ERI, School of Chemistry)
have developed a non-destructive method
for looking inside batteries and watching how
the material behaves in real-time. By taking
inspiration from photonic crystal optics and
the electrochemistry of materials that governs
how the materials in batteries behave, the team
can track how the reactions with lithium occur
and how stable battery materials can be. The
method tracks how the color of ordered porous
materials change when reacting with lithium,
and allows us to see how the material structure
changes when charging and discharging —
material stability is fundamentally linked to
battery longevity.

DECARBONISING THE IRISH
ECONOMY

Ireland must transition to a completely decarbonised economy by
2050 as stated in Ireland’s 2021 Climate Action Plan. To sustainably
decarbonise the economy, the production of food, energy and materials
must transition to a circular bioeconomy from the current linear “take,
make and dispose” fossil-based economy. Dr Archishman Bose (ERI,
Process and Chemical Engineering) is currently leading three projects
with a focus on embedding sustainability and circular economy principles
into different sectors of the Irish economy.

e CABBIE: This project aims to advance the development of a
Cascading Algal Biomethane Biorefinery System (CABBS) to
produce biomethane from upgraded biogas using microalgae. The
goal is to create a sustainable and circular bioeconomy by replacing
natural gas and diesel with biomethane in various sectors, including
industry, heavy transport, and agriculture.

e EMERGE: In collaboration with Co-PI Dr Xue Ning, Dr James
Browne, Irish Distillers Limited, this project focuses on providing
sustainable technological solutions to multiple sectors, including
anaerobic digestion, wastewater treatment, and industries requiring
electrodes. By utilizing digestate from anaerobic digesters, the
project aims to produce pyrochar and hydrochar for safe and
economic use in various applications, such as adsorbents for
removing contaminants from wastewater and sustainable energy-
dense materials for electrodes.

e  ENTYRE: In collaboration with Co-PI Dr Gillian Collins and Dr Richard
O’Shea, this project addresses the challenges of end-of-life tire
management in the context of upcoming regulations and policies
aimed at promoting circular economy principles and reducing
environmental impact. It involves analyzing the techno-economic
and environmental impacts of different pathways for utilizing waste
tires, including recycling, energy recovery, and innovative conversion
methods. The goal is to develop viable pathways and roadmaps for
the sustainable use of end-of-life tires in Ireland, considering factors
such as decarbonization and circular economy goals.

Overall, these projects highlight the importance of sustainability, resource
efficiency, and circular economy principles in addressing environmental
challenges and promoting economic growth in Ireland.




SCIENTIFIC EXCELLENCE: CIRCULAR ECONOMY ENERGY & ENVIRONMENTAL
SYSTEMS (CEEES) RESEARCH GROUP LEAD AMONGST TOP CITED IN IRELAND

Research.com has ranked Professor
Jerry Murphy (ERI, MaREI, School
of Engineering and Architecture):

Google Scholar also ranks Professor
Jerry Murphy (ERI, MaREI, School
of Engineering and Architecture):

Additionally, a recent publication
from the CEEES research group,
Decarbonising ships, planes and

TOP 5

CITED ACADEMICS
IN IRELAND

IN ENGINEERING
AND TECHNOLOGY

Ell 198

PUBLICATIONS

[ A D-INDEX OF

Q| 60

L]
12,223

CITATIONS

7

TOP

CITED ACADEMIC

IN ELECTRO-FUELS

m

2nd

MOST CITED IN
BIOMETHANE

4th

MOST CITED FOR
BIOECONOMY

trucks: An analysis of suitable
low-carbon fuels for the maritime,
aviation and haulage sectors
authored by Dr Nathan Gray, Dr
Shane McDonagh, Dr Richard
O’Shea, Dr Beatrice Smyth and
Professor Murphy was

MOST

CITED PAPER IN
ADVANCES IN
APPLIED ENERGY

TOP 1%

OF CITED PAPER IN
THIS DISCIPLINE

(.l_ A FIELD WEIGHTED
CITATION INDEX

Q| 727

L]
163

CITATIONS




Environmental Research Institute

Annual Report 2023

UCC and Queen’s University establish
first all-island sustainability network

UCC and Queen’s University Belfast (Queen’s) have established
Ireland’s first all-island network dedicated to delivering on the
United Nations (UN) Sustainable Development Goals (SDGs).

Sustainable Development Solutions Network Ireland (SDSN
Ireland), which was launched in February 2023 at an event in
Dublin, will work with local authorities, NGOs, civil society
organisations and policymakers to bring the latest research
and best practice to bear on producing solutions for the SDGs.
It is the first time a university in Northern Ireland and in Ireland
have formed a partnership to develop an all-island approach to
sustainable development goals.

In 2018, Ireland adopted its first SDG National Implementation
Plan. The plan sets out the Government’s response to the

€ Back

Sustainable Development Goals (SDGs) and commits Ireland to
mainstreaming the SDGs across national policy and achieving all
17 of the Goals by 2030. The Irish National Development Plan
2018-2027 allocates 21.8 billion euro to SDG-related projects,
including those on renewable energy and energy security.

SDSN Ireland will be co-located between both universities and
some of the activities that both UCC and Queen’s have agreed
through SDSN Ireland include a seed funding scheme to support
SDG related development projects, a bursary scheme for
students which would enable them to study both sides of the
border (an opportunity that no longer exists as Northern Ireland
can no longer avail of the future Erasmus programme) and the
development of masters and diploma courses on SDGs between
both universities.

26

SDSN Ireland will be part of the global Sustainable Development
Solutions Network led by Professor Jeffrey Sachs, which was
established in 2012 by the UN to promote integrated approaches
to implement the SDGs and the Paris Agreement on Climate
Change, and now operates in 144 countries across the world.
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Sustainability challenges such as climate change,
biodiversity loss, clean water and air, and achieving

a circular economy do not recognise human-made
borders. While Governments have primary responsibility
for implementing the SDG’s, the Goals belong to all of
society. Achieving the SDG’s will require a concerted and
integrated effort and together with Queen’s University
Belfast we will seek to advance an all island approach in
collaboration with other Higher education institutions and
stakeholders to our common challenge.

Professor John O’Halloran
President of UCC

This unique partnership with UCC will help accelerate
further island-wide collaboration on sustainability research,
building on important initiatives such as Shared Island
Funds, US-Ireland Research and Development Partnership,
and The Co-Centre Programme. SDSN Ireland will have

a key role to play in driving research and innovation,

skills and policy-making and importantly, in enhancing
community engagement around all of the sustainable
development goals.

Professor lan Greer
President and Vice-Chancellor of Queen’s
University Belfast

Next >
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341 MAREI, THE SFl RESEARCH CENTRE FOR ENERGY, CLIMATE

AND THE MARINE

MaREl is coordinated by the ERI and is Ireland’s SFI Centre for energy, climate and marine research, development and
innovation working across 12 Irish academic institutions and collaborating with over 50 industry partners. The Centre is led
by Co-Directors Prof Brian O Gallachdir and Prof Jerry Murphy. The Centre Manager is Dr Gillian Bruton.

SUPPORTING EVIDENCE-BASED
CLIMATE POLICY

MaREI's Energy Policy Modelling Group (EPMG) are at the cutting
edge of research-informed climate policy in Ireland. While there
is a strong understanding in scientific research on the problem
of climate change, their innovative research focusses on climate
action solutions that not only reduce greenhouse gas pollution
butincreases the resilience of Irish society. They are unique in the
breadth and depth of their research because they consider the
multi-dimensional impact of energy and climate across society
rather than in individual silos. This allows them to understand
important interactions between heating our homes, using
land, generating electricity, and driving cars in a manner that is
coherent and consistent with the need to reduce pollution and
avoid climate change. They are advancing collaborative research
with the policy system in a number of ways. Their infographics
translate researchresults into policy insights very effectively. They
are building absorptive capacity within Government departments
through workshops exploring the implications of their research
results. Delivering invited expert testimonies to Oireachtas
Committees further extends their reach to decision makers. They
co-produce policy through membership on national committees
on Carbon Budgets, Energy Security, Agriculture and a Just
Transition. They have shared modelling insights, experiences,
and results in a timely, open, and transparent manner to deepen
governments understanding of climate solutions.

EPMG are recognised nationally and internationally as expert
leaders in climate & energy modelling. This peer esteem comes
in different forms. Their papers are cited significantly with
two EPMG researchers in the top 5 cited scientists globally in
‘energy modelling’ on Google Scholar. They secured the most
references of any research team in Ireland (23 references) in the
IPCC Climate Change Assessment (AR6) WG Il Report. They are
regularly invited to present innovative research methodologies
and to chair and facilitate discussions at world class scientific
conferences such as the International Energy Workshop (IEW),
where energy systems modelling is the focus and the Integrated
Assessment Modelling Consortium (IAMC), where the IPCC WG I
scientific community meet to discuss innovations in assessment
methods for mitigation pathways. They advised the International
Renewable Energy Agency in 2022 on bridging between
energy modelling and climate policy as part of the Clean Energy
Ministerial Initiative on Long Term Energy Scenarios for the Clean
Energy Transition. They publish extensively in high impact journal
papers including Nature Energy, Nature Communications and
Scientific Reports. During this reporting period they published 9
journal papers, presented at 44 workshops and conferences and
are leaders in research communications engaging in 234 media
pieces in 2023.
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COMMUNICATING THE SCIENCE OF MARINE POLLUTION

MaREIl researchers are involved in large
international research projects (SATURN,
ANDROMEDA and RESPONSE), that address
Underwater Radiated Noise and Microplastics
pollution. MaREI researchers in the Coastal &
Marine Science Communication, Stakeholder
Engagement and Societal Impact (SCEI) group
are leading the Science Communication in
these projects playing a pivotal role in raising
awareness of this type of pollution and
developing relevant mitigation actions, policies

and legislation that is supported across society.
Explaining the complexity of relevant underlying
sciences to diverse target audiences, that
includes the general public, younger audiences,
policy makers and the wider research
community, can be challenging considering
different barriers for some audiences to access
information, the existence of misinformation,
and incomplete existing communication of
some information relating to different types of
marine pollution in the public domain.

-
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EUROPEAN CLIMATE CHANGE ADAPTATION CONFERENCE

The European Climate Change Adaptation
(ECCA) Conference 2023: Actionable
Knowledge for a Climate Resilient Europe,
hosted by MaREIl at University College Cork
took place across 3 days in Dublin Castle from
June 19 — 21, 2023. The goal of the sixth ECCA
Conference was to inform and inspire effective
adaptation actions by showcasing solutions,
exchanging knowledge, creating connections,
and encouraging dialogue on how to act.

The conference comprised over 70 parallel
activities with a key focus on six specific
adaptation themes and produced key
messages for a growing community of practice
on actionable knowledge for a climate resilient
future. The six adaptation themes were:

e  Stepping Up Climate Action: Support
Through Climate Platforms and Services

e Adaptation responses to sea level rise and
coastal change

e Nature-based solutions for climate change
adaptation

e  Preparing for more frequent and severe
climate extremes

e  Reframing societal transformation by
challenging underlying assumptions

e Climate and Social Resilience of Future
Energy Infrastructure and Systems

T

6th European Climate Change
Adaptation Conference ;

Dublin, 19-21 June 2023

Actionable Knowledge for a
Climate Resilient Europe

There were also some key contributions on
Ireland’s specific vulnerabilities and risks
relating to climate change and the efforts
neededtoimprove preparedness andresilience.
This reflected the growing body of scientific
research on adaptation in Ireland in recent
years that has increased the evidence base for
policy decisions. Examples of recent published
research from MaREI at University College Cork
and Maynooth University provided a useful
snapshot of the range on scientific analyses
being undertaken on climate adaptation.

The conference was attended by 599 in
person delegates originating from 37 different
countries. 902 participants registered for
online participation, representing 70 different
countries. The delegates ranged from European
politicians and leading scientists to climate
action representatives who are working to put
in place crucial measures to adapt our countries
to the changing climate. ECCA was active across
multiple social platforms most notably X where
engagement figures were high with 61 tweets
resulting in 103,000 impressions, 11,500 profile
visits, and an increased follower count of 3,660
of the ECCA2023 account by the end of June.
The hashtag #ECCA2023 was also featured in
around 700 external posts, demonstrating an
active engagement.




UNDERWATER RADIATED NOISE POLLUTION: MAREI SCEI

MaREI researchers in collaboration with international experts developed several resources
to support best practice in science communication around Underwater Radiated Noise.

Examples include:

Sound Terminology Infographic: which
focuses on the correct use of terminology
specifically around Sound Level and Sound
Pressure Level.

Impact: Sound Terminology Infographic was
viewed over 74 times on the project news and
gathered great interaction and engagement
on Twitter with 144 total engagements.

An Ocean of Sound - Classroom Poster:
which introduces concepts such as frequency,
amplitude, decibels, and spectrograms.

Impact: Classroom Poster on Ocean
Sound was widely disseminated via the
project’s social media and received with
270 engagements on Linkedln and 178
engagements on Twitter.

Animated Video: Slowing Down Vessels
Can Lead to Much Quieter Oceans is based
on peer review publication by SATURN
researchers and allows lay audiences to learn
about the problem of underwater radiated
noise from shipping and how reducing vessel
speeds can make a big impact. The animation
is available on YouTube with captions in
numerous languages.

Impact: Animated Video received over 945
views on YouTube in 3 months

SATURN policy brief: ‘On the Need for
Standardized Bioacoustical Terminology’
outlines that many terms that are currently
in use in research and policy documents
lack clear and harmonised definitions.
SATURN recommends the adoption of
existing international terminology standards
and the development of standardized
and agreed-upon terminology (field of
aquatic bioacoustics) to facilitate effective
communication, a pre-requisite for monitoring
and mitigation efforts worldwide.

Impact: The SATURN Policy Brief just
published in December of 2023 received
34 direct engagements on Twitter and 78
engagements on LinkedIn at that time and is
deemed an important resource by SATURN’S
project partner who are in the Marine Strategy
Framework

MICROPLASTIC POLLUTION: MaREl SCEI
researchers in collaboration with international
experts also developed several resources
addressing microplastic pollution in our
oceans via the ANDROMEDA and RESPONSE
projects, which concluded in September
2023. These resources include:

Microplastic Pollution Factsheet and Citizen
Science Factsheet which provide an overview
of the sources, pathways and impacts related
to microplastic pollution in our marine
environment - available in 6 languages.

Impact: The ANDROMEDA factsheets were
widely distributed in project partner countries
as they are available in multiple languages,
they allowed teachers in different countries
to use the resource with younger audiences
in school setting. ANDROMEDA partners
themselves also used the factsheets to reach
out to younger audiences in partner countries
to raise awareness about Microplastics, the
ANDROMEDA project and to promote the
developed citizen science smartphone app.
Outreach activities also took place in Spain
and Malta together with beach clean sampling
activities across eight test sites. These events
utilized the produced factsheets in their
national languages. University of Malta have
partnered with Plastic Pirates Go Europe
post project duration to expand the project’s
school outreach programme, for which the
factsheets will also be used.

RESPONSE: Weight of Evidence Model Flyer
designed to be used at front-facing events
such as conferences, stakeholder meetings
and workshops to promote uptake and use of
the model.

Impact: The Flyer has been used to promote
testing and uptake of the model by the
RESPONSE coordination team, who have
developed an online interface to allow
researchers at international level to test and
use the resource.

Report from Agnew et al, Science
Communication of Marine Plastic Pollution:
The report examines best practice science
communication and share researchers,
policy and decision makers experiences
with navigating science communication
challenges based on the RESPONSE
Stakeholder workshops.

Impact: The report received to date over
600 reads on Research Gate of which over
400 are full text in addition to drawing
attention on the RESPONSE project’s social
media outlets. The report was presented at
the Marine Institute international meeting
of the JPI-Oceans microplastics projects in
September 2023; the 13th Annual Marine
Economics and Policy Research Symposium
in Galway in December 2023 and the “Small
particles, big concerns: Marine Microplastics
revisited” event on the 6th of December,
which took place at the European Parliament.



EU MISSION OCEAN

Over the course of 2023 the MaREl Centre
built on its considerable success to date in
the Horizon Europe Work Programme for EU
Mission Restore our Ocean and Waters, with
a number of new projects being secured to
complement those already spanning ecological
restoration (A-AAGORA), citizen engagement
(PREP4BLUE), pollution reduction (SOS-
ZEROPOL 2030) and ocean governance
(BlueMissionAA). The TIDALArts project builds
on the innovative co-creation methods and
outputs currently being developed by MaREI

LEADING DEVELOPMENT
OF OFFSHORE RENEWABLE
ENERGY IN EUROPE

As coordinator of the Horizon Europe funded
MARINERG-i PP project MaREl remains at the
forefront of accelerating offshore renewable
energy technologies in Europe. Led by Dr.
Jimmy Murphy and Dr. Fiona-Devoy McAuliffe
of MaREl, MARINERG-i PP will continue
consolidation and cooperation between the
Offshore Renewable Energy (ORE) testing
facilities of Europe to advance development
and realise the potential of this sector. This will
strengthen European scientific and engineering
expertise as well as foster innovation in ORE
technologies, while ensuring MARINERG-i’s
progress on the European Strategy Forum on
Research Infrastructures (ESFRI) roadmap, and
ultimately positioning MARINERG-i as the only
operational platform of this scale worldwide.

researchers within PREP4BLUE and will provide
further opportunity to showcase the Centre’s
significant expertise in this area. Similarly,
the iINNO SED project builds on the Centre’s
successful projects focused on the restoration
of habitats and species of the Danube Basin
(e.g. DANUBE4ALL, DANUBIUS IP) and
will specifically address current challenges
associated with river sediments (structural and
pollution) from source to the Black Sea. MaREI
is a work package leader in both projects
(Kathrin Kopke — iNNO SED; Dr. David Whyte —
TIDALArts).




3.2 THE CENTRE FOR RESEARCH INTO ATMOSPHERIC

CHEMISTRY (CRAC)

CRAC is a leading national centre for atmospheric chemistry research carrying out laboratory, field and modelling studies
to support clean air quality. The Centre is based in the School of Chemistry and the ERI. The CRAC Centre Director is Prof

John Wenger.

DEVELOPING AN AIR QUALITY FORECAST

Despite serious health effects, the links between behaviour, air
quality and health are often invisible to the public. BEHAVI-AIR, a
project funded by Science Foundation Ireland under its Challenge
Fund programme, aims to address these issues and to explore
the potential of using behavioural change to protect people’s
health and reduce air pollution. In particular, the project aims
to promote public awareness and behavioural change around
air pollution by combining advances in air quality forecasting
with community-engaged design thinking. The project team
comprises an unusual interdisciplinary combination of applied
psychology (Lead-Pl, Dr Marica Cassarino) and chemistry (Co-PI,
Dr Dean Venables) with colleagues Dr Roberto Cibin, and Laura
Horgan in the School of Applied Psychology, Chaitra Reddy from
CRAC, Dr Kevin Ryan from Cork City Council and Denise Cahill
from Cork Healthy City.

The project has two parts. The first element is to develop
effective messaging and understand what makes messages
persuasive to people in different circumstances. As part of this
work, the research team carried out a roundtable discussion with
Cork residents on Clean Air Day (7 September) to formulate a
shared vision for clean air in the city. The workshop identified
actions to increase public engagement and communication and
is being developed into a series of co-creation workshops to
be held around the city. These workshops will work with local
communities to co-design air quality messaging and assess the
best tools to communicate this information.

The second part of the project is to use machine learning to
forecast air pollution over the next day. Pollution forecasts are
vital to identify scope to change behaviours around air pollution.

That might mean, for example, alerting people to when air quality
is likely to be poor so that they can reduce polluting behaviours
and avoid unnecessary exposure. Predicted air pollution levels
show good agreement with observations, showing the combined
influence of both human activity patterns and meteorology on
pollutant concentrations.

Actual vs Predicted NO2 Concentration (Time Series)
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Environmental Research Institute

NEW USES FOR LOW-COST AIR
QUALITY SENSORS

CRAC PhD student Rdsin Byrne demonstrated in her article
“Highly local sources and large spatial variations in PM2.5 across
a city: evidence from a city-wide sensor network in Cork, Ireland”,
which was published in RSC journal Environmental Science:
Atmospheres, that low-cost sensors that measure ambient
particulate matter, although they are less accurate than reference
monitors, can provide useful and actionable information
regarding sources of air pollution due to their ability to capture
data with high spatial resolution and high temporal resolution.

The study showed that these features allow for a measurement-
based approach to estimate contributions from local pollution
sources as separate from regional or transported air pollution
without performing chemical analysis of the ambient aerosol.
This methodology has the potential to both lower the cost and
increase the monitoring coverage for agencies tasked with
managing air quality on a local level.

Rdsin Byrne presenting her work at the International Aerosol Conference
in Athens, 2022.

€ Back

NEW OPEN ACCESS BOOK ON
ATMOSPHERIC SIMULATION CHAMBERS

Prof John Wenger is co-editor of a book titled “A Practical
Guide to Atmospheric Simulation Chambers” published by
Springer in 2023. State-of-the-art simulation chambers, like
the one operated by CRAC in UCC, provide unprecedented
opportunities for atmospheric scientists to perform
experiments that address the most important questions in
air quality and climate research. The book covers technical
details about chamber preparation and practical guidelines

Jean-Francois Doussin - Hendrik Fuchs -
Astrid Kiendler-Scharr - Paul Seakins -
John Wenger Editors

A Practical Guide
to Atmospheric
Simulation Chambers

OPEN ACCESS &) Springer

Annual Report 2023

on their usage, while also delivering relevant historical and
contextual information. It is a key publication for knowledge
transfer within the simulation chamber research community and
also provides the global atmospheric science community with a
unique resource that outlines best practice for the operation of
simulation chambers. Thie open access title has proven to be
very popular, with over 14,000 downloads since its launch in April
2023.

i -Frargon Dowssin - Kendiik Fade
Astnd Kiendber-Scharr - Paul Seakine.

Simulation Chamjg
IohaWenger Editory

ity
A Practical Guide

to Atmospheric

Simulation Chambers

Edition Ne

opoa I 330

0113 s

Left: Book title. Right: Prof John Wenger (CRAC) with fellow co-editor, Prof Jean-Francois Doussin (Head of the Oceanic and Atmospheric division,

CNRS-INSU, France) at the book launch event.
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INTERNATIONAL RESEARCHERS VISIT
THE IRISH ATMOSPHERIC SIMULATION
CHAMBER

CRAC had the pleasure of hosting researchers from the
University of Wuppertal, Germany, at the Irish Atmospheric
Simulation Chamber (IASC) facility for a 5-day intensive
training course designed and delivered by Prof Andy Ruth, Dr
Mixtli Campos-Pineda and Dr Satheesh Chandran. The visitors
received personalized tuition and hands-on experience of
cavity-based spectroscopy techniques used for measuring
atmospheric gases and radicals. This novel training activity
was supported by the transnational access programme
within the ATMO ACCESS project, whose aim is to provide
sustainable access to atmospheric research facilities across
Europe. CRAC will be hosting more international visitors at
IASC in 2024.

Dr Niklas lllmann (University of Wuppertal), Dr Satheesh Chandran
(CRAC), Dr lulia Patroescu-Klotz (University of Wuppertal) and

Dr Mixtli Campos-Pineda (CRAC) at the IASC Facility, during the
research training visit in May 2023.

MAKING AN IMPACT AT THE EGU
GENERAL ASSEMBLY

CRAC was very well represented at the European Geophysical
Union General Assembly in Vienna, April 2023. There were two
podium presentations and two posters from our PhD researchers,
while Dr Dean Venables was co-convener of a special session
titled “Advanced Spectroscopic Measurement Techniques for
Atmospheric Science”. It was a wonderful conference and the
Apple Strudel was fantastic!

JUNOX23 NO/NO, INTERCOMPARISON
CAMPAIGN

In June 2023 Dr Mixtli Campos-Pineda and Prof Andy Ruth of
CRAC participated in an international intercomparison campaign
for the routine measurement of ambient nitrogen dioxide
(NO,) and nitric oxide (NO). The goal of the campaign was to
improve the quality of NOx measurements through standardized
calibration procedures and experiments to investigate the effects
of interfering factors such as water vapor, ozone (O,), nitrous acid
(HONO), and glyoxal (C,H,0,). The intercomparison campaign
was conducted at the SAPHIR atmospheric simulation chamber
and JULIAC tower at the Institute for Energy and Climate
Research (IEK-8 Troposphere) of Forschungszentrum Jilich in
Germany. The interlaboratory test campaign is part of the quality
assurance/control measures for national facilities within the
European ACTRIS infrastructure. In total there were researchers
from 15 European partner institutions with over 36 instruments.
The UCC researchers shipped their home-built cavity-enhanced
absorption instrument to Jilich and successfully applied it in a
comprehensive number of experiments including, comparison
with gas standards and commercial calibration setups, test for
humidity, formaldehyde, HONO and ozone interferences, as well
as ambient measurements from the JULIAC-tower.

The UCC instrument is now utilized as a calibration standard for
NO2 in the Irish Atmospheric Simulation Chamber (IASC) as part
of CRAC’s activities within an SFI Frontier Award (21/FFP-A/8973).

Welcome to the
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CRAC Researchers at the EGU General Assembly in Vienna, April 2023:
Dr Dean Venables, Dr Hayley Furnell, Rosin Byrne, Emma Galloway,
Eibhlin Halpin, Prof John Wenger.

Fig. 1. SAPHIR chamber and JULIAC tower at Foschungszentrum
Jiilich in Germany (Foschungszentrum Jlilich)

Fig. 2. Some of the participants of the JuUNOx23 campaign
(Forschungszentrum Jiilich GmbH, Max Gerrit Adam).



3.3 CENTRE FOR LAW AND THE ENVIRONMENT

The Centre for Law and the Environment is a centre of excellence for research, teaching and policy work relating to environmental law, policy, regulation and
governance. Based in the School of Law, the Centre supports and promotes a wide range of research activity in Environmental, Marine, Climate, Energy and Natural
Resources Law. Although the Centre is rooted firmly in the discipline of Law, it is engaged in significant interdisciplinary research collaborations and extensive

advocacy and outreach activity. The Centre is led by its Co-Directors Professor Owen Mcintyre and Professor Aine Ryall.

During 2023, the Centre was delighted to welcome our new colleague Professor Femi Amao who was appointed Professor of Company

Law and Sustainability, a key post in UCC Futures — Sustainability.

POSTGRADUATE RESEARCH SYMPOSIUM IN ENVIRONMENTAL LAW 2023

In conjunction with the annual Law and the Environment
Conference, the 13th annual Postgraduate Research Symposium
in Environmental Law was held at the School of Law UCC on 19
April 2023. Following an open call for applications, the 2023

T

symposium provided animportant opportunity for 15 postgraduate
research students from Ireland, the United Kingdom, Belgium,
France and Germany to present to their peers on aspects of their
doctoral research.

Participants at the Postgraduate Research Symposium in Environmental Law 2023.

LAW AND THE ENVIRONMENT
CONFERENCE 2023

The 19th annual Law and the Environment Conference was
held at UCC on 20 April 2023. Convened by Professor
Owen Mclintyre, the conference addressed the theme
Environmental Law as Administrative Governance. The
conference attracted a very high level of interest, with over
200 attendees drawn from across legal practice, academia,
government, civil society and industry enjoying 44 expert
presentations arranged across 12 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. A selection of the papers presented at the
2023 conference and the associated postgraduate research
symposium was submitted for publication across three special
issues of the journal Environmental Liability: Law, Policy and
Practice which were published in early 2024.

Prof Owen Mcintyre, UCC (Conference Convenor); Prof Catherine Malecki, Université Rennes
2; Prof Mark Poustie, Dean, School of Law UCC; Prof Patrick Parenteau, Vermont Law and
Graduate School. Photo credit: Pat Rice



RESEARCH HIGHLIGHTS 2023

The Centre delivers a wide range of high-impact, frontier
research activity. In 2023, Centre Pls continued to publish
their work in important edited collections with leading
international publishers and in prestigious national and
international peer reviewed journals. Professor Owen
Mclntyre’s new book, Advanced Introduction to International
Water Law, was published by Edward Elgar in December
2023.

Professor Aoife Daly was awarded a prestigious European
Research Council Consolidator Grant to the value of almost
€2 million. Professor Daly’s Youth Climate Justice project
analyses the growing trend of child and youth climate
activism, particularly how children and young people
are claiming and asserting their own rights under the UN
Convention on the Rights of the Child.

Professor Mclntyre was the recipient of an Irish Research
Council New Foundations Award for his project Doubling
Global Hydropower Capacity by 2050 — What about the
Transboundary Dimension? Niamh Guiry was awarded an
Environmental Protection Agency — Irish Research Council
Government of Ireland Postgraduate Scholarship (2023-
2026) for her doctoral research on Mapping the Legal
Influences of and Implications for International Law of the
2030 Sustainable Development Goals.

In June 2023, Dr Sarah Enright was awarded the PhD for
her thesis Regional cooperation for the establishment and
management of transboundary Marine Protected Areas: a
reflection on normative shifts in international environmental
law supervised by Professor Owen Mclntyre and Dr Anne
Marie O’Hagan (MaREl).

INTERNATIONAL

WATER LAW

Owen Mcfnt}rg-r_\

[EE]

Elgar

Cover of Advanced Introduction to International Water Law.

MARINE INSTITUTE FUNDING FOR OCEAN
LAW AND GOVERNANCE

In 2023, MaREI and the School of Law UCC, together with the
School of Natural and Built Environment and School of Law in
Queen’s University Belfast, were successful in securing €1.5
million in funding from the Marine Institute to undertake the Co-
existence and Co-location in shared island Marine governance
(CoCoMar) project. This five-year project focuses on the evolving
marine governance frameworks that apply around the island
of Ireland, concentrating specifically on transnational working
as a key mechanism to achieve international, regional (EU and
OSPAR) and national law and policy commitments in an EU
Member State (Ireland) and non-EU jurisdiction, Northern Ireland,
part of the United Kingdom. Marine spaces do not respect legal
or administrative boundaries and natural ecosystems must be
managed coherently to achieve international commitments
relating to sustainable development, climate change and
biodiversity loss. Through a comprehensive programme of
targeted, collaborative desk-based research, supplemented
by focused transnational fora, CoCoMar will build capacity on
the island to progress more integrated marine governance by
providing new knowledge, evidence and advice for policymakers
to implement actions that are urgently required. The project
funding will facilitate the recruitment of three new PhD candidates,
two in QUB and one in UCC to be supervised by Professor Owen
Mclintyre and Dr Anne Marie O’Hagan (MaREI).



DISASTER RESEARCH
CLUSTER

As part of the broader UNIC project — The
European University of Cities in Post-Industrial
Transition — Dr Dug Cubie and Dr Marie
Aronsson-Storrier (School of Law) and Dr
Lydia Cumiskey (MaREIl) commenced a small-
scale pilot project to promote networks and
connections between urban stakeholders in
Cork, Ireland and Malmo, Sweden entitled
Promoting Resilient Cities through Community
Participation and Communication of Climate
and Disaster Risks (PROCOMMS). The first
workshop with participants from the two local
authorities, academics and civil society actors
took place in Cork on 26 October 2023, with
a follow-on workshop in Malmo in January
2024. Key outputs from the project are a
proposed good practice guide for climate and
risk communication and exploration of further
funding opportunities.

ENVIRONMENTAL LAW ENFORCEMENT:
EMERGING CHALLENGES 2023

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) at Dublin Castle on 16 November 2023. Following a competitive selection
process, PhD candidate Niamh Guiry was selected to present her research on ‘The Persistent Enforcement Challenges of Wildlife Crime in Ireland

for Eu

L-R: Margaret Gray SC, KC; Sinéad Mercier, UCD; Laura Burke, Director General EPA; Mr Justice Donal O’Donnell, Chief Justice of Ireland; Niamh Guiry, UCC; Dr Tom
Ryan, Director of the Office of Environmental Enforcement, EPA. Photo credit: Susan Kennedy



COLLABORATION AND PEER
ESTEEM ACTIVITY

Centre Pls are called on regularly to provide expert input to
law and policy developments at the highest level. In October
2023, Professor Owen Mclntyre delivered an invited keynote
presentation at Cairo Water Week 2030, on the theme of
Procedural Frameworks for Cooperative Transboundary
Water Management: The Role of International Water Law. In
her capacity as Chair of the UN ECE Aarhus Convention
Compliance Committee, Professor Aine Ryall was invited to
participate in a number of high-level events as part of Human
Rights 75, including the Regional Dialogue for Europe and
Central Asia on the right to a clean, healthy and sustainable
environment, Brussels, 20 October 2023 and the Roundtable
on the Future of Human Rights, the Environment and Climate,
United Nations, Geneva, 12 December 2023. Professor
Owen Mclintyre co-convened an international workshop on
International Law and Transboundary Hydropower Projects at
the University of Bologna, 9-10 March 2023.

During 2023 the Centre was delighted to host visiting scholars
Dr Ivan Salvadori, University of Verona; Prof Catherine Malecki,
Université Rennes 2; Prof Patrick Parenteau, Vermont Law and
Graduate School; and Prof Madeline Kass, Seattle University
School of Law.

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 the LLM Environmental and Natural
Resources Law and the LLM Marine and Maritime Law, as well
as specialist undergraduate modules in environmental law.

Postgraduate modules include Environmental Law in Practice
and the Environmental Law Clinic 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.




3.4 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).

LIVING WITH ENERGY POVERTY

December 2023 saw the publication of a timely
book Living with Energy Poverty: Perspectives
from the Global North and South edited by Dr
Paola Velasco Herrejon, Dr Breffni Lennon, and
Dr Niall Dunphy. This edited volume grew out of
the EU-funded by EnergyMeasures project and
co-ordinated by CPPU.

The book, part of Routledge’s Explorations in
Energy Studies series, brings together scholars
from the Global South and the Global North
and examines the diverse range of issues
linked to energy poverty across different
scales. Of particular note is the link between
energy poverty and sustainability, particularly
Sustainable Development Goal 7 — Ensure
access to affordable, reliable, sustainable
and modern energy for all. This book will be
of interest to policymakers, practitioners, and
scholars seeking a diverse range of fresh
insights into the everyday reality of energy
poverty and for those who wish to gain a better
understand the challenges a people-centred,
just energy transition can present.

LIVING WITH
ENERGY POVERTY

Edited by Paola Velasco-Herrején,
Breffni Lennon, and Niall P. Dunphy
from Routledge

ROUTLEDGE EXPLORATIONS IN ENERGY STUDIES

NEW PROJECT ON REIMAGINING CITY LIFE

UCC researchers have been awarded
funding for a project on reimagining city life
to embrace the challenges of climate action
and promote stable, just, and healthy urban
environments. JustCities Hub a project
led by Dr Niall Dunphy, with co-principal
investigators Dr Alexandra Revez, Prof. Brian
O Gallachéir and Dr Gerard Mullally, was
successful in the Environmental Protection
Agency Research Call 2023. JustCities
Hub encapsulates a combined concern for
embracing the challenges of climate action
and promoting stable, just, and healthy urban
environments. It adopts a nested research
design with emphasis on the connection
between scientific knowledge and practice.

On the one hand it seeks to capture and
explore timely knowledge on enabling
climate justice change in the city and on
the other it seeks to engage in problem-
solving and evaluating solutions for climate
change from a transdisciplinary and multi-
stakeholder perspective. The project
also explores and evaluates mechanisms

for mobilising the development of micro-
interventions, in a manner that supports,
encourages, and empowers the potential and
the diverse spaces of civic engagement within
the city. Furthermore, it provides a strategic plan
to bolster climate justice in the city through co-
creation and foresight activities.




SUCCESSFUL COMPLETION OF REALISE PROJECT

The Horizon 2020 funded project ‘REALISE:
Demonstrating a Refinery-Adapted Cluster-
Integrated Strategy to Enable Full-Chain CCUS
Implementation’ successfully concluded in
October 2023. The project focused on carbon
capture and storage of industrial emissions,
specifically those from refineries. The CPPU
team led by Dr Niall Dunphy led a package of
work considering the societal, socio-political
and commercial context for CCS deployment,
including developing an approach to education
and public engagement. In a report on societal
readiness, the CPPU research proposed policy
recommendations and regulatory changes
to address some of the barriers to CCS

implementation such as public scepticism,
technical expertise shortage, policy lacunae,
as well as uncertainties around cost and
demand. Their recommendations to national
governments include: providing public
information campaigns on the potential
of CCUS technologies to mitigate climate
change; developing detailed decarbonisation
roadmaps that explain the role of CCS in
phasing out of fossil fuels; partnering with
other countries to create and share CCS-
related infrastructure; and, undertaking a
regulatory audit to identify and characterise
shortcomings in legal and regulatory

frameworks necessary for CCS.

APPRECIATING SSH PERSPECTIVES ON CLIMATE CHANGE

MITIGATION AND ADAPTION

UCC researchers continue to play leading
roles in the COST action SHIFT: social sciences
and humanities for transformation and climate
resilience, with Dr Alex Revez (MaREI & CPPU),
Dr Niall Dunphy (CPPU), and Dr Evan Boyle
(MaREIl) serving as the Action Vice Chair,
Science Communication Coordinator and WG
leader respectively. A highlight of the year
for SHIFT was the conference “Reflections
on Transformation: Shaping the future,
transcending disciplinary silos and exploring
lived knowledge systems”, held in Graz, Austria
on 18-20 September 2023. This well-attended
conference brought together a multitude
of disciplines to develop different concepts,
central to the need to transform society in the
face of climate change, and the challenges
this raises. The conference explored different
facets and versions of transformations (change,
reform, revolution, transition etc, both in history
and theory). It had an inclusive ethos engaging
with a plurality of knowledge systems and
approaches to transformation and in so doing
seeking to transcend disciplinary silos.

18h—19t%
September

Shaping the Future, Transcending Disciplinary Silos
and Exploring ‘Lived’ Knowledge Systems

Climate Change Graz

Fiald of Escelleace.
Univariity o1 Graz

RESEARCHERS REIMAGINE CITIZENS’
ROLE WITHIN THE ENERGY SYSTEM

Within the context of the ongoing ENCLUDE
H2020 project, CPPU’s Dr Niall Dunphy, Dr
Alexandra Revez and Dr Breffni Lennon have
produced a typology of energy citizenship.
This typology groups expressions of energy
citizenshipinto four key categories based around
access to energy, consumption, production, and
politics and governance. Fifteen expressions
of energy citizenship were described, three
under the ‘access to energy’ category, and
four in each of the others. Significantly, these
expressions include those who are at the

margins of society (and the energy system), a
group usually ignored in such discussions. This
typology (available from https://bit.ly/30IKFmB),
the appreciation of an inclusive multifaceted
energy citizenship that underpin its, and the
understanding of the different manifestations
of citizenship around energy described in it
contribute to both understanding and mobilising
the decarbonisation potential of citizens.

ENCLUDE
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A BRIEF LOOK BACK AT WHAT THE UNEP
GEMS/WATER CAPACITY DEVELOPMENT
CENTRE (CDC) HAS ACHIEVED SO FAR.

With the closing of Phase 2 of the UNEP GEMS/Water CDC at
UCC in December 2023, this is an opportunity to give everyone
a brief snapshot of the impact that the capacity development
activities of the UNEP GEMS/Water programme has had on water
quality monitoring globally.

Having the Capacity Development Centre at UCC since 2015
has marked a shift towards to broader capacity development
through training and education. Housed between the School
of Biological, Earth and Environmental Sciences, and the ERI,
the CDC built a robust set of online postgraduate programmes,
including a Postgraduate diploma and MSc programme,
accredited continuous professional development courses open
to current water sector professionals and a corresponding range
of free-to-all, courses on UNEP’s eLearning platform since 2015.
And it has offered periodic short workshops, both remote and in
situ. Further, the CDC’s reach is truly global: it has now worked
with individuals and agencies from 111 countries around the world
over the course of its institutional life.
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Map above: Home countries of individuals with whom the UNEP GEMS/Water CDC has interacted since 2015.

40 Next D



Environmental Research Institute Annual Report 2023

THE NUMBERS TELL THIS PART OF THIS TALE OF SUCCESS CONTINUOUS PROFESSIONAL DEVELOPMENT:

The students who have taken part come
POSTGRADUATE EDUCATION: @ from 32 COUNTRIES

o 51 [_: ; (D) (=) (B
ﬁ% i n%sg'rgs 13 5

for the 12-week Continuous IRELAND SIERRA LEONE CHILE
POSTGRADUATE STUDENTS POSTGRADUATE MSC STUDENTS professional development courses
Alumni So Far Completing The 3-Year Diplomas Issued On Track To /\ /\ /\
Msc Programme Finish In 2024 C@\ 1S i
These students of advanced study have come from 24 COUNTRIES 3 3 3
3 8 AUSTRIA ZAMBIA FLJI

A
‘ QO | CERTIFICATES /-\ /\
.‘ @ @ Freshwater Monitoring Programme @‘
A

Design (EV6012)
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OTHER NATIONS

‘ ' ‘ ' ment has been
' on UNEP’s

espite having

3 3 3 CERTIFICATES nce 2022, over

Data Handling, Assessment and Presentation d a total of over
NIGERIA SIERRA LEONE IRELAND for Freshwater Quality Monitoring (EV6014) 712

These students are overwhelmingly from DEVELOPING COUNTRIES:
WORKSHOPS:

are from countries classified by the UN Conference on
(o) Trade and Development as ‘developing’. This clearly
92 /o indicates the CDC'’s critical function in providing advanced
fcra'lnmg for individuals from countries where such training WORKSHOPS
is in short supply.

since 2016, meeting in Kenya twice, and once each Brazil,
9 Thailand, Senegal, Jordan and Fiji, and with one workshop
cDC held remotely. These workshops, providing bespoke
guidance to targeted cohorts, have featured
155 participants.




INNOVATION WORKSHOP IN PETTEN, NETHERLANDS

The United Nations Institute for Training and
Research (UNITAR) Division for Prosperity,
in collaboration with UNEP and the World
Meteorological Organization (WMO), co-
organized the Innovation Workshop in Water
Quality Monitoring and Assessment, held
in Petten, the Netherlands, from the 27th
to the 29th of September. 65 participants
attended the event, which was conducted in
a hackathon-style format and aimed to pull
collective intelligence to innovate on water
quality monitoring and assessment challenges.

CDC Director Dr Tim Sullivan attended and
provided extensive input into the innovation
workshop. There has been sustained follow-
up in the months following the workshop, and
some five peer-reviewed articles have been
prepared/submitted to the Frontiers in Water
Journal — one article by workshop organizers
and four articles (one per challenge) by
workshop participants — to capture the results,
recommendations and lessons learned from
the workshop and to effectively convey them to
diverse experts and stakeholders.

The workshop focused on four key challenges: Data to Action:

- Transforming data into actionable insights for water stewardship

. Empowering citizen scientists to improve water quality from monitoring to action

. Melding Aquawatch and Global Indigenous Knowledge

. Routine Monitoring of Antimicrobial Resistance in Water

Participants at the Innovation workshop held at the JRC site in Petten, The Netherlands in September 2023

PARTICIPATION IN THE WWQA ANNUAL MEETING

HELD NAIROBI, KENYA.

CDC Director Dr Tim Sullivan and GEMS/
Water Ambassador Dr Deborah Chapman
also travelled to Nairobi to attend the WWQA
annual meeting in September 2023. The
core aims of this meeting were to promote
dialogue, engagement, and exchange
among a multidisciplinary audience ranging
from scientists to local communities and
youth organizations. There was a particular
focus on highlighting how water quality
data can be gathered and used to promote
practical local action and how, as a result,
all members of society can maintain a
permanent dialogue with decision-making
at a supra-national level to advance water
quality issues.

Attendees included scientists, water specialists,
researchers, and UN officials. A broad spectrum
of stakeholders was also well-represented via
Local Water Forums, including local officials,
youth advocates, business figures, researchers,
and interested citizens. These diverse
participants united to address water quality
concerns and present current work under the
various WWQA workstreams, with a special
emphasis on how to generate data and connect
it to action by engaging local organizations.

An opportunity was also taken to host an
important combined meeting of the Strategic
and Technical Advisory Councils (SAC & TAC)
of the WWQA in Nairobi. The purpose of this
meeting was to gather consensus and input on
the strategic direction and key future objectives
of the WWQA.

Delegates attending the WWQA Annual meeting in Nairobi, Kenya, in September 2023



3.6 AQUACULTURE AND FISHERIES
DEVELOPMENT CENTRE (AFDC)

The AFDC is a centre of excellence for aquaculture and fisheries research focusing on fisheries and fish
population genetics, health of aquaculture species, and marine mammal research based in the School
of BEES and affiliated to the ERI. The Centre is led by its Director, Prof Sarah Culloty.

HOW THE ENVIRONMENT SHAPES THE GENETIC DIVERSITY

OF SHELLFISH

Fine-scale knowledge of genetic structure is
crucial for conserving genetic resources, even
in marine species where visible barriers to
gene flow may not be apparent. The common
cockle (Cerastoderma edule) is an economically
and ecologically important bivalve found in the
Northeast Atlantic Ocean. Previous studies have
shown significant genetic structure across the
Northeast Atlantic and within small geographic
areas, emphasizing the need for further
investigation at fine scales.

A recent Nature Heredity paper authored by
Prof Sarah Culloty, Dr Sharon Lynch and Dr
Kate Mahony of the Shellfish Health Group
with European partners that were involved in
the COCKLES Project (Atlantic Area Interreg)
studied two distinct areas, and revealed that
environment factors like sea temperature and
salinity affect genetic divisions.

In this study, two contrasting geographic
regions were analyzed: the fragmented
SW British Isles and the putatively
homogeneous Galicia in NW Spain. Using
genetic data researchers examined genetic
diversity and differentiation.  Results
largely confirmed previous findings but
also revealed new insights. While Galicia
exhibited a homogeneous genetic structure,
the SW British Isles region showed four
distinct genetic regions correlated with
oceanographic features and environmental
factors like sea surface salinity and
temperature. These findings shed light on
the factors influencing genetic structure in
cockle populations and can inform specific
managementpoliciestailoredtoeachregion’s
socio-economic characteristics. Overall, this
study contributes to the understanding of
genetic diversity and differentiation in cockle
populations, providing valuable data for
sustainable management actions across the
species’ distribution range in the Northeast
Atlantic.

OUTREACH IN ACTION: PROMOTING SUSTAINABILITY THROUGH

SHELLFISH RESEARCH

In addition to presenting research from the
Shellfish Health Group to President Michael
D. Higgins upon his visit to the campus in
September, Dr Sharon Lynch was also invited
to attend the President of Ireland Michael D.
Higgins’s Garden Party Cherishing Ireland’s

Biodiversity and Sustainability at Aras an
Uachtardin in June 2023 (pictured below).

A short film about Dr Sharon Lynch and the
Shellfish Health Group’s long collaboration with
Rossmore Oysters in Cork Harbour to support
sustainable oyster culture and fisheries was
produced by Swimming Heads Production in
August 2023.
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THE WILD SIDE OF SALMON: HOW ESCAPED FISH BECOME
FERAL EXPLORERS

Imagine a daring escape from the confines of
a fish farm—a breakout worthy of a Hollywood
movie. But for Atlantic salmon, this isn’t just
fiction—it’s feralization, a wild adventure that
begins when they slip away from human
captivity into the vastness of the ocean. Atlantic
salmon raised in fish farms or hatcheries are
like city dwellers suddenly thrust into the
untamed wilderness. They must adapt quickly
to survive, learning to navigate treacherous
currents, evade hungry predators, and hunt
for their meals in the open ocean. As these
escapees venture into the wild, something
remarkable happens. They undergo a genetic
makeover, evolving traits that help them thrive
in their newfound freedom. From changing their
migration patterns to honing their hunting skills,
feralized salmon become true survivors.

But it’s not just survival of the fittest—it’s also
about fitting into their new environment. Feral
salmon interact with native species, reshaping
ecosystems and forging new connections in
the natural world. While feralization can bring
diversity to salmon populations, it also raises
concerns.

€ Back

These rogue fish may outcompete native
species, spread diseases, or even interbreed
with their wild cousins. Conservationists face
the challenge of balancing the benefits and
risks of feralization to protect our precious
aquatic ecosystems.

Understanding the evolutionary ecology of
feralization in Atlantic salmon is important for
informing conservation and management efforts
aimed at maintaining healthy and sustainable
salmon populations in natural environments. To
this end, Dr Tom Reed (AFDC, School of BEES,
ERI) and a wider team of salmonid biologists
and geneticists across the island of Ireland have
launched an exciting new research project which
aims to tackle a series of fundamental questions
concerning the genomic and epigenetic basis of
“reverse domestication” processes. The topic
is also highly relevant to applied conservation
issues pertaining to aquaculture escapes and
fisheries management. The project will involve
collaborations with colleagues from the Marine
Institute of Ireland and Queens University
Belfast, and groups from across Europe and
the US.
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Leading figures from international development, business, academia, Speakers and contributors on the day included:

and the media gathered for a major new climate conference at UCC

in November 2023, which commenced on the eve of the COP28 * Mary Robinson, Chair of The Elders and former President of
global climate negotiations, convened by Dr Marguerite Nyhan of the g?g:a?sd and United Nations High Commissioner for Human
Sustainable Futures Project.
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. Dr Julie Newman, Director of Sustainability, Massachusetts

Former President of Ireland and United Nations High Commissioner Institute of Technology
for Human Rights Mary Robinson was the keynote guest at the first
Sustainable Futures Forum, held in UCC’s Glucksman Gallery. . Roberto Estevez, Energy Analyst, World Bank

RTE presenter Miriam O’Callaghan was the MC for the event which 'IK'eVinF'O’Su”i'v?(n,EEnViroln'mheEt and Science IEditOF,,El)fiShh Times;
examined some of the key challenges facing Ireland as it seeks to om Fitzpatrick, ditor, Iris xaminer, Caroline O’Doherty,

= o ) . ) Environment Correspondent, Irish Independent
meet ambitious targets set out in its Climate Action Plan. Sustainable

urban and rural development, the role of technology and innovation Dr Kevin Marshall, Head of Education & Skills, Microsoft; Robert

within industry, ensuring climate justice, and the role of the media on O’Mahony, Head of Sustainability, Global Operations, Logitech Sustainable Futures is a national sustainability education initiative
climate change were amongst the topics that were examined during led by UCC. Its educational programmes provide current and future
the forum. . Danny McCoy, CEO, IBEC leaders with the knowledge and skills they need to lead the transition
to a sustainable and net zero future. Sustainable Futures partners

. Dr Vivienne Patterson, Head of Skills, Engagement and include Maynooth University, Atlantic Technological University, and

Statistics, Higher Education Authority enterprises including Microsoft Ireland and Logitech.
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NEW IDEAS FOR PUBLIC
ENGAGEMENT

The Creative Climate Action Spark fund will
fund 24 projects piloting new ideas for public
engagement at a local, community level, or
communities of practice including BluePrint,
a MaREIl project coordinated by Dr Lydia
Cumiskey and Dr Denise McCullagh which
will capture lived experiences and narratives
in a flood-affected community in Derry.
BluePrint facilitates an intergenerational art-
infused co-creation process, capturing lived
experiences and narratives in the community
in Derry, resulting in co-created engagement
materials for wider dissemination/outreach,
supporting local climate resilience. All-island
two-way learning and exchange between
Derry and Mayo, co-produces a ‘creative
co-creation’ toolkit (documenting processes
and methods with examples, resources and
templates accessible digitally) targeting local
governments working with flood-affected
communities. BluePrint’s interdisciplinary
and collaborative project team blends
science, arts and governance involving UCC,
The Playhouse, Derry City and Strabane
District Council, and Mayo County Council,
supported by collaborators the Climate
Action Regional Office Atlantic Seaboard
North and Northern Ireland Environment
Link/ Climate Northern Ireland, contributing
expertise, capacity and networks for wider
impact.

ANALYSING THE IMPACT
OF THE CREATIVE CLIMATE
ACTION INITIATIVES

This Creative C-Change report presents key
insights and learnings from MaREI, ERI and
the Future Sustainability Research Group’s
engagement with five Creative Ireland-
funded Creative Climate Action projects.
The five selected projects were Crumlin
Taking Action Together, Field Exchange,
Kinship, Linte na Farraige and Repair Acts.
The overarching aim of the research was
to capture the impact of these arts, cultural
and creative projects and their events on
climate change awareness, engagement and
action in Ireland. In this research, authors
Dr Marguerite Nyhan, Dr Joanne Mac
Mahon and Dr Alexandra Revez found that
the Creative Climate Action events had a
significant impact on audience members and
participants in terms of increased awareness,
positive engagement and motivation to act in
relation to climate change. It was observed
that the Creative Climate Action experiences
provided new ways of engaging and new
spaces for connecting and communicating
in relation to the environment and climate
change. Over 90% of audiences and
participants agreed or strongly agreed that
the arts/ creative community has a role to
play in addressing climate change and that
artistic/ creative events can inspire people to
take positive environmental action.

EMPOWERING YOUTH FOR
BIODIVERSITY: THE TRYBE
INITIATIVE

TRYBE was an innovative initiative aimed
at educating and empowering children and
young people aged 8-16 about biodiversity
and addressing the critical challenges of
biodiversity loss. Through co-design and co-
creation processes led by the MaREIl Centre’s
Public Engagement Manager Aoife Deane with
support from Catriona Reid and colleagues from
DCU and a children’s rights and participation
specialist, educational resources were
developed based on the recommendations of
the Children and Young People’s Assembly on
Biodiversity Loss.

These resources included the Biodiversity
Activity Book and the Bitesize Biodiversity
resource pack, which were designed in
collaboration with children, educators, and
researchers. The project also involved piloting
these resources, gathering feedback, and
making improvements. TRYBE’s dissemination
efforts included launching the resources during
Science Week and World Education Day, as well
as utilizing social media and direct mailshots
to reach schools nationwide. The project
received positive feedback from schools,
teachers’ organizations, and key stakeholders,
demonstrating its impact in promoting
awareness and engagement in biodiversity
topics among children and young people.
Ongoing research aims to evaluate the co-
creation process and its impact on empowering
youth to address biodiversity issues. Through
TRYBE, young people are being equipped with

Teaching Resources
for Youth’informed

Biodiversity Education
\ (TRYBE)

the knowledge and tools to become stewards of
abiodiversity and champions for sustainability in
their communities.

Five children who participated in the TRYBE
project spoke at the Joint Oireachtas Committee
on Environment and Climate Action on Nov
21st, 2023. At the Committee the young people
highlighted the outputs of the TRYBE project,
giving specific attention to the Biodiversity
Activity Book (copies of the book were given to
Committee members) and the online secondary
school resources. Minister Malcolm Noonan also
met with the children prior to the Committee
meeting and talked about the importance and
impact of their work.
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GARDEN RHYTHMS: DANCE AND PLANT SCIENCE COLLABORATIONS AT GLENKEEN

Early in 2023, the ERI partnered with UCC Creative, Dance Cork
Firkin Crane, and the Crespo Foundation (Frankfurt am Main,
Germany) to develop two pilot residencies for Irish or Irish-based
dance artists in collaboration with plant scientists from the ERI,
which would take the form of a response to Glenkeen Garden in
West Cork.

The dance artists and plant scientists initiated their collaborations
with a workshop in the UCC theatre lab for a taste of the
‘Creative R&D’ that the partnerships would involve. After that
initial workshop stage, selected dance artists Grdinne O’Carroll
and Isabella Oberléander paired up with ERI/School of BEES
Plant Scientists Dr Rossana Henriques and Dr Eoin Lettice for a
week-long intensive collaboration in the beautiful surroundings
of Glenkeen Garden. Inspired by the setting and each other’s
work, the pairs created performance pieces which were staged
in September at the Dance Cork Firkin Crane Theatre.

Photo credit: Marcin Lewandowski.

IRELANDS FOSSIL HERITAGE

Ireland’s Fossil Heritage is a science engagement project
funded by SFl and the European Research Council (ERC) and led
by Professor Maria McNamara of the School of BEES and the
ERI. The project 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 exhibit, science
and art collaborations and lots of interactive web content for
all ages and backgrounds. In 2023, the project team hosted
the 2nd National Fossil Art Contest for children with a grand
prize of a fossil-hunting trip with real UCC palaeontologists. The
winning entries were exhibited in the UCC Glucksman Gallery.
The theme of the competition was “Irish fossils ALIVE” and the
winner of each age category also received a guided tour of the
fossil labs in UCC and a behind-the-scenes look at UCC’s fossil
collections.

A VELVET OR VIOLENT CLIMATE REVOLUTION: WHICH WILL WE CHOOSE?

The climate emergency has left us facing fundamental questions
of every facet of modern society. Central amongst these is the
issue of equity — both between and within nations. In a special
guest seminar hosted by the ERI in Summer 2023, Professor
Kevin Anderson unpicked the policy gulf that exists between
the temperature and equity commitments enshrined in the Paris
Agreement and the emission trajectory of so called “developed”
nations.

Professor Anderson is professor of Energy and Climate Change
at the University of Manchester and visiting professor at the
Universities of Uppsala (Sweden) and Bergen (Norway). Formerly
he held the position of Zennstrom professor (in Uppsala) and was
director of the Tyndall Centre for Climate Change Research (UK).

Professor Anderson took this opportunity to look beyond techno-
optimistic solutions, concluding there are now no non-radical
futures. The choice is between immediate and profound social

and technical change or waiting a little longer for chaotic and
violent social change and in 2023 the window for this choice is
rapidly closing.

This event was hosted by the ERI, An Taisce, Cork City Council,
Cork Environmental Forum, Cork Nature Network, Green Spaces
for Health, SHEP Earth Aware and Cork Healthy Cities as part of
An Taisce’s 75th Anniversary Programme.
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Nature will not be fooled” by empty rhetoric,
subterfuge and unsubstantiated optimism —
and nor should we.

Professor Kevin Anderson




CELEBRATING THE LIFE OF ELLEN HUTCHINS

To commemorate the 208th anniversary of the death of Ellen
Hutchins, the Botanist of Bantry Bay, the ERI and the Ellen
Hutchins Festival hosted the launch of the recording of Seaweed
and Sealing Wax 2: letters from 1812 — an audio recording of a
performance piece depicting the correspondence between Ellen
and fellow botanist, Dawson Turner. Audience members heard
from Madeline Hutchins - Ellen’s relative, a researcher and co-
founder of the Ellen Hutchins Festival which runs annually in
August. Performer and writer, Karen Minihan, read extracts from
Ellen’s, with context and notes provided by Finola Finlay of the
Roaringwater Journal. There was also the opportunity to have
a private tour of the archives on display in the Ellen Hutchins
Archives Cabinet in the ERI Ellen Hutchins Reading Room.
Established in September 2022 when the former ERI Lee Road

Building was renamed the Ellen Hutchins Building, the room has
a collection of books on botany, biodiversity and caring for plants
and the planet. There is a display, a short film and information
on Ellen’s life and work with beautiful seaweed specimens and
a small exhibition on the correspondence from the early 1800s
including postage stamps and seals.

Additionally, as part of Cork’s Culture Night 2023, the ERI and
the Ellen Hutchins Festival hosted an Open House in the Ellen
Hutchins Building in honour of the pioneering botanist. This
interactive family event explored nature, science, art and history
through adventures with leaves, wax, paint and lenses with
UCC Plant Scientists, Aquatic biologist Frances Gallagher and
historical re-enactor, Carrie O’Flynn.

Dr James Richardson of the School of BEES and the ERI also
presented his research into the biology and genetic diversity
of the chocolate tree, Theobroma cacao, and its relatives. The
work showed how the relatives of cacao might be used to tackle
challenges to the chocolate industry that includes threats to the
trees from disease and climate change, and was complemented
by guest Rose Daly, from The Chocolate Shop in the English
Market, who displayed samples taken from plantations from
around the world.




CLIMATE ACTION IN A BOX

In 2023, the ERI partnered with Cork-based SME STEAM
Education to deliver a 5-lesson Climate Action Programme called
Climate in a Box to 4th, 5th and 6th classes in a number of Irish
schools including two Gaelscoileanna and a school as far away
as Cavan!

The Climate Action programme has been developed by STEAM
Education and consists of five 1-hour lessons exploring the causes
of climate change, solutions and opportunities for climate action.
The lessons are centred around fun, hands-on activities which
engage the kids in the topic and make the theory accessible.

Five researchers from the ERI research community volunteered
to deliver this programme for 1 hour each week for 5 weeks.
Dr Linda O’Higgins (ERI) carried out the programme in Rennies
National School, Nohoval, Co.Cork; Dr Gillian Collins (ERI/School
of Chemistry) provided the programme to Gaelscoil Ui Riorddin in
Ballincollig; Dr Eilis O’Reilly (ERI/School of Public Health) delivered
the programme to Gael scoil Ui Riada in Cork; Dr Aoife Daly (ERI/
School of Law) visited Glasheen Boy’s School, Cork City and
Dr Lydia Cumiskey (ERI/MaREI) travelled to Ballyconnell Mixed
National School in Co. Cavan. The volunteers received training
from STEAM Education prior to carrying out the programme and
the programme was offered to the school free of charge.

Solar Energy in Our Community

/e did an experiment
- ! e effect of
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Photos courtesy of our volunteers



THE ERI WELCOMES OUR THREE NEW
ECO-HUMANITIES AFFILIATES

The UCC Eco-Humanities Research Group aims to bring
the perspectives of the humanities to bear on the multiple
interlocking ecological and existential crises of our time. They
are a group of 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 their 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 crises. We also consider the place of critical ecological
awareness within humanities education at undergraduate
and postgraduate level, and within transdisciplinary research

In 2023, three of the Eco-Humanities Research Group
Co-convenors formally joined the ERI:

« Dr Jenny Butler of the Study of Religions Department in
CACSSS. Dr Butler conducts ethnological research in the
area of religion and culture and is interested in spiritual
connection to the land, nature, and wider environment.

« Dr Laurence Davis is a critical political theorist lecturing in
the Department of Government and Politics. His primary
research and teaching interests are in radical political
thought and imagination, with an emphasis on bringing the
perspectives of the Humanities to bear on the multiple and
interlocking global crises of our time.

« Dr Crystal Addey of the Department of Classics and School
of the Human Environment in CACSSS is also founder of the
UCC Eco-Humanities Research Group. Dr Addey is interested
in the ways that our worldviews, cosmologies, and patterns
of thinking can empower our ability to understand and deal
with contemporary environmental issues.
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DID YOU SPOT OUR ERI RESEARCHERS AT...?

Bloom Festival 2023

The Irish Tree Explorers Network led by Dr Eoin Lettice
and Dr Barbara Doyle Prestwich (ERI, School of BEES) in
collaboration with Dr Claire Connolly (School of English)
were exhibiting to over 100,000 visitors at the national
Bord Bia Bloom festival in May. Also exhibiting at the
event’s Sustainable Living Stage/Conservation Section
was Dr Tom Doyle’s (School of BEES, ERI) and artist
Shevaun Doherty’s jellyfish-inspired garden.

Pint of Science Festival 2023

Pint of Science brings scientists to local pubs and cafes
to discuss their latest research and findings with the
public. Kicking off the Festival in Cork in May, ERI’s Dr.
Fionn Rogan spoke about exploring sustainable energy
futures with computer modelling and storytelling, while
Dr. Boris Drosz discussed how to make drinking water
safe using machine learning.

World Water Day 2023

The theme of World Water Day 2023 is accelerating
change to solve the water and sanitation crisis and

to highlight this, student Luke Ring from the UCC
Brainwaves project (BEES/ERI) produced a short video
about the importance of clean water. The Brainwaves
project continues to work on innovative water
remediation systems using the duckweed plant.

The College of SEFS Science In Society Public
Lecture Series 2023

This lecture series looks at the role of science in
modern society, in the modern developed economy,
and the broad ethical issues raised by scientific and
technological advances. The 2023 series included
lectures from ERI academics Prof Jerry Murphy, Dr Tom
Doyle, Dr Michelle McKeown and Prof Gerard Killeen.

The College of SEFS Inaugural Professorial
Lecture Series 2023

Inaugural lectures are an occasion to welcome new
professors and learn of their work to date, research
and emerging goals. The UCC community, as well as
the local, national, and international community are
encouraged to attend these opportunities to engage
with our recently-appointed professors and their
scholarship. In 2023, ERI researchers Prof Maria
McNamara, Prof Hannah Daly and Prof Gregorio
Iglesias were amongst those who presented.

Cork’s Life Long Learning Festival 2023

Selected fossils from the UCC palaeontological
collections were on display as part of the Fossils for

our Future project’s Life Long Learning Festival event.
Project lead, Dr Chris Mays (ERI, BEES) outlined the
significance of the fossils for understanding Earth’s past
and present, and a live fossil preparation demo was also
provided as part of the project’s citizen science element.




IHighlight

Seated: Prof John O’Halloran, President, UCC; Mrs. Sabina Higgins; President Higgins; President Vella; Mrs Miriam Vella; Dr Jean van Sinderen-Law; Back: Dr Gillian Bruton (MaREI/ERI); Dr Jimmy
Murphy (MaREI/ERI); Dr Sharon Lynch (School of BEES/ERI); Prof Jerry Murphy (MaREI/ERI); Prof Andy Wheeler (School of BEES/ERI); Dr Clodagh Harris (Dept of Government/ERI); Prof Brian O’Gallachoir
(MaREI/ERI); Dr Aoife Daly (School of Law/ERI); Prof Sarah Culloty (SEFS/ERI); Dr Paul Bolger (ERI).

On March 2nd 2023, the President of Ireland, Michael D. Higgins,
his wife Ms Sabina Higgins, and President of Malta, H.E. Dr George
Vella, and his wife Mrs Miriam Vella visited the UCC campus as
part of a State Visit by the Maltese delegation to Ireland.

In response to specific interest from the delegation in the areas
of the marine, climate action and maritime research, then-ERI
Director Prof Sarah Culloty provided an overview of the Institute’s
research in these areas and 6 ERI researchers presented on their
own work:

Dr Jimmy Murphy (Engineering, MaREI, ERI) spoke about
Marine Renewables, particularly the Lir National Ocean
Test Facility and the H2020 MUSICA project which includes
University of Malta. MUSICA will provide a full suite of Blue
Growth solutions for a small island like Ireland (or indeed
Malta).

Dr Sharon Lynch (BEES, ERI) spoke about the importance of
aquaculture and coastal communities for island nations such
as Ireland and Malta.

. Prof Andy Wheeler (BEES, iCRAG, ERI) spoke about marine
geology and deep sea mapping and ocean exploration.

. Prof Brian O’Gallachoir (Engineering, MaREIl, ERI) spoke
about the Imagining 2050/Dingle 2030 projects as examples
of interdisciplinary research.

. Dr Aoife Daly (School of Law, Centre for Law and Environment,
ERI) described her work on climate justice and young people.

. Dr Clodagh Harris (Government and Politics, ERI) spoke
about her experience serving on the Citizens Assemblies for
climate and biodiversity in Ireland.
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While here President Higgins and President Vella also visited the
Honan Chapel, met with Maltese students studying in Cork and
to commemorate World Book Day, viewed The Great Book of
Ireland, (Leabhar Mér na hEireann) which has been described as
‘Ireland’s modern-day Book of Kells.’

The delegation also viewed The Atlas of the Great Irish Famine,
which was published by UCC’s Cork University Press (CUP), and
its 728 pages and over 1,000 images offer a new and extraordinary
insight into a defining period in Irish history.
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ESAI POSTGRADUATE OF THE YEAR

Congratulations to Larissa Macedo Cruz de Oliveira (ERI/
BEES/Dept of Geography) who is the winner of the ESAI
Postgraduate Researcher of the Year Award. Larissa
received her prize at the opening ceremony of Environ 2023
conference. Fellow ERI student Hannah Mealy also won Best
Biodiversity Presentation

UCC INNOVATION AWARDS 2023

Congratulations to Dr Brenda Long (ERI/School of Chemistry/
Tyndall) who was the 2023 winner of the UCC SPRINT Disruptive
Technology Award. Dr Long has developed a new catalytic
technology which will enable a 32 improvement in performance
in electric vehicles. This new technology has the potential to
change the fuel cell landscape offering a cheaper, cleaner
alternative to battery electric vehicles.

UNEP APPOINTMENT

UCC RESEARCH AWARDS 2023

Congratulations to ERI recipients of UCC research awards - Prof
Hannah Daly (Research Communicator of the Year), Dr Jean
O’Dwyer (Early-Stage Researcher of the Year), Prof Colm O’'Dwyer
(Research Award for Open Science), Dr Marguerite Nyhan
(Consultancy Project of the Year), UCC Palaeontology (Research
Team of the Year) and Dr Alicia Mateos Cardenas (President’s
Award for Research Impacting SDGs).

INDUSTRY AWARD

Congratulations to the INTERREG SELKIE project on winning the
MaREI Project of the Year at the Marine Renewables Industry
Association (MRIA) forum in Feb. The UCC Selkie TJ Horgan, Dr
Fiona Devoy McAuliffe, and Dr Jimmy Murphy, are developing
a streamlined commercialisation pathway for the Marine
Renewable Energy (MRE) Industry.

CARBON BUDGETS WORKING GROUP

Congratulations to Dr Kian Mintz-Woo (ERI/Dept of Philosophy)
on his appointment 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.

UCC STEM AWARDS 2023

Congratulations to the ERI’s Dr Paul Bolger, Dr Eoin Lettice and
Dr Archishman Bose - recipients of UCC STEM awards 2023. Dr
Bolger was the winner of the SEFS Staff Citizenship of the Year
Award, Dr Lettice received the SEFS Excellence in Education
& Public Engagement Award, and Dr Bose was a winner of the
Postgraduate Research Publication of the Year.

Prof Marcel Jansen (ERI, BEES) has been
appointed to the UNEP Environmental Effects
Assessment Panel, one of three panels that
informs the Parties to the Montreal Protocol
on matters arising from ozone depletion, UV
radiation and the interaction of climate change.
He will lead a working group on terrestrial
ecosystems and biogeochemical cycles, as well
as a working group on microplastics.

ICRAG FUTURE LEADER AWARD 2023

Congratulations to Hannah Binner (ERI, School
of BEES, iCRAG) who received the Postgraduate
iCRAG Future Leader Award this year. Hannah
has demonstrated excellence in research,
education and public engagement and EDI
initiatives. Currently chair of the iCRAG EDI
committee, Hannah’s work focuses on soil
science, pollution/contamination problems, and
geohazards in Ireland.

MAREI RESEARCHERS LISTED
AS TOP SCIENTISTS IN IRELAND

Congratulations to ERI/MaREI researchers
Prof Gregorio Iglesias, Dr Gordon Lightbody,
Prof Jerry Murphy and Prof Brian O Gallachgir
who were ranked amongst the Top Engineering

and Technology Scientists in Ireland by research.

com. Position in the ranking is based on a

scholar’s Discipline H-index which includes

exclusively papers and citation metrics for
an examined discipline.

ENERGY CORK

Congratulations to Dr Paul Leahy who was
appointed as Chair of Energy Cork for 2023.
Energy Cork is an industry-driven cluster
pursuing coordinated actions to strengthen
enterprise and employment within the energy
sector in the Cork region. Supported by Cork City
Council and Cork County Council.
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~ | ERI Around the World in 2023

The ERI has collaborative partnerships with
over 500 national and international universities
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ERI 2023 PhD and Research Masters Awards

POSTGRADUATE QUALIFICATION SUPERVISOR(S)

Akinola Joel Abidemi PhD (Science) Professor John Morrissey

Alcock Emma Anne PhD (Science) Dr Gerard McGlacken

Ball Samantha Nicole PhD (Science) Dr Fidelma Butler

Casey Eadaoin PhD (Science) Professor Justin Holmes, Dr Gillian Collins

Coleman Emma Marie PhD (Science) Professor Colm O’Dwyer

Curran Anya Winona PhD (Science) Professor Colm O’Dwyer

Darby Jamie PhD (Science) Dr Mark Jessopp, Professor John Quinn

Enright Sarah Ryan PhD (Law) Professor Owen Mcintyre, Dr Anne Marie O’Hagan
Felberbauer Clara MSc Dr Stig Hellebust, Dr Dean Venables

Gray Nathan PhD (Engineering) Dr David Wall, Dr Richard O’Shea, Professor Jerry Murphy
Horan Sadhbh Anne MSc Dr Simon Harrison, Dr Eoin Lettice

lkani Lucky Sunday Master of Research (Arts) Dr Paul Holloway

Joshi Siddharth PhD (Engineering) Professor Brian O Gallachéir, Dr Paul Holloway

Kett Gary PhD (Science) Professor Sarah Culloty, Dr Sharon Lynch, Professor Marcel Jansen
Lehane Jack Ryan PhD (Engineering) Dr Kieran Hickey, Dr Sarah Mulrooney, Dr Denis Linehan
Lynne Linda Esther MSc Dr Fidelma Butler, Professor Ruth Ramsay O’Riordan

Macedo Cruz De Oliveria

Larissa

PhD (Science)

Dr Aaron Lim, Professor Andy Wheeler

Marron Caoimhe Roisin Master of Research (Science) Dr Eoin Lettice, Dr Barbara Doyle Prestwich

McGeown Eimear Anne PhD (Commerce) Dr Bernadette Power

Nagle Angie PhD (Engineering) Dr Paul Leahy, Dr Ger Mullally, Dr Niall Dunphy

Ning Xue PhD (Engineering) Dr Richen Lin, Dr David Wall, Dr Richard O’Shea, Professor Jerry Murphy
Nowbakht Parvaneh PhD (Science) Dr Paul Holloway

O’Brien Jessica Margaret PhD (Arts) Dr Annalisa Setti

O’Ceilleachair Donal PhD (Engineering) Dr David Wall, Dr Richard O’Shea, Professor Jerry Murphy
O’Donovan Declan PHD (Science) Professor Ruth Ramsay O’Riordan

O’Driscoll Conor PhD (Commerce) Dr Frank Crowley

O’Hanlon Sally Anne PhD (Science) Professor Colm O’Dwyer

Peischl Jeffrey PhD (Science) Professor Andy Ruth

Rusmanis Davis PhD (Engineering) Dr David Wall, Dr Richard O’Shea, Professor Jerry Murphy
Sarwar Md Apu PhD (Science) Professor Eric Moore

Stasluleviclute Edita MSc Professor Emer Rogan, Dr Mark Jessopp

Swan Sophia Joan Master of Research (Science) Dr Simon Harrison, Dr Timothy Sullivan

Wynne Robert PhD (Science) Professor Phillip McGinnity
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