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

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

The Environmental Research Institute is
committed to the following five core principles:

Research excellence
Interdisciplinary collaboration
Research with impact –
Environmental, Societal & Economic
High quality postgraduate and
postdoctoral education and training
Diversity and Equality
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Message from ERI Director
Welcome to the 2019 Annual Report from the Environmental Research Institute at University College Cork.
The report is our yearly opportunity to take collective
stock of the diverse research being conducted by the
Institute’s 400 researchers across 20 departments and
6 research centres, and reflect on how that research has
made its impact upon the academic world and society.
2019 was the year where the urgency of environmental
action was brought to our attention by young activists; the children and students protesting in schools
and colleges, including here in UCC, held a light to the
lack of action on climate change for the past two decades. However 2019 also showed signs of progress on
climate change. We may be reaching a social tipping
point on climate action with nine European citizens
out of 10 asking for decisive climate action reflected in
an electoral “green wave” across Europe and in Ireland.
The European Union has committed to becoming the
first climate-neutral continent by 2050 with a European Green Deal investment of €1 trillion. The confluence of social tipping points with significant decarbonisation investment means that, more than ever, we
critically need our researchers to engage with societal
stakeholders to co-produce action-oriented research.
The Institute is particularly proud of how its researchers and centres, through a range of research projects
and initiatives, are working with communities, industry, policymakers and NGOs to produce a more sustainable planet. Our 2019 Annual Report highlights
the diverse approaches with which Institute researchers are addressing sustainability challenges, many
2

of which crucially involve close collaboration with
communities such as in the Imagining 2050 and MaREI Dingle Peninsula 2030 projects. Our Centres are
to the fore in this regard. The Centre for Law and the
Environment hosted a number of high profile events
on Climate Law and Governance during the 2019 Law
and the Environment conference and the UCC 2019
Community Engagement Week. The Centre for Research into Atmospheric Chemistry used the visual
arts to raise awareness of air pollution on World Environment Day, and the UN GEMS Water CDC used
citizen science to help reach SDG Goal 6. The Cleaner
Production Promotion Unit hosted a highly attended public talk on “Citizen Engagement – Envisioning
Energy Futures” to explore citizen preferences for low
carbon energy pathways. It was wonderful to see our
environmental, energy and climate research in ERI
and MaREI profiled so extensively across TV, radio
and on-line during Science Week culminating in key
climate and energy scientists from MaREI meeting An
Taoiseach Leo Varadkar to discuss how Ireland can
lead the charge of climate change adaptation, mitigation and transition. The ERI was very pleased co-host
a 2-day public workshop on “Cork - a Healthy City in
a Changing Climate” in 2019 which identified key actions to mitigate the impact of our changing climate
on our health and wellbeing in Cork City. We also
had the largest scientific conference ever to be held in
Cork in 2019 when Dr Cian Desmond hosted the 2019
Wind Energy Science Conference (WESC) in UCC.
We were delighted to receive the second round of
funding for the SFI MaREI Research Centre for Energy, Climate and Marine in 2019; many congratulations to the MaREI leadership and operations teams
in securing €19 million for another 6 years of research
that will underpin Ireland’s transition to a zero carbon
economy. Since its establishment six years ago, MaREI
has made a significant research contribution to the
areas of energy transition, climate action, the marine
and the blue economy. We were also very pleased to
have the LiR National Ocean Test Facility in the ERI
Beaufort Building officially launched by An Tánaiste,
Simon Coveney in January 2019; Lir is proving to be a
key piece of infrastructure for small to medium scale
laboratory testing of ocean and maritime systems.
The Institute, its researchers and centres attracted
a record €21.6M in research and operational funding in 2019. Research funding schemes have an average success rate of 20%, and our success in attracting
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funding is a credit to the quality of our research and
persistence of our researchers. In particular congratulations to Professor Colm O’Dwyer who received a
prestigious Irish Research Council Advanced Laureate
in 2019, and to Dr Gordon Dalton who was awarded
€3.2M to explore a full suite of blue growth solutions
for small islands in the MUSICA project. The Institute and its constituent centres were awarded 84 new
research projects in 2019 bringing the current total
to 252 active research projects worth over €77M. The
Institute’s researchers published 313 peer-reviewed
publications and 27 postgraduates graduated under
the supervision of ERI affiliated academics in 2019.
To ensure a voice for ERI schools and centres in the
strategic direction of the Institute the ERI put in place
an Academic Advisory Board in 2019 which will play
an essential role in guiding the scientific direction of
the Institute and implementation of strategy. Finally we

ERI Management

are very pleased to welcome new affiliated principal investigators from across a host of UCC schools and departments in 2019 including Dr Hannah Daly (School
of Engineering), Dr Andrew Keane (School of Mathematical Sciences), Dr Kate Kiseeva (School of BEES), Dr
Eoin McLaughlin (Department of Economics, CUBS),
Dr Marguerite Nyhan (School of Engineering) and Dr
Paul Holloway (Department of Geography). We are
confident that these new staff will generate vital new
research to support the Institute’s challenges of climate
action, healthy environment and circular economy.

Professor Sarah Culloty
Director, Environmental Research Institute.

ERI Academic Advisory Board
Prof Sarah Culloty (Chair) Director of ERI (Head of SEFS)
Prof Jerry Murphy Deputy Director of ERI (Engineering)
Prof Brian Ó Gallachoir Deputy Director of ERI (Engineering)
Dr Paul Bolger Manager of ERI
Prof Ed Byrne School of Engineering
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Dr Fiona Cawkwell Dept of Geography
Prof Eleanor Doyle Dept of Economics
Dr Niall Dunphy School of Engineering
Jeremy Gault Beaufort Bldg Operations Manager
Dr Clodagh Harris Dept of Government
Prof Justin Holmes School of Chemistry
Prof Marcel Jansen School of BEES
Dr Maria Kirrane UCC Green Campus
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Prof Mary McCarthy Dept of Management and Marketing
Prof Owen McIntyre School of Law
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Prof Sarah Culloty
Prof Jerry Murphy
Prof Brian Ó Gallachoir
Dr Paul Bolger
Dr Gillian Bruton
Dr Jimmy Murphy
Jeremy Gault

Dr Pat Meere School of BEES
Dr John Morrissey School of Microbiology
Dr Ger Mullally Dept of Sociology
Dr Stephen Onakuse Dept of Food Business and Development
Dr Eilis O’Reilly School of Public Health
Dr Tom Reed School of BEES
Dr Áine Ryall School of Law
Dr Maria de Sousa-Gallagher School of Engineering
Prof John Wenger School of Chemistry
Prof Astrid Wingler School of BEES
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SECTION 1 – Snapshot of ERI in 2019
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SECTION 2 – ERI Research Highlights 2019
2.1 Climate Action
Climate change is one of the greatest threats facing humanity. The transition
to a zero carbon and climate resilient society as committed to in the 2015 Paris
Agreement is now underway. The ERI Climate Action challenge is focused on
understanding, responding, adapting and living with climate change.

Launch of the Lir National Ocean Test Facility
The Lir National Ocean Test Facility (Lir NOTF) was officially
opened by the Minister for Foreign Affairs and An Tánaiste,
Simon Coveney, TD on January 18th, 2019. Housed in the ERI
Beaufort Building in Ringaskiddy and managed by Dr Jimmy Murphy (MaREI, ERI, School of Engineering), Lir NOTF
houses Ireland’s only infrastructure for small to medium scale
laboratory testing of ocean and maritime systems, including
four wave tanks that can replicate real ocean conditions. Lir
also offers a highly experienced team of researchers and operators, making it a vital piece of infrastructure in the MaREI
Centre, securing Ireland’s position as a global leader in Offshore Renewable Energy (ORE) and providing an invaluable
resource for industry, researchers and state institutions. It is
anticipated that Lir will become a vital enabler of Ireland’s
blue economy, allowing both indigenous and international companies to develop renewable energy systems that will
ultimately have real impact in how we generate energy from
our oceans. As well as renewable energy devices and systems,
Lir can also be used to test oil and gas platforms, aquaculture
cages, vessels, breakwaters and coastal protection structures,
allowing the Lir facility to accelerate Ireland’s marine sector
development. The Lir NOTF represents a capital investment

of c.€10m, with infrastructure funded by HEA and Bord Gais
(under PRTLI), DCCAE and the Sustainable Energy Authority
of Ireland and support from the IDA and Port of Cork. Additional funding was received from DAFM and subsequent capital and equipment awards from Science Foundation Ireland
and the Marine Institute. Lir receives ongoing support from
SEAI through their Ocean Energy Programme.

Record breaking numbers attend 2019 Wind Energy Conference in Cork

The Wind Energy Science Conference (WESC) held in
June 2019 in UCC and organised on behalf of the European
Academy of Wind Energy (EAWE) by Dr Cian Desmond of
MaREI, ERI was the largest scientific conference ever to be
held in Cork. With almost 900 delegates including some of

the world’s leading wind energy scientists, the 4-day international festival of wind energy science had 700 talks across
eight themes including topics as diverse as Offshore Wind
Energy to Artificial Intelligence and Big Data in Wind Energy. WESC 2019 provided a multi-disciplinary open forum
for discussion and exploration of the latest developments in
wind energy science, highlighting emerging trends and forging future trans-disciplinary collaborations. Other highlights
included a demonstration of a commercial floating wind energy platform, which is currently being tested at the Lir National Ocean Test Facility in the ERI Beaufort Building and a
discussion with EirGrid on the challenges faced by grid operators when there is a high percentage of wind energy on
the system. Dr Desmond’s achievement in securing and organising the event was subsequently recognised by the Cork
Convention Bureau, who presented Cian with the ‘Academic
Conference Award’ for 2019 during their award ceremony in
September.
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Is climate change confusing our ecosystems?
Climate change has resulted in shifts in the timing of spring phenological
events, such as leaf unfolding, flowering, leaf senescence, bird migration
and insect activity, but differences in the responses of organisms can result
in phenological mismatches, with potential negative impacts on biodiversity. A newly launched EPA project, PhenoClimate, led by Professor Astrid
Wingler (School of BEES, ERI), Dr Fiona Cawkwell and Dr Paul Holloway
(Dept of Geography, ERI), will use current and historic datasets, satellite
technology and digital photography to determine the impacts of climate
change on Irish biodiversity. The other side of the interaction between
plants and our climate is, of course, the role played by plants in carbon
sequestration, and in 2019, Professor Wingler, who specialises in molecular plant processes, was invited by the US Department of Energy’s Pacific
Northwest National Laboratory in Washington State, to present her research on the topic “Regulation of resource allocation in annual and perennial plants – implications for growth, yield and carbon sequestration”, which
highlighted the importance of investigating plant function for carbon fluxes
between the soil and the atmosphere.

Award-winning paper examines
link between enforcement and
environmental outcomes
An emerging challenge in the field of industrial sustainability
lies in encouraging firms to move beyond compliance in order
to promote sustainable behaviours that drive environmental
quality. In their role as an environmental regulator, the Irish
Environmental Protection Agency (EPA) is striving to foster
an environment which supports firms in changing their behaviour, so that they become proactive rather than reactive. To
this end, the EPA approached a multi-disciplinary team of researchers in the ERI to examine the link between enforcement
and environmental outcomes. The resulting interdisciplinary
working paper, which was co-authored by Dr Ellen O’Connor
(CUBS/ERI), Dr John Eakins (CUBS/ERI), Dr Celine McInerney (CUBS/ERI), Dr Stig Hellebust (School of Chemistry/ERI),
and Dr Timothy Sullivan (School of BEES/ERI), won the Best
Paper Award for the Corporate Social Responsibility Track and
Best Overall Paper at the 2019 Irish Academy of Management
Conference. Using data from the CSO business survey and the
EPA annual reports, the paper measured the impact of current
enforcement activities on compliance-based and on sustainability-based outcomes and suggested that “emphasis should

be placed on positive sustainable behaviour that is likely to be
long-lasting and is more closely associated with the ultimate objective of environmental regulation”. A separately prepared EPA
report also authored by ERI researchers Dr Celine McInerney,
Dr Ellen O’Connor, Dr Bernadette Power and Dr Paul Deane
(MaREI, School of Engineering) investigated the effects of the
EU ETS on competitiveness of Irish companies and found that,
as well as access to finance, lack of internal expertise regarding emissions reductions inhibits greater uptake of and investment in emissions reduction technologies. It is hoped that the
findings of this project will lead to policy interventions around
these key areas to facilitate more rapid compliance in meeting
our emissions targets.

Wave farms could help to prevent coastal erosion
As well as providing renewable energy, wave farms can help protect coasts against erosion by reducing
the force of waves. Using computer simulations, a new study, conducted by Professor Gregorio Iglesias
(MaREI, ERI, School of Engineering) and colleagues concludes that a wave farm off the south coast of
Spain could indeed protect the coastline under higher sea levels, and cause the local beach to grow in
size after storms. The EU-funded study is the first to explore how wave farms could affect coastlines
under future sea-level rise. The researchers considered the effects of a hypothetical wave farm 500–750
metres off the coast of Playa Granada, a three-km-long beach in southern Spain which has suffered
terminal erosion in recent years. The researchers simulated a wave farm’s effects on wave heights and
sediment movement in this location and suggests that such a wave farm could be more effective at
protecting coasts under sea-level rise than traditional hard-engineering solutions such as seawalls or
groynes (banks or walls that stretch out to sea from the beach). While the research team has not analysed the possible impacts – notably environmental – of enlarging beaches and changing the flow of
sediments, it plans to explore the ecological effects of the wave farm in the near future.
6
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UCC academic acts as key advisor to international Citizens’ Assemblies
Since its establishment in 2016, the
Irish Citizens’ Assembly has come to
be regarded as an international benchmark, with Irish participants increasingly consulted by countries wishing
to adopt this model of assembly. Dr
Clodagh Harris (Department of Government & Politics, ERI) was involved
in the first Citizens’ Assembly pilot,
‘We the Citizens’, in the subsequent Irish
Convention on the Constitution (2012–
2014), and in the more recent Citizens’
Assembly (2016–18). In 2019, Dr Harris brought her considerable experience
to bear as a member of the Research
Advisory Group of the Scottish Citizens’ Assembly, including meeting with
Minister Mike Russell (MSP), Minister
for Government Business and Constitutional Affairs, Scotland to advise on
Citizens’ Assemblies, and making an

invited contribution on ‘The role of Citizens’ Assemblies and reflections on the
Irish Citizens’ Assemblies’ to the Scottish Electoral Reform’s Society public
event ‘What is the Scottish Citizens’ Assembly?’. Dr Harris also prepared expert
evidence on ‘New ways to shape the future through setting the agenda’ for the
National Assembly of Wales, advised
the Extinction Rebellion UK’s working
group on Citizens’ Assemblies, and participated in an expert Advisory meeting
on Citizens’ Assemblies with Minister
Francois de Rugy (then French Ecology
Minister). In addition, Dr Harris was
invited to give key presentations ‘Doing
Democracy differently- lessons from Ireland’s Citizens’ Assemblies’, to the Digital Enlightenment’s Forum on Democracy and the Media in the digital era in
Brussels; and ‘Reflections on the Irish

Citizens’ Assemblies’ to the Democracy
International/Mehr Demokratie civil
society and activist fact finding mission
to Ireland.

Local authorities draw on adaptation guidance from Climate Ireland
veloping adaptation action plans and implementation pathways in accordance with the requirements of the National
Adaptation Framework (2018) and Local Authority Adaptation Strategy Guidelines (DCCAE, 2018). In addition, at
the invitation of the Association of Irish Local Government,
Climate Ireland contributed to the development and delivery
of training workshops entitled ‘Climate Action – The Local
Authority Response’. These workshops were held in November 2019 with participation from all of Ireland’s local elected
representatives. The Cork City Council’s Adaptation Strategy,
which was published in 2019 benefitted from these consultations with the Climate Ireland team, as well as incorporating
submissions from the ERI and School of Public Health academic, Dr Christie Godsmark.
The EPA/Department of Communications, Climate Action
and Environment (DCCAE)- funded Climate Ireland programme has been working to increase capacity within the
Local Government sector to respond to the climate change
impacts through the delivery of a series of adaptation action
planning workshops held throughout Ireland in February
2019 with over 100 Local Authority representatives. These
workshops were designed to support Local Authorities in de-

On an international stage, Climate Ireland has been working to enhance the relevance of climate adaptation platforms
to their users through the hosting of the 2nd International
Climate Change Adaptation Platforms workshop in Dublin
on October 10th-11th, 2019. Workshop participants included Climate Change Adaptation Platform experts from across
Europe, Japan and Canada who were joined by representatives from Ireland’s Climate Action Regional Offices, Local
Authorities, Government Departments and State Agencies.
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Energising the community to take climate action
The renewable electricity market in Ireland is about to fundamentally change for communities with the introduction of
the new Renewable Electricity Support Scheme (RESS). As
part of this new auction based scheme, there will be a ringfenced capacity for 100% community owned projects from
2020 onwards. There will also be an opportunity for citizens
to purchase and own shares in new renewable projects. ERI
researchers have been engaging with communities on the
ground to facilitate discussions on the implications of community energy, and provide expert guidance as part multiple
of community-energy research projects in the Institute.
The newly launched Community engagement in wind energy: innovative approaches to achieving a social license (CoWind) project, led by Dr Bernadette Power (Department of
Economics, CUBS, ERI), Dr Geraldine Ryan (Department
of Accounting and Finance, CUBS), Dr John Eakins, (Department of Economics, CUBS, ERI) and Dr Ellen O’ Connor (Department of Economics, CUBS, ERI) is an example
of how research conducted within the institute will support
community energy projects moving forward. Funded by the
SEAI’s Research, Development & Demonstration Funding
Programme, the project will broadly identify public preferences for investment and benefit funds, and produce a community engagement toolkit which can be provided to communities as a resource informed by research.
Renewable energy developments present a viable business
opportunity for community groups particulary those in rural
areas. There is a role for researchers to equip the communities
with the tools necessary to assess and develop these opportunities. A community energy project led by MaREI Research
Fellow, Dr Cian Desmond, secured €300K in funding under the
SEAIEnergy Research Projects scheme to develop solutions
that will help homes, businesses and communities in Ireland
to deliver a cleaner energy future. The ‘Support Tools for Community Renewable Energy’ is a multidisciplinary undertaking
that will draw on expertise from across UCC including UCC
spin out Exceedence Ltd based in the ERI Lee Road Building to
deliver an online tool which will empower community groups
to self-organise, plan, finance and develop their own renewable energy projects, run a first pass technoeconomic assess-

ment of the options, and raise project finance through crowd
funding. The software will be co-developed with 3 rural and 3
urban communities to ensure that it meets their expectations
in terms of functionality and transparency.
The Dingle Peninsula 2030 project is a novel transdisciplinary,
community-based research project on climate action based
in the Dingle Peninsula led by Professor Brian O’Gallachoir
(MaREI, ERI, School of Engineering). At the project outset,
researchers Evan Boyle, Connor McGookin and Clare Watson
partnered with companies and community groups to co-design and co-develop pathways for reducing greenhouse gas
emissions associated with energy and agriculture. This included the completion of a participatory mapping exercise, which
enabled a wide spectrum of internal and external stakeholders
to assist in delivering a range of goals as outlined by the participants, and to outline the supports required to successfully
achieve these goals. This acted as a codesigned research intervention stemming from local discussions on the need to
highlight the range of active stakeholders involved in a series
of sustainability initiatives on the peninsula. Researchers also
led the co-development of an energy master plan for the peninsula, and have been actively involved in a range of socioeconomic workshops across the peninsula. In 2019 the project
underwent significant progress in delivering energy transition
and climate action initiatives in a rural isolated region. While
initially focussing on an ambassador programme with a series of energy efficiency technologies installed in their homes,
the activity has evolved significantly through social diffusion
into a wide-ranging engaged energy transition project, underpinned by MaREI engaged research and support.

Energy Policy and Modelling Group provide guidance on the challenges
faced in meeting our climate targets
Deep decarbonisation of the global electricity sector requires improvements in model
detail, size and complexity and transparency to facilitate an understanding of the global
challenges ahead, particularly with regard to the large-scale interconnection of power
systems. In 2019, MaREI’s Energy Policy and Modelling Group at the ERI developed a
new global hourly power system model entitled PLEXOS-World. This model is a first of
a kind, allowing researchers to understand the detailed operation of most of the worlds
power plants and to determine how the power system must change to align with the
Paris Agreement. Researchers from the EPMG, Dr James Glynn and Dr Paul Deane,
also contributed to several high impact publications in 2019, which serve to provide
expertise for policy makers in the area of global energy transitions, most notably with
regard to strengthening the EU response to energy poverty which was published in Nature Communications, and developing an inter-model assessment of direct air capture
role in deep mitigation pathways which appeared in Nature Communications.
8
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Energy resilience in the built environment
Taking climate action requires us to change the way we think
about the relationship between energy supply and demand,
ideally leading to the creation of a new, resilient and flexible energy system where energy supply and energy demand
interact in real time to assure a clean, secure and affordable
supply of heat and power to our homes, businesses and industry. The newly established Centre for Doctoral Training in
Energy Resilience and the Built Environment (ERBE) will train
innovative leaders with the necessary skills to transform the
relationships between buildings and the energy system, providing sustainable, affordable, and healthy places to live and
work. ERBE represents an exciting partnership between MaREI, University College London (UK), and the University of
Loughborough (UK) that is funded through the SFI-EPSRC
‘Centres for Doctoral Training’ (CDT) Programme. In order
to deliver this training, a whole system multi-disciplinary approach will be implemented that draws on the skills of each
ERBE partner, involving the training of 68 students across five
separate intakes. Students are trained through a programme of
taught courses and PhD research hosted by world-leaders in
their field spanning the technical, social and economic aspects

of energy in the built environment, including: new and renewable energy systems; energy storage; smart controls; data analytics; socio-technical systems; people-centred design; human
behaviour and energy economics. The ERBE project will be led
by UCC PIs Professor Brian O’Gallachoir, Dr Dominic O’Sullivan, Dr Ger Mullally and Dr Ken Bruton and co-ordinated by
Aoife Dunne.

Climate Action – New Principal Investigators
Dr Hannah Daly
(ERI, MaREI, School of Engineering)
Hannah has recently joined UCC as a Lecturer in Energy Engineering and a
researcher in the MaREI Energy Policy and Modelling Group. A graduate of
UCC for both her undergraduate degree (in Mathematical Sciences) and PhD
(in energy policy and modelling), she is returning to Cork after 7 years abroad.
Hannah’s most recent appointment was with the International Energy Agency
(IEA) in Paris, where she led the Agency’s work on Energy Access and the UN
Sustainable Development Goals, as well as being part of the World Energy
Outlook report team.

Dr Andrew Keane
(School of Mathemical Sciences and ERI)
Andrew Keane has recently joined us as a Lecturer in Mathematical Sciences.
Andrew completed his undergraduate studies in Australia and Germany before beginning a PhD at the University of Auckland in New Zealand. Upon
completing his PhD in Applied Mathematics in 2016, he became a postdoctoral researcher at the University of Auckland. His research expertise lies in
dynamical systems and applying its techniques to systems from various areas
of application, in particular climate systems. Andrew is interested in the application of dynamical systems theory to areas beyond mathematics and actively
embraces the cross-fertilisation between disciplines. So far he has studied systems in the context of neuronal networks, electro-chemical oscillators, climate
systems, evolutionary robotics and control theory. Key topics of his research
are climate dynamics, delay differential equations, bifurcation theory and coupled oscillators.
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2.2 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.

ERI research advises industry leaders on sustainability challenges

Key to achieving the ERI strategic priorities are actions towards our targets of hosting inter-disciplinary teaching
programmes/CPD for industry in key areas of expertise.
Agriculture and food are critical sectors of the Irish and EU
economy. Current agri-food systems are resource intensive
relying heavily on non-renewable inputs and ERI research in
this area focuses on opportunities for agriculture to become
more ecologically sustainable, resource efficient and resilient
by exploring the reuse of residues, nutrient management,
reduction of waste, biological pest control, carbon sequestration, and new crop development. Bringing this research
experience to bear, in 2019 the ERI contributed to several
training events tailored to the Irish Agri-Food Industry. In
conjunction with CUBS, Food Industry Training Unit (FITU)
and sustainability consultants Brodie, the ERI hosted a leadership development programme for the Carbery Group on
the topic of Sustainability in the Value Chain. The workshop

included contributions from the UCC Department of Management and Marketing, School of Public Health, School of
BEES, MaREI, and UCC Green Campus and covered pertinent topics for the agri-food industry such as energy usage,
ethical considerations in the supply chain, health and well-being and water and biodiversity. Following on from the success
of this event, in November the ERI was invited by FITU to
participate in the ‘The Sustainability Challenges Facing the
Irish Dairy Industry’ event co-hosted by FITU, the School
of Food and Nutritional Sciences and the Irish Co-operative
Organisation Society (ICOS). This two-day training event on
environmental sustainability, afforded a unique opportunity
for Irish co-operative board directors and senior management to engage with the leading policy, industry and academic experts in the area of the environment with the objective
of evaluating and developing solutions and approaches that
will enable the Irish dairy sector to respond positively to the
pressing challenges related to environmental sustainability.
The MaREI Centre continues to play a key role as academic
partners providing consultation and guidance to numerous
industries with regard to the field of renewable/green energy. In 2019, IBEC published their strategy for Carbon 2050
in conjunction with the Energy Policy and Modelling Group,
which outlined the vision for what a low carbon economy
could look like in the year 2050 and a roadmap for Ireland
to pursue this ambition while also safeguarding our energy
security and competitiveness. Additionally, Gas Networks
Ireland also collaborated with MaREI to produce their Vision 2050 Report – setting out in detail the GNI strategy to
achieve a net zero carbon gas network for Ireland.

Cleaning wastewaters using circular economy approaches
Professor Marcel Jansen (School of BEES, ERI) was awarded €1.1M to for a new circular economy
project which treats wastewaters as well as recovering valuable resources. (Brainwaves). The project is
funded through the Ireland Wales 2014-2020 European Territorial Co-operation (ETC) programme,
a programme connecting organisations, businesses and communities on the west coast of Wales with
the south-east coast of Ireland. Brainwaves is a collaborative project involving University College Cork
and Aberystwyth University, as well as a range of other stakeholders. The interdisciplinary character
of Brainwaves is underlined by the involvement of a range of ERI PI’s, including Dr Timothy Sullivan,
Professor Edmond Byrne, Dr Alan Morrison and Professor Gavin Burnell. The funding success will
enable the groups to significantly expand their research work on the circular economy, and specifically
the use of duckweed (Lemna species) for water remediation. Duckweeds grow naturally on waste
streams and contain high quality protein including essential amino acids, which can be used in animal
feeds for the feed industry. This creates a “reduce, reuse and recycle”, full-circle use of nutrients, by
using natural plant growth to create new nutrients to feed the agri-economy, and addressing pollution
problems by minimising waste water.
10
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ERI hosts circular economy workshop
Total global consumption exceeds the planet’s regenerative capacity by
more than 50% and there is broad consensus that an “absolute decoupling”
of consumption from resource use and environmental impact is a necessary prerequisite for a sustainable society. A circular economy model
provides a framework to achieve this shift while improving competitiveness, increasing security of supply and producing new business opportunities. The transition to a circular economy is one of the three global
research challenges adopted by the ERI in its 2018-2022 Strategic Plan.
The challenge, requires research efforts across fields of science, engineering, social sciences, business, economics, health, finance, law and humanities to ensure long-term sustainable outcomes. In January 2019, the ERI
hosted a half-day workshop to highlight expertise and research projects
in the circular economy area within the Institute, identify projects, ideas
and collaboration opportunities internally, explore funding possibilities,
and discuss how we can leverage our collective expertise, act strategically,
and build capacity for circular economy research at ERI and UCC. The
half-day programme included flash presentations from UCC staff across
the Institute’s affiliated schools and centres with a number of opportunities for networking and discussion. Some of the key discussion points
that emerged from the workshop included leveraging our existing expertise in areas such as life cycle analysis, creating a database of theoretical
projects, existing competencies and infrastructure which can be consulted
when building multidisciplinary research teams along with the need for
increased industry engagement and education as a means of addressing
consumer perceptions and challenging societal norms.

The eco-innovative approach to
healthy ageing
Prospects indicate that around the year 2040, the 65+ age group
will be in the range of 24% to 45% of the population across the
Atlantic Area regions. Malnutrition is a common problem in
this age group mostly due to changes in eating habits, food
choice and difficulties for meal preparation and intake. Healthy
ageing requires a healthy diet, and seafood products provide
essential nutrients not always accessible to older adults. With
their valuable nutritional properties, marine resources can
play a major role in healthier ageing. However, the efficient
and sustainable use of marine resources poses some challenges which will be addressed by the newly launched InterReg
project Seafood Age (Smart and eco-innovative SEAFOOD
processes and products for healthy AGEing). The project aims
to adopt circular economy concepts to generate ready-to-eat
seafood for healthy ageing, produce novel eco-packaging and
develop a smart label for better quality, safety and minimum
food waste. As part of the project, Dr Maria de Sousa Gallagher
(ERI, School of Engineering) will be developing eco-innovative
packaging solutions towards better safety and minimum waste
of seafood products while improving convenience for the older
population. The project will establish a portfolio of best operation practices towards eco-innovative packaging to be piloted
during the project; develop a ready-to-use kit for microorganism detection including spoilage and pathogenic bacteria; gather data for a microbial risk assessment of the packaged product
along the cold chain; conduct a life cycle analysis of production
processes; along with an evaluating the economic viability.
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Biofuels key to closing the waste loop
Waste-to-biofuel biorefining is one of the key enabling strategies of the circular economy closing loops of raw biomass
materials, minerals, water and carbon. The Biofuels and Bioenergy Research Group, led by Professor Jerry Murphy, are
driving several new projects addressing this challenge. The
EFACE (Electrofuels in the Circular Economy) project aims
to increase energy efficiency from existing intermittent renewable electricity devices; create a more sustainable agricultural sector through the production of bioenergy; and deliver
energy diversification and decarbonisation through the use
of advanced transport fuels. The solution presented by the
project is the assessment of a Power to Gas facility, which
would introduce electrofuels to Ireland for the first time in
the form of hydrogen, using electricity from wind turbines
at times when demand for electricity is low. Addressing a
different source of energy, another project titled BioWILL
focuses on Integrated ‘Zero Waste’ Biorefinery utilising all
fractions of willow feedstock for the production of bio-chemicals/materials and renewable energy. BioWILL will deliver a
biorefinery model for willow in Northwest Europe, by producing high value salicylates from willow bark for medical
applications and using the bark residue and willow pulp for
safe food quality packaging material to replace fossil derived
plastics; the end of life packaging will be used as a feedstock
in a bio-energy anaerobic digestion system producing biogas
suitable for grid injection. An industry collaborative research
project called ‘How to Achieve a Carbon Neutral Distillery’
with Irish Distillers Ltd aims to identify potential pathways

to decarbonise the Irish Distillers’ production facility located
in Midleton Co. Cork. The focus of this research project is to
identify alternative uses of by-products generated during the
distillation process and explore the potential to convert these
into renewable energy using anaerobic digestion to produce
biogas which can then replace natural gas used onsite. Assessment of the utilisation of digestate (biofertilizer) remaining after the anaerobic digestion process is also to be conducted. Additionally, calculation of potential greenhouse gas
emissions arising from the production of animal feed which
may replace the current animal feed produced at the distillery
will also be conducted.

Green Campus projects promote circular economy practices on campus

The newly launched Green Campus Living Laboratory Seed
Fund led by Dr Maria Kirrane (UCC Sustainability Officer) is
the most recent addition to the Green Campus initiatives striving to make sure that campus environmental and sustainability practices are research-informed. A number of the projects
led by ERI PIs are focused on the circular economy. ReCircle,
a demonstration of deposit-return scheme for reusable food
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containers, led by Dr Niall Dunphy (Cleaner Production Promotion Centre, School of Engineering, ERI) aims to develop
and demonstrate a tailored deposit-return scheme for reusable
lunch boxes for takeaway food. Working with campus food
services and other relevant stakeholders, this project will work
to transfer the successful Swiss ReCircle social enterprise model to the UCC campus. The scheme will introduce purpose-designed reusable boxes that can be used as alternatives to the
single use plastic containers or wrap currently provided. Boxes
will be subject to a deposit or loyalty card system, with the deposits returned or accounts released on return of the box. The
demonstration will be documented in a case study outlining
the experiences of designing and implementing the system on
campus. Similarly, another project titled Plastics free UCC:
Exploring societal and marketing levers, aims to build upon
the existing transdisciplinary capacity within UCC to develop
a rigorous academic framework in seeking to understand the
drivers, barriers and issues around a UCC Green Campus goal
of a single-use plastics free campus by 2023. This project is led
by Professor Edmond Byrne (School of Engineering, ERI) with
contributions from Dr Claire O’Neill (CUBS, ERI), Dr Gerard
Mullally (Dept of Sociology, ERI), Dr Niall Dunphy and Dr
Maria Kirrane.
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A new life for wind energy structures
Given the 20-year lifespan of non-biodegradable blades in current wind
turbines, many will need to be disposed of in the coming years. ERI
researchers involved in the ReWind project are seeking an alternative
to unsustainable disposal methods like landfilling and incineration. The
project spans the disciplines of engineering, architecture, geography,
sociology, and political science and is a collaborative effort between
UCC and partners in Queens University Belfast and the USA. In UCC
the ReWind team is led by Dr Paul Leahy (MaREI, School of Engineering, ERI), Dr Niall Dunphy (School of Engineering, CPPU, ERI) and
Dr Ger Mullally (Department of Sociology, ERI). ReWind explores the
blades potential reuse in architectural and engineering structures decreasing a major source of non-biodegradable waste. Now in its fourth
year of research activity, the ReWind project team is sharing their findings for the benefit of others. In 2019, ReWind was invited to contribute
at the WindEurope workshop “Accelerating wind turbine circularity” in
Bilbao, to share their experience and best practice on regulation and
current sector practices for decommissioning and recycling blades. In
addition, Dr Paul Leahy was invited to give the keynote speech “How
sustainable are the technologies of the energy transition?” focusing on
end-of-life wind turbine blades at the International Conference on
Power Science and Engineering 2019 in Dublin. A paper published by
Dr Leahy and colleagues in 2019 in Transactions of the Institution of
Mechanical Engineers, highlighted the role that the wind energy sector
could play in the repurposing of offshore platforms formerly used for
mining of oil and gas as offshore Power to Gas farms, converting wind
energy to gas. Using a case study of the Kinsale Head gas platforms, the
feasibility study concluded that the technology exists for a complete,
end-to-end conversion process, entirely transforming renewable electricity from fluctuating sources, such as wind or wave power, to readily
stored hydrogen or methane.

Energy storage solutions for a low-carbon society
ERI and School of Chemistry PI, Professor Colm O’Dwyer,
was amongst 12 leading Irish researchers to be named an Irish
Research Council Advanced Laureate in 2019. Each Laureate was awarded €1 million in research funding. The award
programme is designed to address gaps in the Irish research
and innovation landscape in frontier basic research. Professor O’Dwyer, who leads the Applied Nanoscience Research
Group, received the award for his project Battery performance
in technicolor – which will develop photonic material circuitry
and 3D printed batteries for probing electrochemical energy
storage mechanisms and cell performance. Taking inspiration
from material structures in nature that reflect certain colours
such as butterfly wings, beetle husks and peacock feathers,

this project will impose this type of ordered structure on new
battery materials so that they can be monitored by carefully
mapping out any changes in reflected colour to link it to specific details about how the material stores charge and behaves
in a battery. This will allow researchers to screen new energy
storage materials more quickly and help define the different
conditions that are optimum for more sustainable materials
in rechargeable batteries and other energy storage devices
– whether it’s faster charging, longer lifetime, quick power
delivery or higher energy. Developing the best rechargeable
batteries using sustainable methods represents a major technological challenge for this new century as batteries will be
central to how our society shifts away from fossil fuels.
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Supporting climate-smart innovation in the
dairy value chain in the Developing World
The EU funding programme Development-Smart Innovation
through Research in Agriculture (DeSIRA) was founded in
2017 to foster innovation in agriculture through scientific
knowledge, with a focus on activities that will also reduce
poverty and vulnerability and support food security. In 2019
a series of projects were launched which signaled a new direction for this programme to address the SDGs through
research and innovation for agricultural and food systems
transformation in developing countries. Led by Dr Stephen
Onakuse (CUBS, ERI), the CSARIDE project (Climate Smart
Agriculture Research and Innovation Support for Dairy Value Chains in Eritrea) has the objective of promoting inclusive, sustainable and climate-relevant transformation of the
Eritrean dairy value chain to enhance food and nutrition
security, reduce poverty, create job opportunities for young
people, and promote resilience to climate change while mitigating greenhouse gas emissions. This project represents a
partnership between UCC, UCD, Teagasc, the Ministry of
Agriculture in Eritrea, the National Agriculture Research
Institute in Eritrea, Hamelmalo College, and various private

sector organisations. It will empower smallholder dairy farmers, facilitate private sector investment along the dairy value
chain, and strengthen human and institutional resources of
the public research and extension services to accelerate the
impact of innovation at scale, particularly in the context of
the severe climate change impacts expected in Eritrea.

Circular Economy – New Principal Investigators
Kate Kiseeva
(School of BEES and ERI)
Dr Kate Kiseeva joined the School of Biological, Earth and Environmental
Sciences as a Lecturer in Geochemistry in 2019. Kate is an experimental petrologist with a strong background in geology and geochemistry. Many geological processes, such as magma genesis, the formation of mineral deposits,
or the metamorphism of rocks, cannot be observed directly because they
occur deep within the Earth. Although we may have rock samples brought
to the surface by geological processes we can use our experiments to confirm, or discredit, the hypothesis that have been made about their formation.
Therefore, as an experimental petrologist, Kate is using lab-based methods.

Eoin McLaughlin
(Department of Economics, CUBS and ERI)
Dr Eoin McLaughlin is a Senior Lecturer in Economics, Cork University
Business School (CUBS). Prior to this appointment he was a Lecturer in Environmental Economics at the University of St. Andrews and was also a Leverhulme Early Career Fellow at the University of Edinburgh and University
of St Andrews. He is currently a research affiliate of the Queen’s University
Centre for Economic History and a honorary fellow at the University of St
Andrews. Eoin’s research interests are in economic and financial history, particularly environmental economics, economic history, and historical demography. He has written extensively on topics related to economic indicators of
sustainable development, and has been working on long-run empirical tests
of economic theories of sustainable development. Another area that Eoin is
working on is the relationship between food security, health and the environment using both anthropometric and palaeoecological indicators.
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2.3 Healthy Environment
Our economic prosperity and well-being is 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 humans to live in.

Air quality project highlights the increasing risk of bioaerosols for
human health
The need to measure the occurrence
and real-time development of bioaerosols related to natural emissions and agricultural and waste-management activities has increased dramatically over
recent years. This necessity is based on
the undesirable effects that they are
expected to have on human health as
these particles are known to penetrate
deep into the lung lining and also play
a role in Earth’s climate. For example,
Aspergillus fumigatus, which is released
from both composting and field harvesting activities, is an important airborne fungal spore pathogen known to
cause life-threatening infections in immunocompromised patients. High levels of pollen can also be serious to those
in the population who have “at risk”
respiratory issues such as asthma. The
OLBAS project, led by Professor John
Sodeau (CRAC, ERI, School of Chemistry), investigated new methods for

detecting and quantifying bioaerosols
and in 2019 published a report for the
Environmental Protection Agency on
their findings. The on-site campaigns
carried out at a green-waste management facility in Ireland were the first
to provide real-time data on bioaerosol
emissions from these types of industrial
activities. The results showed that the
bioaerosol counts varied enormously
depending on working activity, time
of day/week and weather conditions.
Monitoring data collected in the staff
cabin showed that three major bioaerosol events occur each day, at opening
time, lunchtime and closing time. Airborne grass pollen was also identified
for the first time in real time by measuring its chlorophyll signal. The report
went on to recommend that, based
on these findings, indoor and outdoor
locations likely to be associated with
higher bioaerosol occupational risk

such as green-waste composting sites,
farms with hay barns and food waste or
associated agricultural facilities could
be continuously monitored as a matter
of course.

Groundwater a major global reservoir for antimicrobial resistant bacteria

Antimicrobial resistance is an increasingly serious threat to
global public health that shows no signs of abating. In fact
new modes of resistance are constantly evolving amongst
bacteria, fungi, viruses, and parasites when they are exposed
to antimicrobial drugs (such as antibiotics, antifungals, antivirals, antimalarials, and anthelmintics). This leads to increased

incidences of rapidly spreading strains of highly pathogenic
microorganisms (such as the now familiar MRSA - methicillin-resistant Staphylococcus aureus) threatening our ability
to treat common infectious diseases, resulting in prolonged
illness, disability, and death. Identifying and understanding
the sources and pathways for antimicrobial-resistant bacteria
is critical. A 2019 study led by UCC School of BEES researchers Dr Jean O’Dwyer, Dr John Weatherhill and Luisa Andrade
(with collaborators in Dublin and Canada) has revealed that
almost a third of the studied groundwater sources harboured
anti-microbial resistant bacteria. This study is the first systematic review and pooled analysis of antimicrobial resistant
bacteria occurrence in global groundwater supplies, which
are used as primary drinking water sources by 2.2 billion
people worldwide and are recurrently linked to significant
outbreaks of infection. Findings from the study leave little
doubt that groundwater represents a major global reservoir
for antimicrobial resistance; however significant additional
research is required to establish environmental determinants
and mechanisms mediating their occurrence.
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Cork - a healthy city in a changing climate?
As climate change becomes increasingly accepted as a threat to public health,
it is recognised that these health risks
are likely to be unevenly distributed and
will generally be greater for disadvantaged communities. In 2019, the ERI, in
conjunction with Cork Healthy Cities,
the Environmental Protection Agency, SHEP Earth Aware and EcCoWeLL
Cork, hosted a 2-day public workshop
to identify key actions to mitigate the
impact of our changing climate on our
health and wellbeing. ‘Cork a Healthy
City in a Changing Climate?’ focused
on the context and science of climate
change with a specific emphasis on action at local level. The first day’s event
was launched by Deputy Lord Mayor
and Green Party Councillor Oliver Moran and consisted of a set of seminars
presenting the science of climate and
health aiming to stimulate discussion
on the key public health considerations
of climate mitigation and adaption. Professor Ivan Perry of the UCC School of
16

Public Health set the scene for the subsequent presentations and discussions
by highlighting the global significance
of climate change as a threat to public
health. The second day’s event provided a platform to explore and discuss
the opportunities for action to promote
health in Cork City in the context of a
changing climate and to identify key
inter-agency action areas for the implementation of the Cork City Adaptation
Strategy and Cork Healthy Cities Action
Plan. The approach provided an opportunity to hear briefly from key experts
with presentations from ERI researchers across multiple disciplines including
Dr Christie Godsmark, Professor Ivan
Perry and Dr Janas Harrington (all from
the School of Public Health), Dr Jean
O’Dwyer (School of BEES), Professor
John Sodeau and Dr Dean Venables
(CRAC, School of Chemistry), as well
as Fergal Reidy of Cork City Council,
Kieran Lettice of Energy Cork, Finola
McCarthy of LTI Horticulture Black-

rock, Dr Margaret Desmond of the EPA
and Dr Ina Kelly, HSE. Topics discussed
by each group included air quality, water quality biodiversity and green spaces, energy, extreme weather events and
disease risk, health as a catalyst for climate action, food sustainability, mental
health and active transport. Key actions
such as the need for soft engineering
solutions to combat flooding, a national
smoky coal ban, solar powered bins and
sustainable footprint labeling on products were identified by group discussion
amongst members of the public, policy
makers and research experts, collated.
These actions will be embedded in the
implementation of the Cork City Climate Adaptation Policy and the Cork
Healthy Cities Action Plan 2020 – 2030
along with various local community development committees where they will
contribute to the formation of new policy decisions.

Annual Report 2019

Improving our understanding of the impact of microplastics in freshwater
Microplastics are plastic particles smaller than 5mm. These
particles are widespread in seas and oceans, and their harmful effects on many different marine animals are well known.
In contrast, we know relatively little about microplastics in
fresh water: their sources, environmental fate, and biological
impacts. Several large scale projects are currently working to
develop monitoring technology for these plastic particles, as
well as creating models to explain its spread and build-up in
the marine environment. However, microplastics can vary
greatly in chemical composition, size, shape and concentration, and may have different toxic effects under fresh water
conditions. Therefore, more information is needed to identify those microplastics posing the biggest risk for fresh water
species and the freshwater environment which is the central
objective of the EPA-funded Impact of Microplastics project,
led by Professor Marcel Jansen (School of BEES, ERI). The
project is exploring the impacts of microplastics on Irish fresh
water aquatic organisms and ecosystems. This knowledge
can inform monitoring programmes and regulatory policy by
identifying those microplastics that pose the biggest risks to
the freshwater environment. In 2019, the project team held
an intensive workshop on microplastics in the freshwater environment. A large group of scientists and students gathered
at the ERI Lee Road Building to discuss advances in our understanding of microplastics and their potential impacts on
the environment. Experts from Galway, Edinburgh, London,
Wallingford, and Ostend (Belgium) presented their research,
focussing on key issues in microplastics research such as the
presence, detection, and fate of microplastics in freshwater
and marine environments. A key message arising from the
workshop was that while microplastics are now ubiquitous in

the freshwater, marine and terrestrial environments, understanding of the impacts of these microplastics on organisms,
and trophic transfer between organisms, remains inadequate,
and monitoring is still in its infancy.
Knowledge on trophic transfer of microplastics within ecological food webs is also scarce. In the marine environment,
by-caught seals are a good source of data to monitor the incidence of microplastic pollution within coastal food webs. A
2019 study from Dr Emer Rogan (School of BEES, ERI) and
colleagues examined the incidence and distribution of microplastics along the intestines of by-caught seals recovered from
nets off the south coast of Ireland. The researchers found microplastics in the intestines of all of the seals, and noticed that
the locations of microplastic retention overlapped with the
location of parasite aggregations, posing a question - which
requires further research - of whether microplastics may play
a role in host-parasite interactions.

Sustainable Development Goal implementation in Ireland
In September 2015, UN Member States adopted the 2030
Agenda for Sustainable Development (“Transforming our
World”). The 2030 Agenda is a plan of action for people,
planet and prosperity and applies to both developed and developing countries. The centre piece of the 2030 Agenda are
the 17 Sustainable Development Goals (SDGs). The 17 SDGs
reflect the economic, social and environmental dimensions
of sustainable development and aim to achieve human development goals without compromising the integrity and stability of the planetary system to provide for future generations.

The recently launched MaREI-based SDGs4I project (Identifying Interactions 4 SDG Implementation in Ireland) led by
Dr Martin Le Tissier and Hester Whyte explores these global
aspirations against national goals in Ireland to understand
the nature of interactions between SDGs and targets - negative and positive - and their implication for coherent planning and efficient policy design in Ireland to reflect national
context, perspectives and priorities. This EPA-funded project
specifically addresses SDG Target 17.14 under Goal 17 (Partnerships for the Goals) calling on all countries to enhance
policy coherence for sustainable development. As part of the
project researchers will explore: integrating policy analysis to
ensure that proposed policies, programmes and targets are
supportive of nationally tailored SDGs; coordinating institutional mechanisms to create formal partnerships across sectoral line departments and agencies and; integrating modelling & tools to help clarify and articulate the interconnected
system of goals and targets and to analyse and inform key
policies, programs and projects for their impact on nationally tailored SDGs. The project focuses on how environmental
features of the SDGs support social and economic goals in
Ireland, and which SDGs are important in the context of national, regional and international responsibilities for Ireland.
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Climate Change occurring too fast for some species to adapt
In wildlife, the most commonly observed response to climate
change is an alteration in the timing of biological events such as
hibernation, reproduction or migration (phenological traits).
Changes in body size, body mass or other morphological traits
have also been associated with climate change, but show no
systematic pattern as confirmed by a 2019 Nature Communications study from Dr Tom Reed (ERI, School of BEES) and
colleagues. The researchers extracted relevant information
from the scientific literature to relate changes in climate over
the years to possible changes in phenological and morphological traits. They also evaluated whether observed trait changes
were associated with higher survival or an increased number
of offspring. The findings contained both good and bad news
for the species studied. On the one hand, the data shows that
many species are changing in ways that increase survival and
reproductive success. However, the models also show that this
may not be enough for populations to stay in the game long
term, because the rate of adaptive change is too slow. The fear

is that the prognosis for species of conservation concern, for
which researchers had little data, could be even worse. It is
anticipated that this analysis and the assembled data sets will
stimulate further research on the resilience of animal populations in the face of global change and contribute to a better
predictive framework to assist future conservation management actions.

UCC Green Campus climbs the international rankings
2019 was a very busy year for the UCC Green Campus Team. On April 14th and 15th,
the university was host to the 2019 Annual International Workshop on UI Green
Metric, which addressed the theme of “Sustainable University in a Changing World:
Lessons, Challenges and Opportunities.” Over 100 international delegates from 30
different countries across the globe attended the three-day event. An Tánaiste, Mr
Simon Coveney, who opened the event called on all universities to encourage and
challenge each other do better, to look at innovation and to set example to all other
institutions in the fight towards sustainability. In December 2019, UCC was, for the
second year running, ranked 9th globally in the UI Green Metric Ranking.
Also in 2019, UCC was awarded its 4th Green Flag from An Taisce, on behalf of the
Foundation for Environmental Education, and ranked number 1 globally for SDG12:
Responsible Consumption and Production in the Times Higher Education’s new Impact Ranking. 2019 also saw the pilot UCC Green Campus Living Laboratory Seed
Fund launched. The fund has supported one MSc. studentship and 5 demonstration projects on topics as diverse as behaviour insights on single-use plastic use, an
“Open Arboretum” on campus, and a Swap Shop for international students.

Do nature documentaries work?
The increasing popularity of nature documentaries, such as
Blue Planet, has sparked debate about their role in generating
awareness of the natural world. A 2019 study from researchers in the School of BEES and the ERI tracked how nature
documentaries transfer conservation knowledge by measuring audience reactions and engagement on Twitter and Wikipedia. Using the BBC’s Planet Earth 2 presented by Sir David
Attenborough as an example, Dr Darío Fernández-Bellon and
Dr Adam Kane looked at how Planet Earth 2 portrayed nature: what species appeared in the show, how much time on
screen was dedicated to each, and what group of animals they
belonged to. They then searched Twitter for 35,000 tweets
with the hashtag #PlanetEarth2, to see if audiences reacted
more to some species than others. By analysing the number of
visits to Wikipedia pages of each species, they then assessed
whether audiences were searching for further information on

18

each species. Finally, they looked to see if donations to two
nature charities coincided with the broadcast of the show.
The research, published in Conservation Letters demonstrated spikes in visits to a species page right after the broadcast;
this spike was independent of how well or poorly known the
species was beforehand. In fact, the researchers found that
Wikipedia pages of species that were poorly known by audiences, such as Golden Mole, received little or no attention
before the show, but Planet Earth 2 served to put them on the
map, generating increases in public awareness which lasted
for months. Although the research found changes in public
awareness of species, the link with proactive conservation actions, such as donations, was not clear. Researchers suggested
that associating a single unique charity with the show, may
create a clearer ‘call to action’ for viewers in this regard.
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The Anatomy of Ancient Animals
UCC researchers have discovered a new way to reconstruct the anatomy
of ancient vertebrate animals by analysing the chemistry of fossilised melanosomes from internal organs. The 2019 study, published in the journal
Proceedings of the National Academy of Sciences of the United States of
America, was led by Valentina Rossi and her supervisor Dr Maria McNamara (School of BEES and ERI) in collaboration with an international
team of chemists from the US and Japan. The team used cutting-edge
synchrotron techniques to analyse the chemistry of the fossil and modern
melanosomes using X-rays, allowing them to peer inside the anatomy of
fossils and uncover hidden features. Until recently, most studies on fossil
melanin have focused on the skin and feathers, whereas here the pigment
is linked to visible colour. Unexpectedly, the new study also showed that
melanin is abundant in internal organs of modern amphibians, reptiles,
birds and mammals, and their fossil counterparts. This discovery opens
up a new avenue for reconstructing the anatomy of ancient animals. In
some fossils, researchers can identify skin, lungs, the liver, the gut, the
heart, and even connective tissue. Additionally, this study suggests that
melanin had very ancient functions in regulating metal chemistry in the
body going back tens of millions of years. The team made the initial discovery of internal melanosomes in 2018 on fossil frogs. The advent of
new synchrotron X-ray analysis techniques allowed them to harness the
energy of fast-moving electrons to detect minute quantities of different
metals in the melanosomes. The fossils are so well-preserved that even
the melanin molecule can be detected.

Heat waves – at the dangerous intersection
of climate change and public health
Heatwaves are becoming more frequent
due to our changing climate. In addition to threatening the lives and health
of vulnerable populations, heatwaves
have cascading impacts in other areas of
society, such as reduced economic output, strained health systems and rolling
power outages. The Lancet estimates
that in 2017, 153 billion hours of work
were lost due to extreme heat. To reduce
future risks posed by climate change, we
need collective global action to scale up
early warning systems for heat waves.
Cities have a unique potential to adapt
to changing heat risks through effective
risk management at multiple levels within a city; connecting policies and incentives; and strengthening community adaptation capacity. In 2019, the Red Cross
Red Crescent Climate Centre (RCCC)
produced the RCCC Heatwave Guide, a
report intended to provide a resource for
cities to start planning for extreme heat.
ERI researcher Dr Christie Godsmark
(School of Public Health) was an expert
reviewer for this report which provides
information and recommendations for
technical staff within city government
including: working with partners to understand city-specific heatwave risks;

operational approaches to prepare for an
imminent heatwave; response strategies
to reduce human harm during a heatwave; and ways to learn from a heatwave
that has just ended. Case studies from
cities around the world are included in
this guide to highlight effective urban
heat adaptation strategies, including
early warning systems, climate-sensitive
designs and public information campaigns. Dr Godsmark’s own research
centres on the impacts of climate change
and extreme weather events on human
health and wellbeing with a particular

focus on vulnerable populations. Her
most recent publication Heat-health
vulnerability in temperate climates- lessons and response options from Ireland
highlights the anticipated heat-health
challenges in Ireland, and other temperate regions, through analysing vulnerable groups and systems, reinforcing the
need to respond and advocate for the
adoption of a “health and climate change
in all policies” approach and the development of a public health-focused heathealth action plan.
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Noise as pollution – human impact on the sensitive underwater world
Human activity in and around the world’s oceans brings tremendous growth as part of the Blue Economy but also increases the demands and pressure which we are placing on
this ecosystem, particularly with regard to biodiversity. Continuous, pervasive noise from shipping, construction, and offshore oil surveys can adversely affect marine species through
the propagation of sound waves, threatening the environmental status of the ocean. ERI researchers are investigating
the extent of this impact and working to develop solutions
through improved monitoring and management. JONAS is an
Atlantic Area funded project coordinated by the MaREI Centre, which is strives to mitigate the threat to biodiversity from
underwater noise pollution in the northeast Atlantic through
networking with other projects, researchers, and industry
professionals working on underwater noise projects. Having
identified the need for more research on noise propagation
and reception along with increased efforts to standardise terminology, measurements, techniques and ways of reporting,
JONAS is posed to push this forward and support researchers, policy makers and industry in working together to reduce
negative impacts of anthropogenic underwater noise.

Many cetaceans use sound to navigate, communicate and
feed. They are, as such, vulnerable to acoustic pollution. In
2019 the MaREI-based KOSMOS surveys enabled large-scale
analysis of effects of seismic surveys on cetaceans. While this
has been done on single species or at very small spatial scales,
this is the first time that significant impacts (80% reduction
in sightings of baleen whales and 50% reduction in sightings
of toothed whales) have been shown across multiple species.

Healthy Environment – New Principal Investigators
Paul Holloway
(Department of Geography and ERI)
Paul is a lecturer and researcher in the School of Geography with a background
in Biodiversity; Geographic Information Science (GIS); Movement Ecology and
Species Distributions. Paul’s research interests lie in how GIS, geocomputation,
and spatial analysis can be used to address a suite of geographical, ecological,
and environmental issues in natural, urban, and agricultural systems. His primary research explores the long-standing issue of incorporating movement into
future projections of species distributions, as well as looking at new methods
and techniques (e.g. step-selection analysis) for analysing animal movement
through different environments. He is also involved in using spatial statistics
and participatory GIS to explore questions related to urban infrastructure, planning policies, agriculture, and epidemiology.

Dr Marguerite Nyhan
(ERI, MaREI, School of Engineering)
Dr Marguerite Nyhan is a Lecturer in Environmental Engineering in the School
of Engineering. While conducting her PhD in Environmental Engineering in
Trinity College Dublin, Nyhan was invited to Massachusetts Institute of Technology and was awarded a Fulbright Scholarship. Following this, she worked as a
Post-Doctoral researcher at MIT and then at Harvard University. Later, she was
recruited by the United Nations in New York, where she worked as a Research
Scientist. With her background in environmental engineering, urban analytics
and public health, Marguerite leads research in designing intelligent solutions
for climate friendly, sustainable, healthy and livable cities of the future. Her work
also focuses on the human health impacts of climate change, and in harnessing
emerging technologies for humanitarian efforts and sustainable development
work. Marguerite is also currently a Visiting Scientist at Harvard University.
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SECTION 3 – ERI Research Centres’ Reports
Cleaner Production Promotion Unit
The CPPU conducts multi-disciplinary research on the sustainability of
socio-technical systems; sustainable consumption; governance for sustainability; and the broader human aspects of sustainable development.
The Unit is led by Dr Niall Dunphy (School of Engineering and ERI).

Addressing UCC’s climate impact
Continuing a long-standing collaboration, in 2019 CPPU and
the UCC Buildings and Estates Office, embarked on an exciting new project addressing the university’s climate impact.
With this project, CPPU’s Lauren Quinlivan and Dr Niall
Dunphy are determining the greenhouse gas emissions (i.e.
carbon footprint) associated with the university’s activities
and using this knowledge to work with stakeholders devising
a Climate Action Plan. The first part of the project involved
the determination of the carbon footprint of the university’s
activities using data from the 2017-18 academic year. The calculation of the carbon footprint followed the Greenhouse Gas
Protocol Corporate Standard which represents an update of
previous carbon footprints conducted by CPPU. A significant
enhancement over previous studies is the inclusion of emissions associated with the university’s procurement of goods

and services which is often excluded from assessments due to
calculation difficulties. The second part of the project involves
working with key stakeholders in priority areas highlighted by
the carbon footprint. Here, the researchers are engaging with
stakeholder panels using a structured dialogue process to explore opportunities and challenges and to co-create measures
to form the basis of a climate action plan.

Communities and energy in Austria
During September 2019, Dr Niall Dunphy and Dr Breffní Lennon, conducted extensive fieldwork
in Ternitz, Lower Austria on communities and energy. This work was carried out as part of the
SEAI funded EnergyPOLITIES project, in which citizen participation in the energy transition is
being explored. This is being achieved through examining different examples of citizen participation and civic mobilisation around energy projects. The innovative participatory business model
found in PhotovoltaikProjekt Ternitz, represents an exemplar of how the energy transition can
be delivered with the support of local communities. Working closely with local partners, the researchers engaged with local citizens and the city council officials to examine the social dynamics
that informed the development of the solar power project, and understand the lived experiences
of those impacted by the development. The fieldwork was very productive and subsequent analysis
and interpretation of findings offer fresh insights that is informing subsequent work.

Citizen Engagement – Envisioning Energy Futures
On 22 October 2019, Professor Evelina Trutnevyte from the University of Geneva gave a
invited talk at the ‘Citizen Engagement – Envisioning Energy Futures’ seminar organised
by the EPA-funded Imagining 2050 project, with contributions from Professor Brian Ó
Gallachóir, Dr Niall Dunphy, Dr Gerard Mullally, and Dr Alexandra Revez (all UCC).
Professor Trutnevyte presented an overview of the use of Informed Citizens Panels as
a research tool. These were used to explore citizen preferences of different low carbon
energy portfolios in Switzerland. The process aimed to ensure that the panel had a foundational understanding of different energy sources and technologies. Findings highlight
the value of the information led process in the selection of the low carbon portfolio,
stability of knowledge regarding some energy sources over others, the value of energy
autonomy, and exploring local specificities in the creation of preferred portfolios. The
issue of national energy autonomy and ownership was stressed and all speakers agreed
that this is a strong theme which drives greater acceptance of new energy portfolios.
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MaREI, the SFI Research Centre for Energy, Climate and the Marine

MaREI 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 Professor Brian Ó Gallachóir and Professor Jerry Murphy.

MaREI receives renewed SFI funding
Since its establishment six years ago, MaREI research has
made a significant research contribution to the areas of the
Energy Transition, Climate Action, and the Blue Economy,
and has used this research to inform policy, support industry, and empower society. MaREI has helped over 75 energy, climate and marine companies to date in developing new
technologies, from design through to demonstration and
commercialisation; lowering their overall carbon footprint
and energy bills; and in developing strategies to harness the
opportunities associated with the Energy Transition, Climate
Action, and the Blue Economy, including underpinning ESB’s
recent strategic plan to lead Ireland’s transition to a low-carbon energy future. The Centre’s research has underpinned
energy and climate policies of the Irish Government and the
European Union, particularly the EU decision in 2018 to increase its 2030 renewable energy targets. Through engaged
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research and dialogue with communities, MaREI also supports the human and societal dimensions of the Energy Transition, Climate Action, and the Blue Economy.
On May 9th 2019, the Minister for Business, Enterprise and
Innovation, Heather Humphreys TD, and Minister of State for
Training, Skills, Innovation, Research and Development, John
Halligan TD, announced an investment of €230 million in six
SFI research centres as part of Project Ireland 2040. MaREI was
amongst the successfully funded centres, receiving €19 million
in funding. Key to MaREI’s strategy for Phase 2 is the expansion of the Centre’s institutional partner base from six to thirteen partners supporting a general move towards larger, more
challenge-based projects within the Centre, and the forming
of new industry partnerships to focus on emerging challenges
such as the hydrogen economy and industrial efficiency.
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Irish Government welcomes research insights from MaREI energy
policy group

MaREI’s research increasingly underpins energy and climate
policies of the Irish Government, and in 2019 the Centre continued its engagement with policy makers at multiple levels.
The Irish Government published the highly ambitious Climate Action Plan (CAP) during 2019, which explicitly cites
MaREI research and guidance on climate adaptation and the
web-based Climate Ireland platform. MaREI provided insights
on climate mitigation from analysis results to the Government
as the plan was developed. This policy document is the first to
specify how Ireland can meet its mandatory EU 2030 emissions reductions targets. To mark Europe Day on May 9th,
students from eight Irish Universities were invited to a special
sitting of the Houses of the Oireachtas to give presentations
on policy challenges facing the European Union. Connor
McGookin, PhD student in the Energy Policy and Modelling
Group gave an account of his research on supporting the energy transition to a low carbon future on the Dingle peninsula. Connor’s SFI–funded project, Facilitating Ireland’s low
carbon transition through the development of new societal

and energy system frameworks, aims to overcome the obstacles slowing the rate of progress to a low carbon transition by
encouraging more active stakeholder engagement. He highlighted three findings, namely that climate change mitigation
ambitions must be stepped up, secondly that there is a huge
public appetite for climate action and thirdly that local action
must be adequately supported. Similarly, Dr Paul Deane, also
of the Energy Policy and Modelling Group, presented to the
Oireachtas Joint Committee on Climate Action in October as
part of a discussion on Hydraulic Fracturing Exploration. The
Joint Committee also incorporated research findings from a
2019 publication from Dr James Glynn of the Energy Policy
and Modelling Group, calling for 5-10% CO2 reductions per
year with carbon budgets to a zero carbon energy system by
2050, into their proposal report entitled ‘Forty ways to revolutionise Ireland’s approach to climate change’.
In an effort to ensure Ireland is at the forefront of adapting to
a more climate resilient future, An Taoiseach Leo Varadkar
hosted a Science Week meeting of key climate change experts
and scientists to discuss how Ireland can lead the charge of
climate change adaptation, mitigation and transition. Present
at the meeting were Dr Barry O’Dwyer of the Climate Ireland
project, Clare Watson and Professor Brian Ó Gallachóir, both
of the Energy Policy and Modelling Group.
Another invaluable step in informing research outputs, and
in enabling closer integration between research and policy
has been the ongoing series of seminars, jointly organised by
MaREI and the Evaluation and Audit Unit in the Department
of Foreign Affairs and Trade, which aims to provide a forum
for policymakers and wider stakeholders to discuss the challenges of system transition for policy, and build a common
understanding of how such transitions can be implemented
and evaluated.

Maritime Spatial Planning
Marine Spatial Planning (MSP) is a relatively new way of
looking at how we currently use the marine area and planning how best to use it into the future. MSP strives to strike
a balance between the different demands for using the sea
including the need to protect the marine environment. This
takes into account planning when and where human activities take place at sea and ensuring these activities are as efficient and sustainable as possible. MaREI’s research strengths
in the area of MSP are becoming increasingly recognised, as
is evident by the 2019 appointment of Dr Anne Marie O’Hagan to join the Department of Housing, Planning and Local
Government’s Expert Group on Marine Protected Areas
(MPAs), convened by Minister Eoghan Murphy. The Expert
Group is comprised of three sub-groups and Anne Marie
will lead the sub-group on ‘legal, governance and political
aspects’ of MPAs. The group’s work will include reviewing
existing marine environmental protection measures and advising on the processes required for the creation of MPAs. It
will also consider the gaps in existing legislation to underpin

such a network. This will assist Ireland in meeting its marine
environmental protection requirements under EU and international law. Slightly further afield, Dr O’Hagan was also invited to join the Technical Committee of the European Wave
and Tidal Energy Conference (EWTEC) in 2019. EWTEC
provides a forum where those at the forefront of technology
development in the sector meet, interact, present their latest
knowledge and debate new ideas and issues pertinent to wave
and tidal energy conversion, including those related to planning, socio-economics, consenting and the environment.
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Tracking and rehabilitation of the Irish grey seal
The Marine Ecology Group (MEG) at MaREI conducts fundamental and applied
research on key marine species across the
food web, from plankton to top predators
and contributes scientific knowledge to
industry and to policy (advice on risk and
mitigation, nationally and at EU level).
The Group has internationally recognised
and nationally unique expertise in monitoring sensitive marine species, particularly higher predators such as seabirds
and marine mammals protected under
national and EU conservation legislation.
In April researchers from MaREI and the
School of BEES fitted 10 grey seals from
the Inishkea islands with GPS tracking
technology, as part of a study on seal-fishery interactions. As apex predators, the
behaviour and health status of seals is an
important indicator of the condition of
the entire ecosystem in which they exist.

The data gathered from this project will
ideally help to answer key questions such
as how seals are getting into fishing nets,
how often they are getting caught, and
what can be done to prevent this. Also
contributing to this knowledge base is the
SeaMonitor project which tracks rehabilitated harbour seals from the Exploris
aquarium (Northern Ireland) to understand how well rehabilitated seals fare following release. Working closely with fishermen, the team are looking at key factors
such as where the seals are travelling to
in relation to fishing boats, and where the
seals may be at risk of getting caught in
nets. The next step is to feed that information back to relevant authorities, such
as Inishore Fishery Forum and BIM in order to help conservation efforts and have
maximum research impact.

Co-designing the sustainable development of Ireland’s offshore wind
resources
Under its Climate Action Plan, the Irish Government is aiming
to have 70% of Ireland’s electricity generated from renewable
sources by 2030; a 2019 Government announcement heralded
the fast-tracking of seven offshore wind projects in the Irish
Sea under a new planning regime. Public perception of windfarms has been historically contentious in Ireland particularly
in rural areas, but it has been hypothesised that the placing of
wind farms offshore has potential for less societal resistance.
To test this, researchers from the EirWind project conducted the first National Survey on Public Perception of Offshore
Wind Farms. Carried out by Ms Yvonne Cronin and overseen
by Dr Valerie Cummins, the survey polled 1,154 people online and suggested that there is ‘significant’ support from the
Irish public for the development of offshore windfarms in Irish
waters. EirWind is a MaREI Centre industry-led collaborative

research project, using offshore wind as the catalyst for innovation and impact funded by industry partners and Science
Foundation Ireland. The project utilises the concepts of Marine Spatial Planning (MSP) to develop a stakeholder engagement and data management framework for the study of strategic areas for the development of offshore wind, off Ireland’s
east, south and west coasts, and to assess impacts from the
development of renewable energies offshore from a biological,
environmental, infrastructural and sociological point of view.
The areas covered by the survey included the experience of
the Irish public with offshore wind farms to date but also also
looked at issues of job creation, effects on wildlife and visual
impact and whether people would be inclined to object to the
development of offshore wind farms in their area.

Biogas gets an upgrade with green hydrogen
Ireland’s plans to have 70% renewable electricity by 2030, much of which will be
offshore wind, could prove problematic on an island system. Green hydrogen
from offshore wind is a facilitator of renewable electricity, reducing curtailment
and constraint and is a form of chemical storage. However, hydrogen use presents
some unique challenges due to its low energy density impacting distribution, its
flammability and the lack of industry take-up. In 2019, researchers in the Biogas
and Biofuels group led by Professor Jerry Murphy made significant advances in the
energy transition by demonstrating the potential for green hydrogen to upgrade
biogas to renewable methane. Green hydrogen produced via electrolysis facilitates
the greater use of variable renewable energy by reducing curtailment at times of
high wind and low demand. The research published in 3 separate research articles,
demonstrated that biological methanation can replace physio-chemical upgrading
of biogas, increase energy output by 70% from a biogas facility, and lends itself to
existing digester systems. A prototype of the sequential ‘ex-situ’ reactor system
is under construction in the Biogas and Biofuels laboratory in the ERI Lee Road
Building, due for completion in 2020.
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Strengthening the EU response to energy poverty
Energy poverty describes the lack of access to modern energy services and is becoming a
widespread problem across Europe, as between 50 and 125 million people are unable to
afford proper indoor fuel for heating. According to the Energy Poverty Action initiative
of the World Economic Forum, energy poverty is the manifestation of social inequality in
energy consumption and access to energy is fundamental to improving quality of life and
is a key imperative for economic development. A 2019 Nature Energy paper from Dr Paul
Deane (Energy Policy and Modelling Group) and colleagues, described the extent of energy poverty in the EU and demonstrated how policymakers can strengthen the response
to energy poverty. It revealed that the concept of energy poverty was not recognized in
legislation until 2009, and only inadequate and fragmented level responses have been seen
across some member states. It proposed four key areas for EU action including prescriptive measures encompassing financial support, disconnection safeguards, consumer engagement and energy efficiency. Secondly, the EU should establish a definition for energy
poverty to develop a common basis from which member states can take action. Thirdly,
additional data should be gathered, including improved detail on building stock related
income and energy consumption data, and higher spatial resolution on affordability concerns. Finally, strategic coordination is required across social, consumer and energy policy,
given its multidimensional nature and to avoid continue ineffective action.

Inter-model assessment of direct air capture role in deep
mitigation pathways
The Paris Agreement has set ambitious
objectives to keep global warming well
below 2°C, and the scientific debate has
recently focused on the pursuit of 1.5°C
targets. Given the current level of CO2
emissions and the delay of global mitigation efforts, large-scale removal of
CO2 from the atmosphere is likely to
be needed. Concerns about the sustainability of biological strategies to achieve
this end and the inevitable competition
with food, water use, and ecosystems
have led to a focus on alternatives to
sequester carbon from the atmosphere.
Direct Air Carbon Capture and Storage
(DACCS) is a complementary technology; it can capture the CO2 produced
by distributed sources, is modular and
does not have major water and land interactions while competing for geolog-

ical storage with other carbon sequestration options. Until recently, only a
few modelling exercises had included
CO2 removal measures other than afforestation and bioenergy with carbon
capture and storage, and never in an
inter-model comparison. A 2019 study
from Dr James Glynn (Energy Policy
and Modelling Group) and colleagues
became the first study to analyse
DACCS using two global techno-economic models in an integrated assessment. This paper describes the critical
issues related to energy consumption,
and the costs and materials necessary
for an extensive rollout of DACCS technologies in global mitigation strategies.
The energy requirements for manufacturing the chemicals to remove carbon
dioxide from the atmosphere are pro-

jected to be significant, and may limit
the amount of installed DACCS. The
benefits from DACCS technologies are
linked to the rate at which its capacity
can be ramped up; this rate will likely be
very limited in the near-term. DACCS
shows considerable potential. However, the indirect impacts of large-scale
deployment will need to be studied
further, as they are likely to be considerable. If we over-rely on DACCS and
it doesn’t deliver emissions removals
at large-scale, then we will overshoot
our Paris Agreement targets, possibly
quite significantly. The paper concludes
that DACCS is not an alternative to
reducing emissions, and that we must
continue ratcheting up the mitigation
strategies that are already in place to
complement these technologies.
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Centre for Law and the Environment
The Centre for Law and the Environment is a centre of
excellence for research, teaching and advocacy work relating to law and the environment. Based in the School of
Law, the Centre supports and promotes a wide range of
high-impact 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 outreach and advocacy activity.
The Centre is led by its Co-Directors Professor Owen
McIntyre and Dr Áine Ryall.

17th Annual Law and the Environment Conference 2019
On 11 April 2019, the Centre for Law and the Environment
hosted the 17th annual Law and the Environment Conference which comprised almost 40 presentations delivered by
expert speakers from Ireland, Europe and beyond. Over 200
participants enjoyed presentations grouped into 13 specialist sessions and arranged around the overarching conference
theme: The Role of Environmental Law in the Transition to
Sustainability. The conference programme included three
specialist sessions on Environmental Transitions and others
on topics such as Circular Economy Law and Brexit and the
Future of Environmental Law, as well as a keynote presentation by Mr Mike Asquith, Project Manager for Sustainability
Transitions at the European Environment Agency. It also in-

cluded the now perennial sessions on Marine Environmental
law, Contemporary Developments in Planning Law, Energy
Law and Climate Law and Policy.
The 2019 event, which received generous support from the
Environmental Protection Agency, the Marine Institute and
Ronan Daly Jermyn Solicitors, has to date resulted in publication of 13 articles in peer reviewed journals including Energy
Policy, Review of European, Comparative and International
Environmental Law and the Journal of Energy and Natural
Resources Law, as well as a dedicated Special Issue of Environmental Liability: Law Policy and Practice on the theme
‘Transitions to Sustainability’.

Pictured above: Speakers at the Annual Law and the Environment Conference. (Photo credit: Pat Rice)
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11th Annual Postgraduate Research Symposium on Environmental Law
In conjunction with the annual Law and the Environment
Conference, the Centre hosted the 11th annual Postgraduate Research Symposium on Environmental Law, which saw
presentations on leading-edge research delivered by 14 postgraduate researchers from a range of Irish, UK and European

universities. As always, this event provided an important platform for new research activity in the field, as well as an opportunity for the postgraduate researchers to interact with the
speakers and participants gathered for the annual conference.

Selected Research Highlights 2019
The Centre supports and promotes a
wide range of high-impact, frontier research activity in Environmental, Marine, Climate, Energy and Natural Resources Law. Applied research, with a
‘real world’ focus is the hallmark of the
Centre’s work to date.
During 2019, key publications included
‘Environmental Rights – The Development of Standards’. Professor Owen
McIntyre was co-editor of this important collection. Both Professor McIntyre
and Dr Áine Ryall contributed individual chapters to the collection: ‘The
Human Right(s) to Water and Sanitation and the Relentless Development
of Standards’ and ‘The Aarhus Convention: Standards Governing Access to
Justice in Environmental Matters’.
In 2019, Centre PIs continued to publish
their work in a wide range of national
and international peer reviewed journals
including: Irish Planning and Environmental Law Journal, Dublin University
Law Journal, Water International and
Environmental Liability: Law Policy and
Practice.

Two researchers at the Centre were
awarded the PhD in 2019: Dr Celia
Le Lievre for her thesis on Sustainably Reconciling Offshore Renewable
Energy Developments with Natura
2000 Sites: An Adaptive Management
Framework and Dr Sharanya Basu Roy
for her thesis on Regulatory Quality of
Water Pollution Control: A Comparative Case Study of India and China.

the Agency for Science and Higher Education, Croatia to take part in the evaluation and reaccreditation of the Ph.D.
Programmes in Human Rights, Society
and Multi-level Governance, Faculty of
Law, University of Zagreb, and in Maritime Law and Law of the Sea, Faculty of
Law, University of Split.

Dr Ruby Moynihan was awarded an
Irish Research Council Postdoctoral
Fellowship (2019-2021) for a project
entitled Moving Forward with the Ecosystem Approach: Integrating the Sustainable Management of Freshwater
and Ocean Ecosystems. Rhoda Jennings
was awarded an Irish Research Council
PhD Scholarship (2019-2022) to support her doctoral research on The Role
of Science in Environmental Policy and
Law-making: A Critical Legal Analysis.
Professor Owen McIntyre was Invited
to join the UN Food and Agriculture
Organisation (FAO) Expert Working
Group on the emerging legal concept of
‘Water Tenure’, and was also invited by

UCC Community Engagement Week 2019
The Centre places significant emphasis on outreach and community engagement. On 10 October 2019, the Centre hosted a public event to mark UCC Community Engagement Week. The focus was on Climate Law and Governance, with
an strong emphasis on engagement, advocacy and activism to promote climate
action. Dr Maria Kirrane, Sustainability Officer, UCC discussed the role of educational institutions in leading climate action and specific activities underway at
UCC. Youth activist Alicia Joy O’Sullivan, from Skibbereen, reflected on her experience representing Ireland at the UN Youth Climate Action Summit in New
York. Dr Margaret Desmond, Climate Services, Environmental Protection Agency, focussed on the role of the National Dialogue on Climate Action in leading
on climate change activities at the national and local level. Centre Co-Director
Dr Áine Ryall explained recent developments in climate law, including climate
litigation, as a mechanism to force urgent climate action. The event generated
lively discussion around the challenges and opportunities involved in delivering
climate action and the vital role played in this regard by local communities.
Pictured left: Dr Áine Ryall, Dr Margaret Desmond, Alicia Joy
O’Sullivan, Dr Maria Kirrane (Photo credit: @UCC_civic)
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Corporate Law Theory and Regulatory Practice
Professor Irene Lynch Fannon is associated with a group of
progressive corporate law scholars who are interested in rethinking corporate law, theory and regulatory practice to respond to the modern concerns with sustainable economic
practise. In this context, building on the United Nations Sustainable Development Goals, these scholars focus on economic and market practise whereby economics and the market
generally has to be understood in terms of sustainable and
planetary boundaries as outlined in ‘Doughnut Economics:
Seven Ways to Think Like a 21st-Century Economist’. In con-

tributing to scholarship in this area Professor Lynch Fannon
has written recently on corporate tax in ‘Apple Tax - The Core
Issues’ and on EU social market value theory and asserts that
hidden beneath the corporate structure there are actors (management, shareholders and stakeholders) with motivations
that are complex and which are impervious to current regulatory models, as discussed in the forthcoming publication ‘The
Corporation and the EU Social Market Economy: A Renewed
Commitment’.

EU Environmental Law Events & Outreach
The Centre secured funding from the Department of Foreign
Affairs and Trade Communicating Europe Initiative which
enabled it to offer two public events to a wide audience, free
of charge. On 28 June 2019, a seminar explored Recent Developments in European Union Environmental Law. Over
100 people participated in this seminar including lawyers,
public authorities, regulators, Government officials, ecologists, NGOs, community groups, academics, students and
members of the public with an interest in environmental law.
The seminar explained recent developments in the law in an
accessible manner. It also sought to explain the obligations on
public authorities and the State in specific areas of EU environmental law, and the role of the public, including NGOs, in
enforcing those obligations.
On 18 October 2019, the Centre hosted a major conference
on Enforcing European Union Environmental Law. The conference was opened by Mr Simon Coveney TD, Tánaiste and
Minister for Foreign Affairs and Trade and attracted a capacity
audience. The Hon Ms Justice Marie Baker, now a Judge of the
Supreme Court, chaired the conference. A number of themes
relating to the enforcement of EU environmental law were ex-

amined including: the role of the EU Commission; EU nature
law; enforcing the right to clean air; private enforcement of EU
law; and the outlook for the future. The overarching aim was
to interrogate how best to deliver an effective implementation
of this complex and rapidly evolving field of EU law.

Pictured above: Mr Simon Coveney TD,
Tánaiste and Minister for Foreign Affairs
and Trade. (Photo: Rob Lamb photography)

Integration of Research and Teaching
Research-based teaching, at both undergraduate and postgraduate levels, is
an important element of the Centre’s
activity. The Centre offers two innovative taught LLM programmes: the
LLM (Environmental and Natural Resources Law) and the LLM (Marine and
Maritime Law), in addition to a range
of undergraduate modules in environmental law. Both LLM programmes
incorporate clinical elements: the Environmental Law Clinic and Law of
the Sea (Clinical) which is delivered in
association with the Naval Service. The
Centre’s Co-Directors also contribute
to the University Wide module on Sustainability.
During 2019, guest lectures, seminars
and workshops were delivered at the
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Centre by the Chief Justice of Ireland,
the Hon Mr Justice Frank Clarke (Adjunct Professor, School of Law, UCC)
and by leading practitioners and experts including: Joe Noonan (Noonan
Linehan Carroll Coffey), Dr Fred Logue
(FP Logue Solicitors), Dr Andrew Jackson (UDC Sutherland School of Law)
and Darragh Page (Programme Manager, Environmental Protection Agency).
These engagements enable our students
to gain important insights into how environmental law operates in practice
and underpin our commitment to experiential learning.
In November 2019, the Centre secured
funding from the Higher Education
Authority / National Forum for the Enhancement of Teaching and Learning

for a project on the theme Teaching Environmental Law for Policy Innovation
and Impact. The aim of this project is to
design, develop and test a series of innovative models of experiential learning in
the field of environmental law and policy. The models are intended to be transferable to other areas of law and beyond
the discipline of law. Dr Áine Ryall
(Principal Investigator), Professor Mark
Poustie, Professor Owen McIntyre and
Cara O’Mahony are the programme
team delivering this project.
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Conference on Environmental Law Enforcement
Four members of the Centre contributed to a major conference organised by
the Environmental Protection Agency
(EPA) and the Irish Centre for European Law (ICEL) on the theme Environmental Law Enforcement: Emerging
Challenges 2019 held in Dublin on 25
November 2019. The conference was
convened by Dr Áine Ryall and Dr Tom
Ryan (EPA). The Opening Address was
delivered by the Chief Justice, the Hon
Mr Justice Frank Clarke. The purpose
of the conference, which attracted a capacity audience, was to explore the role
of law and its enforcement in shaping

our approach to environmental protection. Professor Mark Poustie, Dean
of Law UCC, presented a paper on the
theme Tougher Penalties for Wildlife
Crime: Experience from Scotland. Dr
Áine Ryall spoke on the significance of
the principle of effectiveness of EU law
in the context of environmental protection and environmental law enforcement more generally.
Following an independent, competitive selection process, two PhD candidates based at the Centre were among
the early career researchers selected to

Above: Dr Tom Ryan (EPA); Dr Áine Ryall; the Hon Ms Justice Mary Laffoy;
the Hon Mr Justice Frank Clarke, Chief Justice; Laura Burke (Director General,
EPA); Dr John Temple Lang. (Photo Credit: Fennell Photography)

present their work at the conference.
Laurie O’Keeffe, PhD candidate, School
of Law UCC, presented her work on
A Critical Analysis of Enforcement of
Sea-Fisheries Law in Ireland. Sarah
Enright, PhD candidate, School of Law
and SFI Research Centre for Energy,
Climate and the Marine (MaREI), presented her work on Effective Marine
Governance: The Evolving Role of Marine Protected Areas as a Legal Tool for
the Conservation and Sustainable Use
of Marine Biodiversity.

Above: Dr Tom Ryan (Director, Office of Environmental
Enforcement, EPA), Sarah Enright, Laurie O’Keeffe, Edwin
Alblas (UCD Sutherland School of Law)

Cork Environmental Forum Public Sector Award 2019
Dr Áine Ryall was honoured with the Public Sector Award at
the Cork Environmental Forum Awards held on 27 November 2019. These awards acknowledge, honour and celebrate
the outstanding actions of groups, organisations and individuals that are in keeping with the spirit of sustainable development and community resilience, including raising awareness
on environmental sustainability. The award made to Áine Ryall recognised her outstanding public service, her influence

of future generations through her teaching and her outreach
work which enables learning and networking across a wide
and diverse community. Awards are made across the main
pillars of the Forum: Public Sector; Business and Commercial
Sector; Community and Voluntary Sector; Individual Category; and Sustainable Agriculture. Nominations are accepted
from Forum members and members of the public.
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Aquaculture and Fisheries Development Centre
The AFDC is a centre of excellence for aquaculture and fisheries research, based in
the School of Biological, Earth, and Environmental Sciences, focusing on fisheries and
fish population genetics, health of aquaculture species, and marine mammal research.
The Centre is led by its Director, Professor Sarah Culloty.

Aquatic animal health and biology
The Aquatic Animal Health Group in
the School of BEES and ERI and led by
Professor Sarah Culloty specialises in
ecological parasitology and immunology. Much of the group’s research focuses on diseases of commercially significant bivalve shellfish (oysters, clams,
mussels, scallops, cockles), but work is
also ongoing on other groups (crabs,
polychaetes, gastropods, tunicates).
The group is heavily involved in collaborative research with numerous active
partnerships across Europe and beyond,
and recent research directions include
the impact of potential climate change
drivers on disease development in the
marine environment and the impact of
climate change on coastal communities
that rely on the fishing industry.
Oysters in particular are very sensitive
to changes in climate and water quality, because they cannot move if a location becomes inhospitable. In this
sense, oyster populations are sentinels
of long-term climate fluctuations and
climate trends, and more broadly of
the ‘health’ of coastal ecosystems. In
2019, Dr Sharon Lynch participated in
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the Native Oyster Restoration Alliance
(NORA) technical writing workshop to
develop a handbook and set of recommendation for monitoring the native
European oyster, Ostrea edulis. NORA
supports the protection and ecological restoration of the native European
oyster, and its habitat in areas of its
current or historical distribution. This
handbook will support responsible restoration practice, in compliance with
biosecurity and sustainability.
Another ongoing area of concern with
regard to marine organism health is
the transfer of invasive aquatic species through ships’ hulls (biofouling).
Professor Sarah Culloty completed an
invited visit to Australia and New Zealand in autumn 2019 to take part in the
4th ANZPAC Workshop on Biofouling
Management for Sustainable Shipping.
Organised by Maritime Industry Australia Ltd., the workshop aimed to identify, promote and develop effective and
practical biofouling management strategies that will ensure shipping and other maritime industries can continue to
underpin trade, security and economic

development with minimal environmental impact. Professor Culloty spoke
on the topic of disease and pathogen
spread as an unintended consequence
of the global economy.
Fish and shellfish are known to have a
high content of selenium in their bodies. However, the role of selenium in
the biology of these animals is virtually
unexplored. In a 2019 publication in the
Journal of Molecular Biology, Dr Sharon Lynch and colleagues characterized
the oyster selenoproteome (collection
of proteins within the animal which
contain selenium) in detail and provided insights into selenium effects on
gene expression regulation in vivo. This
work paves the way for investigating
selenium biology in oysters and other
molluscs. Considering the importance
of these species in the food industry
and their high selenium content, this
research will prompt further studies to
identify the function of selenoproteins
and other aspects of selenium metabolism in these species. Imagery from
the research paper was chosen for the
cover art of that issue (pictured below).
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How climate change is impacting the lives of our native trout species

Little is known about why some fish migrate to sea and others
do not - some brown trout make the decision to leave the
river where they are born and head to the sea in search of
more food, or mates, or to get away from unpleasant river
conditions - conditions which will be made much worse by
climate change. A key study from PhD student Louise Archer
(under supervision from Dr Tom Reed) and colleagues in the

School of BEES and the ERI published in Global Change Biology, asked the question of how changes in water temperature
and the amount of available food (both affected by climate
change) influence the migration of brown trout. By rearing
young of wild trout for two years under conditions of reduced food and increased temperature, and then recording
the numbers of future sea-going migrants, the team found
that food reduction increased the numbers of migrating fish,
but warm temperatures had the opposite effect, where fewer fish chose to migrate to sea, instead remaining resident in
fresh water. With conflicting pressures mounting, trout will
become under increased pressure make complex decisions
about whether they should migrate. The study noticed that
fish choosing migration were smaller and in poorer condition than fish that remained in fresh water, indicating sea migration occurred when the fish urgently needed to consume
more food. Understanding how climate change will affect
migratory sea trout is crucial to successful management and
conservation of the species, particularly since many sea trout
populations have shown dramatic declines across Europe in
recent years. This study sheds some light on this enduring
question by highlighting how warming temperatures cause
fewer fish to migrate to sea, with more fish remaining in fresh
water to reproduce earlier. Worryingly, this research suggests
that with climate warming, we may see further declines in
sea-going trout.

Our top predators diet and the implications for Irish fisheries
Foraging is one of the most important components of individuals’ reproductive success and survival in free-ranging marine
mammals, the energetic costs of foraging are high; animals
with high-energy requirements have the potential to considerably impact local prey populations and often play important roles in the structure and functioning of their ecological
communities. Equally, factors affecting the prey, such as fishing industry practices and climate change, will impact on the
predators foraging behaviour, ultimate diet and survival. In a
2019 study from PhD student Martha Gosch (under supervision from Dr Michelle Cronin, Dr Mark Jessop, and Professor
Emer Rogan) and colleagues in the School of BEES, MaREI
and the ERI, the diet of the grey seal was investigated to understand how top predators and their populations respond
to changing ecological and environmental conditions, and to
comprehend their functional roles in the marine ecosystem.
Grey seals can move between feeding sites and so researchers
used scat samples collected at contrasting habitats (shallower
and deeper waters) in Irish waters to determine prey composition. Regional differences in the diet appeared to reflect regional differences in the physical habitat features, with seals
foraging in deeper waters over sandy substrates showing a
higher prevalence of prey species such as blue whiting and
sandeels. Conversely, seals foraging in comparatively shallow
waters had a greater contribution of seabed and groundfish
species such as cephalopods and flatfish in their diet.

Considered internationally important commercial fishing
grounds, Irish waters support many species of marine mammals. Against a backdrop of direct and indirect pressures on
marine ecosystems, effective conservation of species and their
habitat requires an understanding of the interactions that drive
the functioning of an ecosystem. Rather than assuming predator diet is consistent across ecosystems, this study emphasises the importance of incorporating regional diet information
when constructing fisheries and ecosystem-based models.
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UN Environment GEMS/Water Capacity Development Centre
The UN Environment GEMS/Water Capacity Development Centre
(CDC) provides global capacity development in water quality monitoring and assessment working on a programme of activities to
support the Water Sustainable Development Goals. The Centre is
led by its Director, Dr Debbie Chapman (School of BEES and ERI).

Training future professionals in water quality and monitoring
Through its global scoping exercise and bilateral discussions
with the water and education sectors in developing countries,
the UN GEMS Water Capacity Development Centre (GEMS
Water CDC) identified a need for a flexible, advanced courses for individuals involved in water quality management
throughout the world. In addition, the new UN Agenda 2030
Sustainable Development Goal for water (SDG 6) is leading
to an increased demand for knowledge, understanding and
capacity in water quality monitoring and assessment worldwide. To meet these needs, GEMS Water CDC developed
the Postgraduate Diploma in Freshwater Quality Monitoring and Assessment in conjunction with the School of BEES,
to enable the development of water monitoring expertise in
countries through online learning. Students received online
training in modules such as Freshwater Quality Monitoring
using Biological and Ecological Methods; Freshwater Quality
Monitoring using Particulate Material; and Freshwater Quality Monitoring in the Field and Monitoring and Assessment
of Groundwater. The Postgraduate Diploma field course
module was delivered by the GEMS Water CDC in April
2019 in Cork. It provided an opportunity to demonstrate and
practice field sampling and monitoring techniques for freshwater quality assessment. During this intense week of fieldwork the Postgraduate Diploma students completed a series

of practical exercises on water sampling for chemical and biological analysis in rivers, lakes, reservoirs and groundwaters.
This field course gave the students an opportunity to work in
the field and laboratory as well as to interact with the Centre staff, colleagues from the School of BEES and the EPA.
Some students have chosen to continue their postgraduate
studies through an MSc. In Freshwater Quality Monitoring
and Assessment; thirteen students are currently carrying out
research projects in their home countries in Africa and the
Caribbean on a wide range of projects.

The potential for Citizen Science to help reach SDG Goal 6
As the implementing partner for SDG Indicator 6.3.2 for Water Quality, GEMS Water CDC are involved in numerous activities contributing to the 6.3.2 methodology. In 2019 MSc student Lauren
Quinlivan worked with GEMS Water CDC and the UCC Centre for Global Development to carry out
a research project which explored the role for Citizen Science in achieving the goal. Lauren’s research
compared the measurements used for SDG Indicator 6.3.2 for ambient water quality with those collected by FreshWater Watch (Earthwatch’s global citizen science project aiming to better manage and
protect freshwater quality) in their Citizen Science monitoring programmes. By training a group of
secondary school students to use the FreshWater Watch field kits to sample and analyse water from
two different rivers in Kerry, Lauren was able to validate citizen science monitoring for SDG indicator
6.3.2. In addition, the Centre organised a Regional Support Meeting for SDG Indicator 6.3.2 in Zambia in April, in conjunction with the Water Resources Management Authority of Zambia (WARMA).
Participants were invited to attend from Southern and Eastern African countries. The meeting was a
follow-up to the SDG Indicator 6.3.2 Technical Expert Feedback Workshop, held in Dublin in October 2018 which aimed to establish a group of countries in the Southern and Eastern African region
that experience similar challenges in reporting for the SDG Indicator 6.3.2. This interaction will build
connections for the exchange of ideas; investigate novel approaches to data collection that are regionally relevant; and to identify potential for division of labour in the region.
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Water Quality Monitoring Training Workshop, Vientiane, Laos
The Mekong River is one of the world’s great river systems,
flowing 4,909 km through six countries: China, Myanmar,
Thailand, Lao PDR, Cambodia, and Viet Nam. The source of
the river’s great productivity is its seasonal variation in water level and the range of wetland habitats inundated. The
Mekong River Basin’s biodiversity is immense, even in comparison with other parts of tropical Asia. Its biodiversity is
fundamental to the viability of natural resource-based rural
livelihoods of a population of 60 million people living in the
Lower Mekong Basin. The Mekong River Commission (MRC)
is the only inter-governmental organisation that works directly with the governments of Cambodia, Lao PDR, Thailand
and Viet Nam to jointly manage the shared water resources
and the sustainable development of the Mekong River. As a
regional advisory body governed by water and environment
ministers of the four countries, the MRC ensures the efficient
and mutually beneficial development of the Mekong River
while minimising the potentially harmful effects on the people
and the environment in the Lower Mekong Basin.

Katelyn Grant from the Centre travelled to the MRC secretariat in Vientiane, Laos to deliver the water quality monitoring
and reporting workshop in February, 2019. The participants
came from Viet Nam, Cambodia, Thailand and Laos and were
already involved in environmental management activities in
the Mekong River region particularly laboratory analysis of
freshwater samples and the reporting of results. Many topics
were discussed including different approaches for monitoring
water bodies including physical and chemical parameters, as
well as biological methods; data management and ways to review and evaluate an existing monitoring programme.

In collaboration with the MRC, in 2019 the GEMS Water
CDC developed a training workshop for staff of the Environmental Management Division to support them in analysing
trends in water quality over 10 years for the production of a
water quality assessment report. Dr Debbie Chapman and
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Centre for Research into Atmospheric Chemistry

CRAC is a leading national centre for atmospheric chemistry research carrying out
laboratory, field and modelling studies to support clean air quality. The CRAC Centre
Director is Professor John Wenger (School of Chemistry and ERI).

Visiting researchers welcomed as part of the EUROCHAMP 2020 project
The Horizon 2020-funded project, EUROCHAMP-2020, aims at further integrating the most advanced European
atmospheric simulation chambers into
a world-class infrastructure for research
and innovation and ensure that Europe
retains its premier place in atmospheric simulation chamber research. The
project is composed of a coordinated set of networking activities, which
deliver improved chamber operability across the infrastructure, as well as
standard protocols for data generation
and analysis. Trans-national access is
provided to sixteen different chambers
and four calibration centres, becoming
the core of the project. CRAC’s atmospheric simulation chamber, at UCC
is part of the €9M European research
project, and each year the Centre hosts
research visits from colleagues as part

of the transnational access programme.
In 2019, visiting researchers from Spain
and Japan used the chamber to study
atmospheric processes related to biofuels and night-time particle formation
in polluted marine atmospheres. The
latter topic involves some interesting
interactions between the nitrate radical
and iodine species which are common
in the marine atmosphere, especially in
regions with high occurrences of brown
macroalgae, which release molecular
iodine under oxidative stress conditions. These experiments contributed
to the understanding of particle formation in polluted marine atmospheres,
e.g. coastal cities. The formation of
marine aerosols depends ultimately on
the availability of new, nanometre-scale
particles in the marine boundary layer,
which were the subject of this inves-

tigation. As marine aerosol strongly
scatters radiation there is an impact on
visibility in coastal cities during dusk
and dawn, and since particles also affect
Earth’s radiation budget, new mechanisms on particle production are important for improving our understanding of climate change.

CRAC collaboration with Cork City Council to launch Ireland’s
first low-cost sensor network for monitoring air quality
Air pollution is responsible for over 1,200 premature deaths
in Ireland every year. The pollutant impacting most on health
is particulate matter (PM) which is composed of thousands of
tiny particles suspended in air. The smaller the PM, the further it can travel into the body. For example, particles with
diameters less than 2.5 micrometres (PM2.5) can be breathed
into the lungs and penetrate deep into the respiratory system. Some smaller particles can even enter the bloodstream.
CRAC, along with colleagues in Cork City Council and CIT,
monitor PM on a continuous basis as part of the national air
quality network operated by the EPA. However, these moni-
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tors measure PM in only four locations across the city. As part
of wider plans to expand air quality monitoring in Cork City,
CRAC teamed up with Cork City Council in 2019 to set up
Ireland’s first low-cost sensor network. Around 15 low-cost
PM sensors have been deployed across the city as part of this
pilot study, with the data reported in real-time on the PurpleAir website. From October to December 2019, a number of
strong pollution episodes were observed and the new network
enabled the extent of the pollution to be observed across Cork
city for the first time. These pollution episodes peaked during
the hours of 6pm to midnight and were caused by emissions of
PM from the residential burning of solid fuels (peat, wood and
coal) for home heating. The concentration of PM reached unhealthy levels on several occasions when dispersion of the pollution was limited by a strong temperature inversion and low
wind speeds. These worrying findings prompted Prof John
Wenger and Prof John Sodeau to renew their calls for government policies to tackle solid fuel burning and also further improve monitoring capabilities nationwide. CRAC continues to
work with Cork City Council on air quality monitoring in the
city and how this information can be used to inform the Air
Quality Action Plan for Cork City, which is planned for 2020.
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The Art of Air Pollution
Every year the United Nations organises World Environment
Day in June to raise awareness of a particular area of environmental concern. In 2019, the theme was Beat Air Pollution and to mark the occasion the Centre for Research into
Atmospheric Chemistry selected five iconic images that reflect our understanding of matters controlling air quality to
raise awareness about air pollution in a user-friendly way. This
mini-exhibition included images of China’s Sichuan Province,
where acid rain has attacked the Leshan Buddha monument;
JMW Turner’s “Red Sky and Crescent Moon” which shows
a spectacular red sunset caused by the presence of volcanic

sulfate particles after the eruption of Mt Tambora in 1815; a
satellite image obtained by the NASA Total Ozone Mapping
Spectrometer (TOMS) depicting the hole in the ozone layer;
the New Delhi smog; and the graffiti artist Banksy’s famous
Season’s Greetings mural in Port Talbot, Wales. The environmental ‘success stories’ of increased awareness and action
around acid rain and ozone depletion demonstrates that scientists, politicians and the general public are capable of aligning
and acting for the same positive outcome. These past victories
have provided hope that we can defeat the inter-connected
worldwide problems of air pollution and climate change.
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SECTION 4 – Outreach & Public Engagement

Science in the city
Cork is a city rooted in the tradition of
bringing education, learning and discovery outside of the University walls and
into the local community. In September,
for the second year running UCC played
host to European Researchers Night.
Branded ‘Cork Discovers’, the city-wide
event included demos, exhibitions, information stands and a careers café and
welcomed members of the public of all
ages to The Discovery Hall in UCC’s
Western Gateway Building. ERI researchers from CRAC, MaREI, AFDC,
School of Microbiology and the School
of BEES participated in this successful
outreach event, coordinated by the UCC
Office of the Vice President for Research
and Innovation and UCC Academy.
Similarly, the ever-popular Cork Culture Night provides the opportunity to
celebrate the established role of science,
research and technology in Cork’s cultural scene. The School of BEES, a favourite fixture in the Culture Night calendar, allowed visitors to get hands-on
with specimens from their collections
of mammals, sea creatures, plants, geological samples and fossils. With the
additions of exhibits such as Meet the
Scientist, the albatross photo booth,
water testing demos and the chance to
participate in a fossil dig, the School of
BEES continued to offer a diverse and
unique element to the Festival.
On a longer timescale, the 2019 Cork
Science Festival consisted of a weeklong
programme of events, during which
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researchers from the ERI, MaREI and
School of BEES featured at the Family Open day held in UCC’s Western
Gateway Building with an interactive
booth containing demonstrations, activities and information for both parents
and children on the topics of climate
change, renewable energy, marine life,
and air and water quality and ecology.
In addition, PhD student Aoife Long
and Dr Chen Deng (both of the ERI and
MaREI Biofuels group) collaborated
with Professor Jools Gilson from UCC
department of Theatre, to develop a
contemporary dance-based workshop
on Renewable Gas. The Wise Movement workshop was held at the Firkin
Crane theatre, which has the reputation
of the leading centre for dance in Cork.
The workshop was interactive, and participants were invited to learn about gas
behaviour and processes through a series of movement exercises. Meanwhile,
in more familiar surroundings, Professor Brian Ó Gallachóir (MaREI, ERI,
School of Engineering) chaired an interactive public event Listen to the Science
in response to the youth climate strike
movement. Addressing questions, perceptions and misconceptions about the
climate crisis and our transition to a
low carbon future, the panel included
Dr Hannah Daly, Dr Paul Deane and Dr
Stephen Flood (all MaREI, ERI). Slightly
further afield, in collaboration with the
Dingle Hub, MaREI held three separate
Climate Hack events in each of the secondary schools in the Dingle area, students were given a brief overview of the

energy challenges and asked to develop
solutions using information sheets provided on electricity, heating and transport. The Dingle Hub have selected
three ideas that will link up with initiatives seeking to improve public transport and investigate the potential for
a community owned solar PV farm or
anaerobic digester. MaREI also worked
with a team from each school to prepare poster presentations for the launch
of the Dingle Peninsula Energy Master
Plan in February 2020. ERI and MaREI
also supported the RTÉ/Oireachtas
Youth Assembly on Climate Action,
which was held in the Dáil as part of
Science Week, and participated in the
STEM South West secondary schools
event which took place in November
in Rochestown Park Hotel. Volunteers
enjoyed a busy evening talking to future researchers about climate research,
energy engineering, environmental law
and marine ecology.
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Science in the community
ERI researchers participated in the annual UCC Community Week in 2019, a week long
programme of free public and community events that celebrates community engagement
with UCC across the campus and beyond. Dr Niall O’Leary (ERI, School of Microbiology),
hosted a visit from the 6th class students of St Mary’s National School in Togher, to his
laboratory to explore microplastic pollution associated with fashion and beauty. Dr Maria McNamara (ERI, School of BEES) held the popular Under the Microscope workshop
opening up the world of microbeasts, fossils and crystals to young and old alike, and Dr
Eoin Lettice (ERI, School of BEES) took visitors on a tour of UCC’s tree collection as part
of the UCC Open Arboretum Project. Meanwhile the Centre for Law and the Environment hosted an open event ‘Climate Law and Governance’ with an emphasis on engagement, advocacy and activism to promote climate action. Contributors included Dr Áine
Ryall, Co-Director of the Centre for Law and the Environment, who spoke about recent
developments in climate law, including climate litigation as a mechanism to force urgent
climate action; Youth activist Alicia Joy O’Sullivan, from Skibbereen, Dr Margaret Desmond of the EPA and Dr Maria Kirrane, UCC Sustainability Officer.

Science for everyone
ERI researchers are constantly engaged in outreach activities
designed to make science more accessible to new audiences
by communicating concepts of societal importance without
scientific terminology and jargon. In May, Angie Nagle (ERI,
School of Engineering) participated in a Pint of Science and
Aoife Long became a comedian for the night as part of the
Bright Club Cork. Professor John Sodeau (CRAC, School of
Chemistry) presented his public seminar ‘Every breath you
take: a talk about air pollution and climate change’ as part of
the Cork Life Long Learning Festival. Dr Jean O’Dwyer and
Emma Critchley (both of BEES) got on their soapboxes as part
of Soapbox Science Festival in July. Dr Dean Venables (CRAC,
School of Chemistry) and Dr Eilis O’Reilly (School of Public
Health, ERI) visited St Catherine’s National School in Glasheen
to speak about the risks of air pollution ahead of the #schoolstreets campaign in September, while Dr Christie Godsmark
(School of Public Health, ERI) was guest speaker at the Taste
of West Cork Festival, participating in the West Cork Forum
on the topic of ‘Facing The Challenges Of A Rapidly Changing
World - Our Survival’. The Institute was also represented in
force in the 2019 FameLab Ireland event in the Triskel Centre,
Cork in February. Dr Karthik Rajendran, Aoife Long (both of
MaREI, School of Engineering, ERI) and Arno Fricke (School
of Microbiology, ERI) all took up the challenge to deliver a

non-specialist talk on their research topic in just 3 minutes.
This global sci-comm event, funded by Science Foundation
Ireland, is designed to inspire, motivate and develop scientists
and engineers to actively engage with the public and stakeholders. In addition, Dr Paul Deane (ERI, MaREI, School of Engineering) and Dr Aine Ryall (ERI, Centre for Law and the Environment) contributed to the Perspectives on Climate Change
panel as part of the Tralee-based Wild Mind Festival in April.
The Cork Social and Health Education Project (SHEP) is a
non-profit organisation with an environmental arm in the
form of the SHEP Earth Aware Group. Their vision of “a socially just world, where all people live in dignity, and where the
integrity of the earth is honoured” is in line with SHEP’s general style of experiential education. It involves helping people
gain knowledge about what is happening to the planet and
understanding how and why it is happening through inquiry
and expert guidance. The ERI continues its collaboration with
the Earth Aware group in 2019 by providing such guidance
through public talks from Professor John Sodeau on the topic of ‘Every Breath We Take’, concerning the relationship between climate change, air pollution and public health, and Dr
Christie Godsmark on the topic of ‘Climate Changes Health
– A call to action’.
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MaREI researchers on the SCI:COM stage
SCI:COM is an annual national science
communication event filled with talks, panel discussions, and networking. This year’s
theme examined creativity in science communication. For the first time there was also
a poster session and MaREI’s Hester Whyte
and Aoife Deane presented a Catching A
Wave, poster to explore ways of using an

art-science-technology approach for more
impactful engagement and communication on ocean and climate change related
science. Aoife Long (MaREI, ERI, School of
Engineering) also hosted a breakout session
about her experience entering the international Science Magazine ‘Dance your PhD’
competition.

An evening of weather and climate
In February, the ERI partnered with the Irish Meteorological Society, the UCC Astrophysics and Physics Society and
the Irish National Flood Forum to host an evening of public
talks on the topics of weather and climate. The event featured
Met Eireann’s Evelyn Cusack who spoke about the history of
weather forecasting in Ireland, fellow Met Eireann colleague
and UCC Graduate Dr Colm Clancy, who provided some
insights into his work on numerical weather prediction. ERI
speakers also contributed, Dr Lucia Hermida-Gonzalez (ClimATT, UN GEMS) who discussed her area of expertise - the
human influence in extreme weather and climate events, and
Dr Andy Ruth (Dept of Physics, CRAC, ERI) who explained
how the sun generates and influences the Earth’s weather.
We also heard from a representative from the Irish National
Flood Forum, Tadhg O’Leary who spoke about the efforts of
the local community from Blackpool in Cork City who have
taken initiative to protect their area –which is afflicted by
periodic flooding- from the effects of extreme weather. The
event was kindly sponsored by the EPA. On a similar theme,

Dr Paul Leahy (ERI, MaREI, School of Engineering) hosted a
public lecture from Emeritus Professor Philip O’Kane in November on the topic of the Cork floods of November 2009
and the Lower Lee Flood Relief Scheme.

How and why life evolved colour
Dr Maria McNamara’s (ERI, School of BEES) research focuses
on the preservation of soft tissues in the fossil record and how
this preservation provides unique insights into the biology of
ancient animals, particulary with regard to appearance of colour and features such as skin and feathers. Several of her key
recent findings relate to the preservation of structural and pigmentary colours in fossils and how this informs the evolution
of animal communication strategies and physiology through
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deep time. In 2019, Maria was invited to give numerous keynote addresses on this topic, including an invitation from the
Smithsonian Museum of Natural History in Washinton DC in
March. Maria spoke to the gathered audience on the theme
‘How and why life evolved colour’ as part of the Smithonsian’s
Deep Time Symposium series which explores ‘Life’s greatest
hits: key events in evolution’.
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Science and the Sea
The Cork Harbour Festival is the annual
celebration of Cork’s unique maritime
heritage. In recent years, the festival has
expanded to celebrate and consider the
ecological importance and renewable
energy potential of our oceans, particularly the impact of human activities
on marine biodiversity. In 2019, MaREI and the ERI hosted an interactive
booth at the SeaFest portion of the Festival, on Kennedy Quay in Cork’s port,
showcasing marine-based research in
the areas of renewable energy, bird and
mammal biodiversity and plastic waste
and informing the public about actions
we can take to help protect our oceans,
while Dr Tom Doyle (School of BEES,
ERI) gave a public talk on the dangers
of marine plastic pollution. MaREI’s
‘3 for the Sea’ event at Fountainstown

beach also played a part in Cork’s Harbour Festival. Families learned about
our marine environment, its amazing
inhabitants, the threats posed by marine litter. A beach clean, rock pool
exploration, marine themed arts &
crafts, and hands-on activities for all
ages were available on the day. On a
similar theme but at a different seaside
location, MaREI’s The Sea+Me event
took place on Dock Beach, Kinsale in
September. MaREI also visited a number of schools during 2019 delivering
workshops and talks on the theme of
the Marine environment, and Aoife
Deane, Communications & Public Engagement Manager also judged a student versus teachers debate on banning
single-use plastics.

Climate Lab Seminar Series 2019
The ERI launched its 2019 Climate Lab Seminar Series in Janurary with Dr Seán Healy, CEO of Social Justice Ireland, and
Dr Catherine Kavanagh of Cork University Business School.
Speaking on the topic of “Measuring Progress: Economy, Society and Environment in Ireland Today”, Dr Healy discussed the
measuring of real progress, taking into account the economic,
environmental and social factors that so heavily influence our
health as a society. Each year Social Justice Ireland marks the
UN World Day of Social Justice on February 20th by publishing
its Sustainable Progress Index which looks at Ireland’s relative
progress to date in meeting its responsibilities under the Sustainable Development Goals. In June, the ERI was honoured to
host Dr Satyendra Prasad, the Ambassador of the Republic of Fiji
to the United Nations. A former lecturer in development studies
in UCC from 1995-1996, Dr Prasad returned to UCC to give a
Climate Lab Seminar on the topic of climate change from the
perspective of populations occupying islands. He highlighted the
precarious position of the South Sea islands in particular, subject
as they are to rising sea levels and extreme weather events and
noted that smaller island countries look to Ireland to champion
the needs of island nations in the United Nations assembly.

In 2019, MaREI collaborated with
Port of Cork to deliver an educational
initiative around marine litter which
launched in January. Themed ‘Maintaining a Healthy Harbour’ the initiative aims to make school children
aware of marine litter, its sources and
impacts. Classes were encouraged to
collect and use the marine litter and recycled items to create a 3D art project
that would make people stop and think.
Projects were exhibited at Port of Cork
as part of Cork Harbour Festival and
SeaFest. MaREI was also involved in an
art initiative and subsequent exhibition
called Tools of the Trade where primary school students created art pieces
taking inspiration from ‘tools’ used by
researchers and this was exhibited at
Cork City Hall during SeaFest.

Losing Alaska film screening
premiere
The ERI was delighted to be invited to take part in
October’s Cork Indie Film Festival screening of Losing
Alaska presented in association with Cork Environmental Forum. The film tells the story of an Alaskan
community suffering the effects of global warming,
and this screening was followed by a Q&A and panel
discussion with the film director Tom Burke, Cork
Environmental Forum members and Dr Paul Bolger
(ERI Manager) and Clare Watson (ERI, MaREI).
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SECTION 5 – ERI in the Media 2019
January

February

The Government’s proposed
‘carbon cheque’ scheme

The dangerous
emissions pathway

Dr James Glynn,
The Hard Shoulder, Newstalk.

Dr Paul Deane, Eco Eye, RTÉ

The future of offshore energy
Dr Jimmy Murphy,
Nationwide, RTÉ

Feathers came first:
Dinosaurs beat the birds
by 100 million years
Dr Maria McNamara,
Irish Independent

April
Air pollution and
climate change

May

Professor John Sodeau, RTÉ
Drivetime and Newstalk

Let’s get on the biogas bus
and use eco-friendly fuel

UCC drives urgent Climate
Action governance

Professor Jerry Murphy,
Irish Examiner

Dr Áine Ryall, Irish Examiner

July
Atlantic puffin research
Dr Ashely Bennison and Dr Mark
Jessopp, Blue Planet UK

Evan Boyle, RTÉ Brainstorm

Sustainable fashion
Dr Eoin Flynn, RTÉ Drivetime

June
Conference at UCC attended
by delegates for community
ownership of wind farms
Dr Cian Desmond,
RTÉ News Six One

Societal consensus is key to
Ireland’s climate challenge
Professor Brian Ó Gallachóir,
Irish Times

Enniscorthy becoming Ireland’s
New Delhi, says expert

Dr Christie Godsmark,
RTÉ Brainstorm

Professor John Sodeau and
Professor John Wenger, The Times

August

UCC study finds plastic in
deep submarine canyon
Professor Andy Wheeler and
Dr Aaron Lim, Cork 96FM

National Geographic,
Dr Tom Reed

Fight to ban GM feed
imports in EU labelled
‘scaremongering’

Lessons on climate action
from the Rural Electrification
scheme

Dr Barbara Doyle-Prestwich
AgriLand

Dr Fionn Rogan, RTÉ Brainstorm

I live on the coast is my home safe?

The local and community
response to climate change

Climate Change is bad for your
health and everything else

Some animals can adapt to
climate change—just not fast
enough

October

March

Climate change: ‘It’s really
hard to remain hopeful’
Dr Jean O’Dwyer, Irish Times

November

September
Major conference on climate
change and health at UCC
ERI, Cork’s 96FM

Kieran Hickey from UCC
comments on new UN climate
report
Dr Kieran Hickey, RTÉ Drivetime

Scientists issue jellyfish
warning after more than 30
wash up on south-west coast
Dr Tom Doyle, Irish Examiner

December
Don’t have a ‘wasteful’ festive
period with these top ten tips
for a sustainable Christmas

MaREI the SFI Research Centre for
Energy, Climate and the Marine,
The Journal

10 Things To Know

ERI, Breaking News.ie

Dr Jimmy Murphy and
Dr Valerie Cummins, RTÉ One

Frontlines: What are they
doing to our trees?

Climate Action research

A curious fly and ‘illicit sex’
gave humanity cheese and
yoghurt 6,000 years ago

Dr Eoin Lettice, Hot Press

Are our storms getting worse
or is it that weather forecasters
are better informed?
Dr Barry O’Dwyer,
Irish Independent
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Professor Jerry Murphy and
Dr Clare Watson, the Blindboy
Podcast

Dangerous rise in air pollution
levels as smoky coal ban flouted
Professor John Sodeau,
The Business Post

Dr John Morrissey,
The Conversation

Biodiversity loss an issue in
Cork as well
Professor John Quinn, The Echo

UCC looks to maximise the
value in waste
Professor Mary McCarthy, The Echo

Annual Report 2019

SECTION 6 – Awards
Jeremy Gault to hold
GEO Blue Planet Co-Chair

School of BEES Best Presentation
and Paper Awards

Congratulations to Coastal & Marine Systems Research
Coordinator, Jeremy Gault (MaREI, ERI), on being selected as Co-Chair of GEO Blue Planet. GEO Blue Planet is
the ocean and coastal arm of the Group on Earth Observations (GEO), a partnership of more than 100 national
governments and participating organizations that envisions
a future where decisions and actions for the benefit of humankind are informed by coordinated, comprehensive and
sustained Earth observations.

Congratulations to Alicia Mateos (School of BEES, ERI) for
winning First Prize for Best Oral Presentation at the International Summer School on Emerging Micropollutants Removal from Wastewater in Finland, and to the 2019 Delap
prize winners for best published paper, Dr Mohit Tunwal
and Dr Emma Critchley from UCC School of BEES and the
ERI.

Professor Colm O’Dwyer receives
IRC Advanced Laureate Award
ERI and School of Chemistry PI, Professor Colm O’Dwyer,
was amongst 12 leading Irish researchers to each be awarded €1 million in research funding in April 2019. Professor
O’Dwyer received the award for his project Battery performance in technicolor – which will develop photonic material circuitry and 3D printed batteries for probing electrochemical energy storage mechanisms and cell performance.

MaREI Directors awarded
fellowships of the Irish Academy
of Engineering
MaREI Directors and ERI Vice-Directors Professor Brian
Ó Gallachóir and Professor Jerry Murphy (both also from
School of Engineering) were formally elected as Fellows of
the Irish Academy of Engineering in May 2019.

Cork Environmental Forum award
for Dr Áine Ryall
Dr Áine Ryall (Centre for Law and the Environment, ERI)
won the Public Sector Award in the Cork Environmental
Forum (CEF) Annual Environmental Awards 2019. The
CEF award aims to acknowledge and honour the actions of
groups, organisations and individuals around the county that
have contributed to the health or richness of the Cork environment. Áine was also among 25 academics identified as
“science-led game changers” by Silicon Republic, “25 Bright
Sparks working to make our world a better place in 2020”.

Staff recognition award winners
Congratulations to the SEFS student-nominated staff teaching award-winner Dr Jean O’Dwyer from the School of
BEES and the ERI, and to Professor Justin Holmes (School
of Chemistry and the ERI), winner of the Staff Leadership
Award.

UCC Elmer Morrissey Prize

Cork Convention Bureau
Ambassador Awards

Congratulations to Dr Shane McDonagh (ERI, MaREI,
School of Engineering) who won the UCC Elmer Morrissey
Prize in April. The annual award of €1500 is presented to
a UCC engineering student who demonstrates academic
excellence, contributions to student life and an interest in
improving their world. Shane is a recent PhD graduate of
the Biofuels and Bioenergy Research Group.

Two ERI researchers were recognised by the Cork Convention Bureau at their 2019 Cork Ambassador Award ceremony. School of Chemistry’s Dr Eric Moore received a Special Recognition Award while Dr Cian Desmond (MaREI,
ERI) was the winner of the Academic Conference Award
for bringing the EAWE Wind Energy Science Conference
to Cork.
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SECTION 7 – ERI around the world in 2019

The ERI has collaborative partnerships
with over 500 national and international
universities and companies, which result in
hundreds of publications annually. The top 15
countries with which we produced the most
publications in 2019 are highlighted here.

Top 15 countries
Ireland
United Kingdom
United States
Spain
France
China
Germany
Netherlands
Switzerland
Portugal
Australia
Canada
Italy
Sweden
Finland

42

286
78
40
28
27
25
25
19
18
17
11
11
10
10
9

11
40
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9

10

25
19
18
78
286
27
17
28
10
25

11

Publications co-authored with institutions
in other countries/regions

41%

59%

Published with national co-authors
Published with international co-authors
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SECTION 8 – ERI 2019 PhD and Research Masters Awards
POSTGRADUATE

QUALIFICATION

SUPERVISOR(S)

Barker

Aaron

PhD (Engineering)

Professor Jeremiah D. G. Murphy

Basu Roy

Sharanya

PhD (Law)

Professor Owen McIntyre

Cao

Xi

PhD (Science)

Dr Eric Moore
Dr Anna Maria Hogan

Critchley

Emma Jane

PhD (Science)

Professor John Quinn
Dr Mark Jessop

Curtin

Joseph

PhD (Commerce)

Dr Celine McInerney
Professor Brian Ó Gallachoir

Dennehy

Emer Regina

PhD (Engineering)

Professor Brian Ó Gallachoir

Flaherty

Sarah Jane

PhD (SPHeRE)

Professor Mary McCarthy
Dr Alan Collins

Gaffney

Fiac Mark

PhD (Engineering)

Professor Brian Ó Gallachoir

Gallagher

Colm

PhD (Engineering)

Dr Dominic O’Sullivan

Gil Pulido

Beatriz

PhD (Science)

Dr Niall O’Leary
Professor Alan Dobson

Gjørtz Howden

Julie

PhD (Law), Faculty of Law,
University of Bergen, Norway

Professor Owen McIntyre
(External Principal Supervisor)

Gkaragkouni

Maria

PhD (Science)

Professor Emer Rogan

Govi

Bianca

Master of Research

Professor Marcel Jansen
Dr Niall O’Leary

Hennessy

Liam John

MSc (Commerce)

Professor Thia Hennessy
Dr Robert Butler

Hinds

Stephen Michael

M Eng Sc (Elec.)

Dr Padraig Cantillon Murphy
Dr Emanuel Popovici

Hynes

Austin John

Master of Research

Dr Patrick A Meere
Dr Richard Unitt

Leahy

Kevin

PhD (Engineering)

Dr Dominic O’Sullivan

Le Lievre

Celia Andrea
Clementine

PhD (Law)

Professor Owen McIntyre
Dr Anne Marie O’Hagan

McDonagh

Shane

PhD (Engineering)

Professor Jeremiah D. G. Murphy

Negash
Ghebreegziabher

Kahsay

MSc (Commerce)

Professor Thia Hennessy
Dr Stephen Onakuse
Dr William P Marnane

Newman

Rebecca

PhD (Science)

Dr Ruth Ramsay O’Riordan

O’Donovan

Sarah Monica

PhD (Science)

Dr Claire O’Neill
Dr Aidan Sullivan
Dr David Clarke

Pye

Stephen

PhD (Engineering)

Professor Brian Ó Gallachoir

Reinhardt

Ingrid Carla

MEngSc
(Process & Chemical
Engineering)

Dr Denis Ring
Professor Jorge Oliveira

Tanner

Sean Anthony

PhD (Commerce)

Dr Seamus O’Reilly
Professor Mary McCarthy

Tesfay Okubazghi

Eskender

MSc (Commerce)

Professor Thia Hennessy
Dr Stephen Onakuse

Yue

Xiufeng

PhD (Engineering)

Professor Brian Ó Gallachoir
Dr Fionn Rogan

44

Annual Report 2019

SECTION 9 – ERI 2019 Peer-reviewed Publications
1.

Alialy, S., Gabriel, M., Davitt, F., Holmes, J.D. and Boland, J.J. (2019)
Switching at the contacts in Ge9Sb1Te5 phase-change nanowire
devices, Nanotechnology, 30, 33, 335706.

2.

Almeida, E.L., Carrillo Rincón, A.F., Jackson, S.A. and Dobson,
A.D.W. (2019) Comparative Genomics of Marine Sponge-Derived
Streptomyces spp. Isolates SM17 and SM18 With Their Closest
Terrestrial Relatives Provides Novel Insights Into Environmental
Niche Adaptations and Secondary Metabolite Biosynthesis Potential,
Frontiers in Microbiology, 10, 1713.

3.

4.

Almeida, E.L., Carrillo Rincón, A.F., Jackson, S.A. and Dobson,
A.D.W. (2019) In silico Screening and Heterologous Expression of
a Polyethylene Terephthalate Hydrolase (PETase)-Like Enzyme
(SM14est) With Polycaprolactone (PCL)-Degrading Activity, From the
Marine Sponge-Derived Strain Streptomyces sp. SM14, Frontiers in
Microbiology, 10, 2187.
Almeida, E.L., Kaur, N., Jennings, L.K., Carrillo Rincón, A.F., Jackson,
S.A., Thomas, O.P. and Dobson, A.D.W. (2019) Genome mining
coupled with osmac-based cultivation reveal differential production
of surugamide a by the marine sponge isolate streptomyces sp. SM17
when compared to its terrestrial relative s. albidoflavus j1074,
Microorganisms, 7, 10, 394.

5.

Andersen, K.S., Termansen, L.B., Gargiulo, M. and Ó Gallachóir, B.P.
(2019) Bridging the gap using energy services: Demonstrating a novel
framework for soft linking top-down and bottom-up models, Energy,
169, 277-293.

6.

Andrade, L., O’Malley, K., Hynds, P., O’Neill, E. and O’Dwyer, J.
(2019) Assessment of two behavioural models (HBM and RANAS) for
predicting health behaviours in response to environmental threats:
Surface water flooding as a source of groundwater contamination and
subsequent waterborne infection in the Republic of Ireland, Science of
the Total Environment, 685, 1019-1029.

7.

Archer, L.C., Hutton, S.A., Harman, L., O’Grady, M.N., Kerry, J.P.,
Poole, W.R., Gargan, P., McGinnity, P. and Reed, T.E. (2019) The
interplay between extrinsic and intrinsic factors in determining
migration decisions in brown trout (Salmo trutta): An experimental
study, Frontiers in Ecology and Evolution, 7, 222.

8.

9.

Arneill, G.E., Critchley, E.J., Wischnewski, S., Jessopp, M.J. and Quinn,
J.L. (2019) Acoustic activity across a seabird colony reflects patterns of
within-colony flight rather than nest density, Ibis, 162, 416-428.
Arneill, G.E., Perrins, C.M., Wood, M.J., Murphy, D., Pisani, L.,
Jessopp, M.J. and Quinn, J.L. (2019) Sampling strategies for species
with high breeding-site fidelity: A case study in burrow-nesting
seabirds, PLoS ONE, 14, 8, e0221625.

10.

Arso Civil, M., Quick, N.J., Cheney, B., Pirotta, E., Thompson, P.M.
and Hammond, P.S. (2019) Changing distribution of the east coast of
Scotland bottlenose dolphin population and the challenges of areabased management, Aquatic Conservation: Marine and Freshwater
Ecosystems, 29, 178-196.

11.

Baars, H., Ansmann, A., Ohneiser, K., Haarig, M., Engelmann, R.,
Althausen, D., Hanssen, I., Gausa, M., Pietruczuk, A., Szkop, A.,
Stachlewska, I.S., Wang, D., Reichardt, J., Skupin, A., Mattis, I.,
Trickl, T., Vogelmann, H., Navas-Guzmán, F., Haefele, A., Acheson,
K., Ruth, A.A., Tatarov, B., Müller, D., Hu, Q., Podvin, T., Goloub,
P., Veselovskii, I., Pietras, C., Haeffelin, M., Fréville, P., Sicard, M.,
Comerón, A., García, A.J.F., Menéndez, F.M., Córdoba-Jabonero, C.,

Guerrero-Rascado, J.L., Alados-Arboledas, L., Bortoli, D., Costa, M.J.,
Dionisi, D., Liberti, G.L., Wang, X., Sannino, A., Papagiannopoulos,
N., Boselli, A., Mona, L., D’Amico, G., Romano, S., Perrone, M.R.,
Belegante, L., Nicolae, D., Grigorov, I., Gialitaki, A., Amiridis, V.,
Soupiona, O., Papayannis, A., Mamouri, R.-E., Nisantzi, A., Heese,
B., Hofer, J., Schechner, Y.Y., Wandinger, U. and Pappalardo, G. (2019)
The unprecedented 2017-2018 stratospheric smoke event: Decay phase
and aerosol properties observed with the EARLINET, Atmospheric
Chemistry and Physics, 19, 23, 15183-15198.
12.

Baclaocos, J., Santesmasses, D., Mariotti, M., Bierła, K., Vetick, M.B.,
Lynch, S., McAllen, R., Mackrill, J.J., Loughran, G., Guigó, R., Szpunar,
J., Copeland, P.R., Gladyshev, V.N. and Atkins, J.F. (2019) Processive
Recoding and Metazoan Evolution of Selenoprotein P: Up to 132 UGAs
in Molluscs, Journal of Molecular Biology, 431, 22, 4381-4407.

13.

Baines, A., Watson, P., Cunningham, L.S., Rogers, B.D., Murphy, J. and
Lizondo, S. (2019) Modelling shore-side pressure distributions from
violent wave breaking at a seawall, Proceedings of the Institution of
Civil Engineers: Engineering and Computational Mechanics, 172, 3,
118-123.

14.

Baker K., Eichhorn M.P. and Griffiths M. (2019) Decolonizing field
ecology, Biotropica, 51, 3, 288-292.

15.

Balbaied, T. and Moore, E. (2019) Overview of optical and
electrochemical alkaline phosphatase (ALP) biosensors: Recent
approaches in cells culture techniques, Biosensors, 9, 3, 102.

16.

Barnes, P.W., Williamson, C.E., Lucas, R.M., Robinson, S.A.,
Madronich, S., Paul, N.D., Bornman, J.F., Bais, A.F., Sulzberger, B.,
Wilson, S.R., Andrady, A.L., McKenzie, R.L., Neale, P.J., Austin, A.T.,
Bernhard, G.H., Solomon, K.R., Neale, R.E., Young, P.J., Norval, M.,
Rhodes, L.E., Hylander, S., Rose, K.C., Longstreth, J., Aucamp, P.J.,
Ballaré, C.L., Cory, R.M., Flint, S.D., de Gruijl, F.R., Häder, D.-P.,
Heikkilä, A.M., Jansen, M.A.K., Pandey, K.K., Robson, T.M., Sinclair,
C.A., Wängberg, S.-Å., Worrest, R.C., Yazar, S., Young, A.R. and Zepp,
R.G. (2019) Ozone depletion, ultraviolet radiation, climate change and
prospects for a sustainable future, Nature Sustainability, 2, 7, 569-579.

17.

Benjakul, S., Pisuchpen, S., O’Brien, N. and Karnjanapratum, S. (2019)
Effect of antioxidants and packing conditions on storage stability of
cereal bar fortified with hydrolyzed collagen from seabass skin, Italian
Journal of Food Sciences, 31, 2, 347-366.

18.

Bennison, A., Quinn, J.L., Debney, A. and Jessopp, M. (2019) Tidal
drift removes the need for area-restricted search in foraging Atlantic
puffins, Biology Letters, 15, 7, 20190208.

19.

Benreguig, P. and Murphy, J. (2019) Modelling air compressibility
in OWC devices with deformable air chambers, Journal of Marine
Science and Engineering, 7, 8, 268.

20.

Benreguig, P., Kelly, J., Pakrashi, V. and Murphy, J. (2019) Wave-towire model development and validation for two OWC type wave
energy converters, Energies, 12, 20, 3977.

21.

Benreguig, P., Pakrashi, V. and Murphy, J. (2019) Assessment of
primary energy conversion of a closed-circuit OWC wave energy
converter, Energies, 12, 10, 1962.

22.

Benreguig, P., Vicente, M., Dunne, A. and Murphy, J. (2019) Modelling
approaches of a closed-circuit OWC Wave energy converter, Journal of
Marine Science and Engineering, 7, 2, 23.

45

Environmental Research Institute
23.

Benton, M.J., Dhouailly, D., Jiang, B. and McNamara, M. (2019) The
Early Origin of Feathers, Trends in Ecology and Evolution, 34, 9, 856869.

24.

Bergillos, R.J., Rodriguez-Delgado, C. and Iglesias, G. (2019) Wave
farm impacts on coastal flooding under sea-level rise: A case study in
southern Spain, Science of the Total Environment, 653, 1522-1531.

25.

Bergillos, R.J., Rodriguez-Delgado, C., Allen, J. and Iglesias, G. (2019)
Wave energy converter configuration in dual wave farms, Ocean
Engineering, 178, 204-214.

26.

27.

28.

29.

37.

Bose, A., Lin, R., Rajendran, K., O’Shea, R., Xia, A. and Murphy, J.D.
(2019) How to optimise photosynthetic biogas upgrading: a perspective
on system design and microalgae selection, Biotechnology Advances,
37, 8, 107444.

38.

Bergillos, R.J., Rodriguez-Delgado, C., Allen, J. and Iglesias, G. (2019)
Wave energy converter geometry for coastal flooding mitigation,
Science of the Total Environment, 130, 1232-1241.

Brinkerink, M., Ó Gallachóir, B. and Deane, P. (2019) A comprehensive
review on the benefits and challenges of global power grids and
intercontinental interconnectors, Renewable and Sustainable Energy
Reviews, 107, 274-287.

39.

Bhinder, M.A. and Murphy, J. (2019) Evaluation of the viscous drag for
a domed cylindrical moored wave energy converter, Journal of Marine
Science and Engineering, 7, 4, 120.

Buckley, D.N., O’Dwyer, C., Quill, N. and Lynch, R.P. (2019)
Electrochemical Energy Storage, Issues in Environmental Science and
Technology, 201946, 115-149.

40.

Burgoyne, E.D., Stockmann, T.J., Molina-Osorio, A.F., Shanahan,
R., McGlacken, G.P. and Scanlon, M.D. (2019) Electrochemical
Detection of Pseudomonas aeruginosa Quorum Sensing Molecules at
a Liquid|Liquid Interface, Journal of Physical Chemistry C, 123, 40,
24643-24650.

41.

Byrne, F. and delBarco-Trillo, J. (2019) The effect of management
practices on bumblebee densities in hedgerow and grassland habitats,
Basic and Applied Ecology, 35, 28-33

42.

Calado H., Fonseca C., Ansong J.O., Frias M. and Vergílio M. (2019)
Education and Training for Maritime Spatial Planners, In: Zaucha J.
and Gee K. (Editors), Maritime Spatial Planning: Past, Present, Future,
Palgrave Macmillan, Cham, pp. 441-468.

43.

Cao, X., Hogan, A. and Moore, E. (2019) Rapid Separation
of Organophosphate Pesticides using Micellar Electrokinetic
Chromatography and Short-end Injection, Journal of Forensic
Sciences, 64, 4, 1213-1220.

44.

Caravaggi, A., Irwin, S., Lusby, J., Ruddock, M., O’Toole, L., Mee, A.,
Nagle, T., O’Neill, S., Tierney, D., McCarthy, A. and O’Halloran, J.
(2019) Factors influencing Hen Harrier Circus cyaneus territory site
selection and breeding success, Bird Study, 66, 3, 366-377.

45.

Carballo, R., Arean, N., Álvarez, M., López, I., Castro, A., López, M.
and Iglesias, G. (2019) Wave farm planning through high-resolution
resource and performance characterization, Renewable Energy, 135,
1097-1107.

46.

Castelán-Sánchez, H.G., Lopéz-Rosas, I., García-Suastegui, W.A.,
Peralta, R., Dobson, A.D.W., Batista-García, R.A. and Dávila-Ramos,
S. (2019) Extremophile deep-sea viral communities from hydrothermal
vents: Structural and functional analysis, Marine Genomics, 46, 1628.

47.

Chandran, S., Ruth, A.A., Martin, E.P., Alexander, J.K., Peters, F.H.
and Anandarajah, P.M. (2019) Off-axis cavity-enhanced absorption
spectroscopy of 14NH3 in air using a gain-switched frequency comb at
1.514 µm, Sensors (Switzerland), 19, 23, 5217.

48.

Chen, J., Fullam, D.P., Yu, S., Böge, O., Le, P.H., Herrmann, H. and
Venables, D.S. (2019) Improving the accuracy and precision of
broadband optical cavity measurements, Spectrochimica Acta - Part
A: Molecular and Biomolecular Spectroscopy, 218, 178-183.

49.

Chen, X., O’Halloran, J. and Jansen, M.A.K. (2019) Orthophosphate
modulates the phytotoxicity of nano-ZnO to Lemna minor (L.),
Environmental Technology, 40, 18, 2446-2454.

Bjornevik, K., O’Reilly, É.J., Berry, J.D., Clish, C.B., Jeanfavre, S., Kato,
I., Kolonel, L.N., Le Marchand, L., McCullough, M.L., Paganoni, S.,
Schwarzschild, M.A., Talbott, E.O., Wallace, R.B., Zhang, Z., Manson,
J.E. and Ascherio, A. (2019) Prediagnostic plasma branched-chain
amino acids and the risk of amyotrophic lateral sclerosis, Neurology,
92, 18, E2081-E2088.
Bjornevik, K., Zhang, Z., O’Reilly, É.J., Berry, J.D., Clish, C.B.,
Deik, A., Jeanfavre, S., Kato, I., Kelly, R.S., Kolonel, L.N., Liang, L.,
Le Marchand, L., McCullough, M.L., Paganoni, S., Pierce, K.A.,
Schwarzschild, M.A., Shadyab, A.H., Wactawski-Wende, J., Wang,
D.D., Wang, Y., Manson, J.E. and Ascherio, A. (2019) Prediagnostic
plasma metabolomics and the risk of amyotrophic lateral sclerosis,
Neurology, 92, 18, E2089-E2100.

30.

Black, J.E., Kopke, K. and O’Mahony, C. (2019) A Trip Upstream
to Mitigate Marine Plastic Pollution – A Perspective Focused on the
MSFD and WFD, Frontiers in Marine Science, 6, 689.

31.

Black, J.E., Kopke, K. and O’Mahony, C. (2019) Towards a Circular
Economy: Using Stakeholder Subjectivity to Identify Priorities,
Consensus, and Conflict in the Irish EPS/XPS Market, Sustainability,
11, 6834.

32.

Blum, M. and McLaughlin, E. (2019) Living standards and inequality
in the industrial revolution: Evidence from the height of University of
Edinburgh students in the 1830s, Economics and Human Biology, 35,
185-192.

33.

Blum, M., McLaughlin, E. and Hanley, N. (2019) Accounting for
Sustainable Development over the Long-Run: Lessons from Germany,
German Economic Review, 20, 4, 410-446.

34.

Boolukos, C.M., Lim, A., O’Riordan, R.M. and Wheeler, A.J. (2019)
Cold-water corals in decline – A temporal (4 year) species abundance
and biodiversity appraisal of complete photomosaiced cold-water coral
reef on the Irish Margin, Deep-Sea Research Part I: Oceanographic
Research Papers, 146, 44-54.

35.

Borgwardt, F., Robinson, L., Trauner, D., Teixeira, H., Nogueira, A.J.A.,
Lillebø, A.I., Piet, G., Kuemmerlen, M., O’Higgins, T., McDonald, H.,
Arevalo-Torres, J., Barbosa, A.L., Iglesias-Campos, A., Hein, T. and
Culhane, F. (2019) Exploring variability in environmental impact risk
from human activities across aquatic ecosystems, Science of the Total
Environment, 652, 1396-1408.

36.

stratospheric ozone, UV radiation and climate change and
their implications for terrestrial ecosystems, Photochemical and
Photobiological Sciences, 18, 3, 681-716.

Bornman, J.F., Barnes, P.W., Robson, T.M., Robinson, S.A., Jansen,
M.A.K., Ballare, C.L. and Flint, S.D. (2019) Linkages between

46

Annual Report 2019
50.

Clarke, F., Kenny, D. and Ryall, Á. (2019) How Our Courts Decide:
Decision-making Processes of Supreme Administrative Courts,
Association of the Councils of State and Supreme Administrative
Jurisdictions / ACA-Europe, Brussels, Seminar of ACA Europe and
the Supreme Court of Ireland, General Report.

64.

Daly, S.M., O’Connor, D.J., Healy, D.A., Hellebust, S., Arndt, J.,
McGillicuddy, E., Feeney, P., Quirke, M., Wenger, J. and Sodeau,
J. (2019) Investigation of coastal sea-fog formation using the WIBS
(wideband integrated bioaerosol sensor) technique, Atmospheric
Chemistry and Physics, 19, 8, 5737-5751.

51.

Coffey, A. and Jansen, M.A.K. (2019) Effects of natural solar UV-B
radiation on three Arabidopsis accessions are strongly affected by
seasonal weather conditions, Plant Physiology and Biochemistry, 134,
64-72.

65.

Dávalos, A., Henriques, R., Latasa, M.J., Laparra, M. and Coca, M.
(2019) Literature review of baseline information on non-coding RNA
(ncRNA) to support the risk assessment of ncRNA-based genetically
modified plants for food and feed, EFSA supporting publication, 16, 8,
EN-1688.

52.

Collins, C., Quirke, T., McKeown, S., Flannery, K., Kennedy, D. and
O’Riordan, R. (2019) Zoological education: Can it change behaviour?,
Applied Animal Behaviour Science, 220, 104857.

66.

53.

Connolly, A., Cermeño, M., Crowley, D., O’Callaghan, Y., O’Brien,
N.M. and FitzGerald, R.J. (2019) Characterisation of the in vitro
bioactive properties of alkaline and enzyme extracted brewers’ spent
grain protein hydrolysates, Food Research International, 121, 524-532.

Davenport, J. (2019) Fish: Ecophysiology (biotic and abiotic factors in
fish distribution, tolerance, lethal conditions, optimal conditions), In:
Cochran, K., Bokuniewicz, H. and Yager, P. (Editors), Encyclopedia of
Ocean Sciences, Third Edition, Elsevier (academic Press) pp. 168-174.

67.

Davenport, J. and Wirtz, P. (2019) Digging with ‘hands’: observations
of food capture in the flying gurnard Dactylopterus volitans (Linnaeus,
1758), Journal of Natural History, 53, 41-42, 2489-2501.

68.

Dávila-Ramos, S., Castelán-Sánchez, H.G., Martínez-ávila, L.,
Sánchez-Carbente, M.R., Peralta, R., Hernández-Mendoza, A.,
Dobson, A.D.W., Gonzalez, R.A., Pastor, N. and Batista-García, R.A.
(2019) A review on viral metagenomics in extreme environments,
Frontiers in Microbiology, 10, 2403.

54.

Conti, L.A., Lim, A. and Wheeler, A.J. (2019) High resolution mapping
of a cold water coral mound, Scientific Reports, 9, 1, 1016.

55.

Coughlan, M., Wheeler, A.J., Dorschel, B., Long, M., Doherty, P. and
Mörz, T. (2019) Stratigraphic model of the Quaternary sediments of
the Western Irish Sea Mud Belt from core, geotechnical and acoustic
data, Geo-Marine Letters, 39, 223–237.

69.

56.

Coughlan, N.E., Dickey, J.W.E., Cuthbert, R.N., Kelly, T.C., Jansen,
M.A.K. and Dick, J.T.A. (2019) Driver’s seat: Understanding divergent
zoochorous dispersal of propagules, Frontiers in Ecology and
Evolution, 7, 70.

delBarco-Trillo, J. (2019) Tardigrades in the city: A review of diversity
patterns in response to urbanization, Ecological Research, 34, 6, 872878.

70.

Cradock-Henry, N.A., Buelow, F., Flood, S., Blackett, P. and Wreford,
A. (2019) Towards a heuristic for assessing adaptation knowledge:
Impacts, implications, decisions and actions, Environmental Research
Letters, 14, 9, 093002.

Deng, C., Lin, R., Cheng, J. and Murphy, J.D. (2019) Can acid pretreatment enhance biohydrogen and biomethane production from grass
silage in single-stage and two-stage fermentation processes?, Energy
Conversion and Management, 195, 738-747.

71.

Deng, S., Morrison, A.P., Liu, H., Deng, H., Chen, M., Yuan, L. and
Teng, C. (2019) High Dynamic Range Photo-Detection Module Using
On-Chip Dual Avalanche Photodiodes, IEEE Photonics Technology
Letters, 31, 24, 1940-1943.

72.

Deng, S., Morrison, A.P., Teng, C., Liu, H., Chen, M., Yang, H., Xu,
R., Yuan, L. and Deng, H. (2019) A SPAD-Based Configurable Photon
Counting System, IEEE Photonics Journal, 11, 6, 1-8.

73.

Dennehy, E.R., Dineen, D., Rogan, F. and Ó Gallachóir, B.P. (2019)
Recession or retrofit: An ex-post evaluation of Irish residential space
heating trends, Energy and Buildings, 205, 109474.

74.

Dennehy, R., Barry, P.B., O’Connor, K.A., Cronin, F., Turvey, S.,
Moriarty, E., O’Reilly, É.J., Browne, J.P. and McHugh, S. (2019) 217
Investigating the Delivery of Falls Prevention Interventions to Older
People Following Multi-Factorial Risk Assessment: A Cross-sectional
Study, Age and Ageing, 48, Supplement_3, iii1–iii16.

75.

Desmond, C.J., Hinrichs, J.-C. and Murphy, J. (2019) Uncertainty
in the Physical Testing of Floating Wind Energy Platforms’ Accuracy
versus Precision, Energies, 12, 3, 435.

76.

Desmond, C.J., Thiebaut, F. and Murphy, J. (2019) Drag force as a
function of cross section and angle of attack. A hydraulic laboratory
dataset for numerical validation, Data in Brief, 27, 104596.

77.

Dinh, V.N. and McKeogh, E. (2019) Offshore wind energy: Technology
opportunities and challenges, In: Randolph M., Doan D., Tang A., Bui
M. and Dinh V. (Editors), Proceedings of the 1st Vietnam Symposium
on Advances in Offshore Engineering, VSOE 2018, Lecture Notes in
Civil Engineering, vol 18, Springer, Singapore, pp. 3-22.

57.

58.

59.

Cradock-Henry, N.A., Flood, S., Buelow, F., Blackett, P. and Wreford,
A. (2019) Adaptation knowledge for New Zealand’s primary industries:
Known, not known and needed, Climate Risk Management, 25, 100190.
Crowley, S.V., Kelly, A.L., O’Mahony, J.A. and Lucey, J.A. (2019)
Colloidal properties of protein complexes formed in β-casein
concentrate solutions as influenced by heating and cooling in the
presence of different solutes, Colloids and Surfaces B: Biointerfaces,
174, 343-351.

60.

Crowley, S.V., Molitor, M.S., Kalscheuer, R., Lu, Y., Kelly, A.L.,
O’Mahony, J.A. and Lucey, J.A. (2019) Size classification of
precipitated calcium phosphate using hydrocyclone technology for
the recovery of minerals from deproteinised acid whey, International
Journal of Dairy Technology, 72, 1, 142-151.

61.

Culhane, F., Teixeira, H., Nogueira, A.J.A., Borgwardt, F., Trauner,
D., Lillebø, A., Piet, G., Kuemmerlen, M., McDonald, H., O’Higgins,
T., Barbosa, A.L., van der Wal, J.T., Iglesias-Campos, A., ArevaloTorres, J., Barbière, J. and Robinson, L.A. (2019) Risk to the supply
of ecosystem services across aquatic ecosystems, Science of the Total
Environment, 660, 611-621.

62.

63.

Curtin, J., McInerney, C., Ó Gallachóir, B. and Salm, S. (2019) Energizing
local communities—What motivates Irish citizens to invest in distributed
renewables?, Energy Research and Social Science, 48, 177-188.
Curtin, J., McInerney, C., Ó Gallachóir, B., Hickey, C., Deane, P.
and Deeney, P. (2019) Quantifying stranding risk for fossil fuel assets
and implications for renewable energy investment: A review of the
literature, Renewable and Sustainable Energy Reviews, 116, 109402.

47

Environmental Research Institute
78.

Dinh, V.N. and Nguyen, H.X. (2019) Design of an offshore wind farm
layout, In: Randolph M., Doan D., Tang A., Bui M. and Dinh V.
(Editors), Proceedings of the 1st Vietnam Symposium on Advances
in Offshore Engineering, VSOE 2018, Lecture Notes in Civil
Engineering, vol 18, Springer, Singapore, pp. 233-238.

79.

Doan, V.Q., Dinh, V.N., Kusaka, H., Cong, T., Khan, A., Van Toan,
D. and Duc, N.D. (2019) Usability and challenges of offshore wind
energy in Vietnam revealed by the regional climate model simulation,
Scientific Online Letters on the Atmosphere, 15, 113-118.

80.

Doherty, J., Biswas, S., McNulty, D., Downing, C., Raha, S., O’Regan,
C., Singha, A., O’Dwyer, C. and Holmes, J.D. (2019) One-Step
Fabrication of GeSn Branched Nanowires, Chemistry of Materials, 31,
11, 4016-4024.

92.

FitzGerald, J.A., Wall, D.M., Jackson, S.A., Murphy, J.D. and Dobson,
A.D.W. (2019) Trace element supplementation is associated with
increases in fermenting bacteria in biogas mono-digestion of grass
silage, Renewable Energy, 138, 980-986.

93.

Flaherty, S.J., McCarthy, M.B., Collins, A.M. and McAuliffe, F.M.
(2019) A different perspective on consumer engagement: exploring the
experience of using health apps to support healthier food purchasing,
Journal of Marketing Management, 35, 3-4, 310-337.

94.

Fouz, D.M., Carballo, R., Ramos, V. and Iglesias, G. (2019)
Hydrokinetic energy exploitation under combined river and tidal flow,
Renewable Energy, 143, 558-568.

95.

Gaffney, F., Deane, J.P. and Ó Gallachóir, B.P. (2019) Reconciling high
renewable electricity ambitions with market economics and system
operation: Lessons from Ireland’s power system, Energy Strategy
Reviews, 26, 100381.

96.

Gallagher, C.V., Leahy, K., O’Donovan, P., Bruton, K. and O’Sullivan,
D.T.J. (2019) IntelliMaV: A cloud computing measurement and
verification 2.0 application for automated, near real-time energy
savings quantification and performance deviation detection, Energy
and Buildings, 185, 26-38.

97.

Galluccio, E., Petkov, N., Mirabelli, G., Doherty, J., Lin, S.-Y., Lu,
F.-L., Liu, C.W., Holmes, J.D. and Duffy, R. (2019) Formation and
characterization of Ni, Pt, and Ti stanogermanide contacts on
Ge0.92Sn0.08, Thin Solid Films, 690, 137568.

81.

Donkor, E., Onakuse, S., Bogue, J. and De Los Rios-Carmenado,
I. (2019) Fertiliser adoption and sustainable rural livelihood
improvement in Nigeria, Land Use Policy, 88, 104193.

82.

Doyle, E., McGovern, D., McCarthy, S. and Perez-Alaniz, M. (2019)
Compliance-innovation: A quality-based route to sustainability,
Journal of Cleaner Production, 210, 266-275.

83.

Drea, C.M., Goodwin, T.E. and Delbarco-Trillo, J. (2019) P-Mail: The
Information Highway of Nocturnal, but Not Diurnal or Cathemeral,
Strepsirrhines, Folia Primatologica, 90, 5, 422-438.

84.

Egbert, M., Keane, A., Postlethwaite, C. and Wong, N. (2019) Can
signal delay be functional? Including delay in evolved robot controllers,
Artificial Life, 25, 4, 315-333.

98.

Eguiguren, A., Pirotta, E., Cantor, M., Rendell, L.E. and Whitehead,
H. (2019) Habitat use of culturally distinct Galápagos sperm whale
Physeter macrocephalus clans, Marine Ecology Progress Series, 609,
257-270.

Georgiev, Y.M., Petkov, N., Yu, R., Nightingale, A.M., Buitrago, E.,
Lotty, O., Demello, J.C., Ionescu, A. and Holmes, J.D. (2019) Detection
of ultra-low protein concentrations with the simplest possible field
effect transistor, Nanotechnology, 30, 32, 324001.

99.

Ghoshal, T., O’Connell, J., Sinturel, C., Andreazza, P., Holmes, J.D. and
Morris, M.A. (2019) Solvent mediated inclusion of metal oxide into
block copolymer nanopatterns: Mechanism of oxide formation under
UV-Ozone treatment, Polymer, 173, 197-204.

85.

86.

Fang, B., Yang, N., Zhao, W., Wang, C., Zhang, W., Song, W.,
Venables, D.S. and Chen, W. (2019) Improved spherical mirror
multipass-cell-based interband cascade laser spectrometer for
detecting ambient formaldehyde at parts per trillion by volume levels,
Applied Optics, 58, 32, 8743-8750.

87.

Farrell, D.M., Suiter, J. and Harris, C. (2019) ‘Systematizing’
constitutional deliberation: the 2016–18 citizens’ assembly in Ireland,
Irish Political Studies, 34, 1, 113-123.

88.

Fawkes, K.W. and Cummins, V. (2019) Beneath the Surface of the First
World Ocean Assessment: An Investigation Into the Global Process’
Support for Sustainable Development, Frontiers in Marine Science, 6,
612.

89.

Felemban, S., Vazquez, P. and Moore, E. (2019) Future trends for in
situ monitoring of polycyclic aromatic hydrocarbons in water sources:
The role of immunosensing techniques, Biosensors, 9, 4, 142.

90.

Ferguson, A., Reed, T.E., Cross, T.F., McGinnity, P. and Prodöhl, P.A.
(2019) Anadromy, potamodromy and residency in brown trout Salmo
trutta: the role of genes and the environment, Journal of Fish Biology,
95, 3, 692-718.

91.

Fernández-Bellon, D., Wilson, M.W., Irwin, S. and O’Halloran, J.
(2019) Effects of development of wind energy and associated changes in
land use on bird densities in upland areas, Conservation Biology, 33,
2, 413-422.

48

100. Gil-Carrera, L., Browne, J.D., Kilgallon, I. and Murphy, J.D. (2019)
Feasibility study of an off-grid biomethane mobile solution for agriwaste, Applied Energy, 239, 471-481.
101. Glynn, J., Gargiulo, M., Chiodi, A., Deane, P., Rogan, F. and Ó
Gallachóir, B. (2019) Zero carbon energy system pathways for Ireland
consistent with the Paris Agreement, Climate Policy, 19, 1, 30-42.
102. Godsmark, C.N. and Rother, H.-A. (2019) Part of the solution–an
engaged scholarship approach for the sustainable reduction of street
pesticides and poisonings, Global Public Health, 14, 10, 1535-1545.
103. Godsmark, C.N., Irlam, J., van der Merwe, F., New, M. and Rother,
H.-A. (2019) Priority focus areas for a sub-national response to
climate change and health: A South African provincial case study,
Environment International, 122, 31-51.
104. Gómez-Silva, B., Vilo-Muñoz, C., Galetović, A., Dong, Q.,
Castelán-Sánchez, H.G., Pérez-Llano, Y., Sánchez-Carbente,
M.R., Dávila-Ramos, S., Cortés-López, N.G., Martínez-ávila, L.,
Dobson, A.D.W. and Batista-García, R.A. (2019) Metagenomics of
atacama lithobiontic extremophile life unveils highlights on fungal
communities, biogeochemical cycles and carbohydrate-active enzymes,
Microorganisms, 7, 12, 619.
105. Gosch, M., Cronin, M., Rogan, E., Hunt, W., Luck, C. and Jessopp,
M. (2019) Spatial variation in a top marine predator’s diet at two
regionally distinct sites, PLoS ONE, 14, 1, e0209032.

Annual Report 2019
106. Gosch, M., Jessopp, M., Cronin, M. and Rogan, E. (2019) Evidence
for prey specialisation on venomous weeverfish by grey seals, Biology
and Environment: Proceedings of the Royal Irish Academy, 119B, 2-3,
71-74.

120. Hickey, C., Deane, P., McInerney, C. and Ó Gallachóir, B. (2019)
Is there a future for the gas network in a low carbon energy system?,
Energy Policy, 126, 480-493.

107. Gray, S.R.J., O’Mahony, C., O’Dwyer, B., Gray, S.A. and Gault, J.
(2019) Caught by the fuzz: Using FCM to prevent coastal adaptation
stakeholders from fleeing the scene, Marine Policy, 109, 103688.

121. Himanshu, H., Murphy, J.D., Lenehan, J.J. and O’Kiely, P. (2019)
Impacts of characteristics of grass silage and cattle slurry feedstocks on
the cost of methane production, Biofuels, Bioproducts and Biorefining,
13, 1, 129-139.

108. Gutiérrez-Barranquero, J.A., Parages, M.L., Dobson, A.D.W., Jerry
Reen, F. and O’Gara, F. (2019) Genome sequence of Paracoccus
sp. JM45, a bacterial strain isolated from a marine sponge with a
dual quorum sensing inhibition activity, Microbiology Resource
Announcements, 8, 2, e01496-18.

122. Hogan, R.I., Hopkins, K., Wheeler, A.J., Allcock, A.L. and Yesson,
C. (2019) Novel diversity in mitochondrial genomes of deep-sea
Pennatulacea (Cnidaria: Anthozoa: Octocorallia), Mitochondrial
DNA Part A: DNA Mapping, Sequencing, and Analysis, 30, 6, 764777.

109. Gutiérrez-Barranquero, J.A., Reen, F.J., Parages, M.L., McCarthy,
R., Dobson, A.D.W. and O’Gara, F. (2019) Disruption of N-acylhomoserine lactone-specific signalling and virulence in clinical
pathogens by marine sponge bacteria, Microbial Biotechnology, 12, 5,
1049-1063.

123. Holub, P., Nezval, J., Štroch, M., Špunda, V., Urban, O., Jansen, M.A.K.
and Klem, K. (2019) Induction of phenolic compounds by UV and PAR
is modulated by leaf ontogeny and barley genotype, Plant Physiology
and Biochemistry, 134, 81-93.

110. Haberlin, D., Raine, R., McAllen, R. and Doyle, T.K. (2019) Distinct
gelatinous zooplankton communities across a dynamic shelf sea,
Limnology and Oceanography, 64, 4, 1802-1818.

124. Howey, B., Iglesias, G., Collins, K.M., Hann, M., Greaves, D., Gomes,
R. and Henriques, J.C.C. (2019) Wave energy converter arrays: Motion
response of inter-connected array, In: Soares, G. (Editor), Advances in
Renewable Energies Offshore, Taylor & Francis, London, pp. 625-632.

111. Harris, C. (2019) Chapter 3: Mini-publics: design choices and
legitimacy, In: Elstub, S. and Escobar, O. (Editors), Handbook of
Democratic Innovation and Governance, Edgar Elgar Publishing,
Cheltenham, UK and Northampton, MA, USA, pp. 45-59.

125. Hynds, P.D., Nasr, A.E. and O’Dwyer, J. (2019) Evaluation of
hydrometric network efficacy and user requirements in the Republic
of Ireland via expert opinion and statistical analysis, Journal of
Hydrology, 574, 851-861.

112. Harrison, S., McAree, C., Mulville, W. and Sullivan, T. (2019) The
problem of agricultural ‘diffuse’ pollution: Getting to the point, Science
of the Total Environment, 677, 700-717.

126. Ihua, M.W., Guihéneuf, F., Mohammed, H., Margassery, L.M.,
Jackson, S.A., Stengel, D.B., Clarke, D.J. and Dobson, A.D.W. (2019)
Microbial population changes in decaying ascophyllum nodosum
result in macroalgal- polysaccharide-degrading bacteria with potential
applicability in enzyme-assisted extraction technologies, Marine
Drugs, 17, 4, 200.

113. Hayes, C.B., O’Shea, M.P., Foley-Nolan, C., McCarthy, M. and
Harrington, J.M. (2019) Barriers and facilitators to adoption,
implementation and sustainment of obesity prevention interventions in
schoolchildren- a DEDIPAC case study, BMC Public Health, 19, 1, 198.
114. Haynes, K.D., Baker, I.T., Denning, A.S., Wolf, S., Wohlfahrt, G., Kiely,
G., Minaya, R.C. and Haynes, J.M. (2019) Representing Grasslands
Using Dynamic Prognostic Phenology Based on Biological Growth
Stages: Part 2. Carbon Cycling, Journal of Advances in Modeling Earth
Systems, 11, 12, 4440-4465.
115. He, F., Zhang, H., Zhao, J., Zheng, S. and Iglesias, G. (2019)
Hydrodynamic performance of a pile-supported OWC breakwater:
An analytical study, Applied Ocean Research, 88, 326-340.
116. Henchion, M. and McCarthy, M. (2019) Chapter 12 - Facilitators and
Barriers for Foods Containing Meat Coproducts, In: Galanakis, C.M.
(Editor), Sustainable Meat Production and Processing, Academic
Press, pp. 237-250.
117. Henchion, M., McCarthy, M., Dillon, E.J., Greehy, G. and McCarthy,
S.N. (2019) Big issues for a small technology: Consumer trade-offs in
acceptance of nanotechnology in food, Innovative Food Science and
Emerging Technologies, 58, 102210.
118. Henriques, J.C.C., Portillo, J.C.C., Sheng, W., Gato, L.M.C. and Falcão,
A.F.O. (2019) Dynamics and control of air turbines in oscillatingwater-column wave energy converters: Analyses and case study,
Renewable and Sustainable Energy Reviews, 112, 571-589.
119. Hernandez-Milian, G., Lusher, A., MacGabban, S. and Rogan, E.
(2019) Microplastics in grey seal (Halichoerus grypus) intestines: Are
they associated with parasite aggregations?, Marine Pollution Bulletin,
146, 349-354.

127. Jansen, M.A.K., Bilger, W., Hideg, É., Strid, Å., Aphalo, P., Brelsford,
C., Klem, K., Mátai, A., Llorens, L., Nezval, J., Nybakken, L., Ryan,
L., Sharma, A., Schenke, D., Solhaug, K.A., Spunda, V., Verdaguer,
D., Yan, Y. and Urban, O. (2019) Editorial: Interactive effects of
UV-B radiation in a complex environment, Plant Physiology and
Biochemistry, 134, 1-8.
128. Jones, D.J., Lautens, M. and McGlacken, G.P. (2019) The emergence
of Pd-mediated reversible oxidative addition in cross coupling,
carbohalogenation and carbonylation reactions, Nature Catalysis, 2,
10, 843-851.
129. Judge, F., McAuliffe, F.D., Sperstad, I.B., Chester, R., Flannery, B.,
Lynch, K. and Murphy, J. (2019) A lifecycle financial analysis model for
offshore wind farms, Renewable and Sustainable Energy Reviews, 103,
370-383.
130. Kavanagh, A.S., Nykänen, M., Hunt, W., Richardson, N. and Jessopp,
M.J. (2019) Seismic surveys reduce cetacean sightings across a large
marine ecosystem, Scientific Reports, 9, 1, 19164.
131. Keane, A., Krauskopf, B. and Dijkstra, H.A. (2019) The effect of state
dependence in a delay differential equation model for the El Niño
Southern Oscillation, Philosophical Transactions of the Royal Society
A: Mathematical, Physical and Engineering Sciences, 377, 2153,
37720180121.
132. Keary, B.P. and Ruth, A.A. (2019) Time- And intensity-dependent
broadband cavity-enhanced absorption spectroscopy with pulsed
intra-cavity laser-induced plasmas, Optics Express, 27, 25, 3686436874.

49

Environmental Research Institute
133. Kennedy, N., Duffy, R., Mirabelli, G., Eaton, L., Petkov, N., Holmes,
J.D., Hatem, C., Walsh, L. and Long, B. (2019) Monolayer doping
of silicon-germanium alloys: A balancing act between phosphorus
incorporation and strain relaxation, Journal of Applied Physics, 126,
2, 025103.
134. Kettel, E.F., Gentle, L.K., Yarnell, R.W. and Quinn, J.L. (2019) Breeding
performance of an apex predator, the peregrine falcon, across urban
and rural landscapes, Urban Ecosystems, 22, 1, 117-125.
135. Kim, K.-D., Vachirapanyakun, S., Plodpradit, P., Dinh, V.N. and Park,
J.-H. (2019) Development of offshore structural analysis software
X-SEA coupled with FAST, Proceedings of the ASME 2019 38th
International Conference on Ocean, Offshore and Arctic Engineering,
Volume 10: Ocean Renewable Energy, OMAE2019-96778,
V010T09A081.
136. Kommeren, S., Guerin, A.J., Dale, M.L., Ferguson, J., Lyall, G., Reynolds,
K.J., Clare, A.S., Bastiaansen, C.W.M. and Sullivan, T. (2019) Antifouling
and fouling-release performance of photo-embossed fluorogel elastomers,
Journal of Marine Science and Engineering, 7, 11, 419.
137. Kopke, K., Black, J. and Dozier, A. (2019) Stepping Out of the Ivory
Tower for Ocean Literacy, Frontier in Marine Science, 6, 60.
138. Kosmaca, J., Meija, R., Antsov, M., Kunakova, G., Sondors, R.,
Iatsunskyi, I., Coy, E., Doherty, J., Biswas, S., Holmes, J.D. and Erts,
D. (2019) Investigating the mechanical properties of GeSn nanowires,
Nanoscale, 11, 28, 13612-13619.
139. Kulahci, I.G. and Quinn, J.L. (2019) Dynamic Relationships between
Information Transmission and Social Connections, Trends in Ecology
and Evolution, 34, 6, 545-554.
140. Lago, M., Boteler, B., Rouillard, J., Abhold, K., Jähnig, S.C., IglesiasCampos, A., Delacámara, G., Piet, G.J., Hein, T., Nogueira, A.J.A.,
Lillebø, A.I., Strosser, P., Robinson, L.A., De Wever, A., O’Higgins,
T., Schlüter, M., Török, L., Reichert, P., van Ham, C., Villa, F. and
Hugh, M. (2019) Introducing the H2020 AQUACROSS project:
Knowledge, Assessment, and Management for AQUAtic Biodiversity
and Ecosystem Services aCROSS EU policies, Science of the Total
Environment, 652, 320-329.
141. Lalor, F., Fitzpatrick, J., Sage, C. and Byrne, E. (2019) Sustainability
in the biopharmaceutical industry: Seeking a holistic perspective,
Biotechnology Advances, 37, 5, 698-707.
142. Lamb, P.D., Hunter, E., Pinnegar, J.K., Doyle, T.K., Creer, S. and Taylor,
M.I. (2019) Inclusion of jellyfish in 30+ years of Ecopath with Ecosim
models, ICES Journal of Marine Science, 76, 7, 1941–1950.
143. Laurentino T.G., Baur J., Usui T. and Eichhorn M.P. (2019) Liana
abundance and relationships to sapling and tree hosts in an East
African primary forest, African Journal of Ecology, 57, 1, 130-136.
144. Le Lièvre, Célia (2019) Sustainably reconciling offshore renewable
energy with Natura 2000 sites: An interim adaptive management
framework, Energy Policy, 129, 491-501.
145. Leahy, K., Gallagher, C., O’Donovan, P. and O’Sullivan, D.T.J. (2019)
Issues with data quality for wind turbine condition monitoring and
reliability analyses, Energies, 12, 2, 201.
146. Lees, K.J., Quaife, T., Artz, R.R.E., Khomik, M., Sottocornola, M.,
Kiely, G., Hambley, G., Hill, T., Saunders, M., Cowie, N.R., Ritson, J.
and Clark, J.M. (2019) A model of gross primary productivity based
on satellite data suggests formerly afforested peatlands undergoing
restoration regain full photosynthesis capacity after five to ten years,
Journal of Environmental Management, 246, 594-604.

50

147. Lennon, B., Dunphy, N.P. and Sanvicente, E. (2019) Community
acceptability and the energy transition: a citizens’ perspective, Energy,
Sustainability and Society, 9, 1, 35.
148. Lettice, E.P. (2019) The Rhizosphere: Measuring the Zone of
Interaction, In: Roberts, J.A. (Editor), Annual Plant Reviews online,
pp. 219-236.
149. Li, L., Wang, J., Ó Gallachóir, B., Cai, H. and Zhang, J. (2019) Energyintensive manufacturing sectors in China: policy priorities for achieving
climate mitigation and energy conservation targets, Climate Policy, 19,
5, 598-610.
150. Li, M., Auty, M.A.E., Crowley, S.V., Kelly, A.L., O’Mahony, J.A. and
Brodkorb, A. (2019) Self-association of bovine β-casein as influenced
by calcium chloride, buffer type and temperature, Food Hydrocolloids,
88, 190-198.
151. Liew, Z., Kioumourtzoglou, M.-A., Roberts, A.L., O’Reilly, E.J.,
Ascherio, A. and Weisskopf, M.G. (2019) Use of Negative Control
Exposure Analysis to Evaluate Confounding: An Example of
Acetaminophen Exposure and Attention-Deficit/Hyperactivity
Disorder in Nurses’ Health Study II, American Journal of
Epidemiology, 188, 4, 768-775.
152. Lin, C., Ceburnis, D., Huang, R.-J., Xu, W., Spohn, T., Martin, D.,
Buckley, P., Wenger, J., Hellebust, S., Rinaldi, M., Cristina Facchini, M.,
O’Dowd, C. and Ovadnevaite, J. (2019) Wintertime aerosol dominated
by solid-fuel-burning emissions across Ireland: Insight into the spatial
and chemical variation in submicron aerosol, Atmospheric Chemistry
and Physics, 19, 22, 14091-14106.
153. Lin, R., Deng, C., Ding, L., Bose, A. and Murphy, J.D. (2019) Improving
gaseous biofuel production from seaweed Saccharina latissima: The
effect of hydrothermal pretreatment on energy efficiency, Energy
Conversion and Management, 196, 1385-1394.
154. Long, A. and Murphy, J.D. (2019) Can green gas certificates allow for
the accurate quantification of the energy supply and sustainability
of biomethane from a range of sources for renewable heat and or
transport?, Renewable and Sustainable Energy Reviews, 115, 109347.
155. López, I., Carballo, R. and Iglesias, G. (2019) Site-specific wave energy
conversion performance of an oscillating water column device, Energy
Conversion and Management, 195, 457-465.
156. Loughnane, C., Murphy, A., Mulcahy, M., McInerney, C. and Walshe,
V. (2019) Have bailouts shifted the burden of paying for healthcare
from the state onto individuals?, Irish Journal of Medical Science, 188,
1, 5-12.
157. Luan, X., Rahme, K., Cong, Z., Wang, L., Zou, Y., He, Y., Yang, H.,
Holmes, J.D., O’Driscoll, C.M. and Guo, J. (2019) Anisamide-targeted
PEGylated gold nanoparticles designed to target prostate cancer
mediate: Enhanced systemic exposure of siRNA, tumour growth
suppression and a synergistic therapeutic response in combination
with paclitaxel in mice, European Journal of Pharmaceutics and
Biopharmaceutics, 137, 56-67.
158. Luong, T.-K., Nguyen, V.-T., Nguyen, A.-T. and Popovici, E.
(2019) Efficient architectures and implementation of arithmetic
functions approximation based stochastic computing, Proceedings
of the International Conference on Application-Specific Systems,
Architectures and Processors, 2019, 281-287.
159. Lynch Fannon, I. (2019) Apple Tax - The Core Issues, In: Gammage, C.
and Novitz, T. (Editors), Sustainable Trade, Investment and Finance:
Toward responsible and coherent regulatory frameworks, Edward
Elgar Publishing, Cheltenham, pp. 331-335.

Annual Report 2019
160. Lynch Fannon, I. (2019) Guest Editorial, European Rescue Processes
and the Experience of Ireland, International Insolvency Review, 28, 3,
299-304.
161. Lynch, B., Browne, J., Buckley, C.M., Healy, O., Corcoran, P. and
Fitzgerald, A.P. (2019) An interrupted time-series analysis of the
impact of emergency department reconfiguration on regional
emergency department trolley numbers in Ireland from 2005 to 2015,
BMJ Open, 9, 9, e029261.
162. Lynch, B., Fitzgerald, A.P., Corcoran, P., Buckley, C., Healy, O.
and Browne, J. (2019) Drivers of potentially avoidable emergency
admissions in Ireland: An ecological analysis, BMJ Quality and Safety,
28, 6, 438-448.
163. Madden, D., Harrison, S., Finn, J.A. and Huallacháin, D.Ó. (2019)
The impact of cattle drinking points on aquatic macroinvertebrates in
streams in south-east Ireland, Irish Journal of Agricultural and Food
Research, 58, 1, 13-20.
164. Magno, M., Gomez, A., Cavigelli, L., Libri, A., Popovici, E. and Benini,
L. (2019) Smar teg: An autonomous wireless sensor node for high
accuracy accelerometer-based monitoring, Sensors, 19, 12, 2747.
165. Mahony, A.O. and Popovici, E. (2019) A systematic review of
blockchain hardware acceleration architectures, 30th Irish Signals and
Systems Conference, ISSC 2019, 1-6.
166. Maloney, E.M., Chaila, E., O’Reilly, É.J. and Costello, D.J. (2019)
Application of Recent International Epidemiological Guidelines to a
Prospective Study of the Incidence of First Seizures, Newly-Diagnosed
Epilepsy and Seizure Mimics in a Defined Geographic Region in
Ireland, Neuroepidemiology, 53, 225-236.
167. Manning, H.G., Biswas, S., Kumar, S., Holmes, J.D. and Boland, J.J.
(2019) Neuromorphic- Inspired Behaviour in Core-Shell Nanowire
Networks, Proceedings of the IEEE Conference on Nanotechnology,
2018, 1-2.
168. Masó, G., Kaufmann, J., Clavero, H. and Fitze, P. S. (2019) Agedependent effects of moderate differences in environmental
predictability forecasted by climate change, experimental evidence
from a short-lived lizard (Zootoca vivipara), Scientific Reports, 9 , 1,
1-10.
169. Mateos-Cárdenas, A., Scott, D.T., Seitmaganbetova, G., van Pelt,
F.N.A.M., O’Halloran, J. and Jansen, M.A.K. (2019) Polyethylene
microplastics adhere to Lemna minor (L.), yet have no effects on plant
growth or feeding by Gammarus duebeni (Lillj.), Science of the Total
Environment, 689, 413-421.
170. McAuliffe, F.D., Desmond, C., Chester, R., Flannery, B., Judge, F.,
Lynch, K. and Murphy, J. (2019) A tool to simulate decommissioning
offshore wind farms, Journal of Physics: Conference Series, 1356, 1,
012021.
171. McDonagh, S., Deane, P., Rajendran, K. and Murphy, J.D. (2019)
Are electrofuels a sustainable transport fuel? Analysis of the effect of
controls on carbon, curtailment, and cost of hydrogen, Applied Energy,
247, 716-730.
172. McDonagh, S., Wall, D.M., Deane, P. and Murphy, J.D. (2019) The
effect of electricity markets, and renewable electricity penetration,
on the levelised cost of energy of an advanced electro-fuel system
incorporating carbon capture and utilisation, Renewable Energy, 131,
364-371.
173. McInerney, C. and Bunn, D.W. (2019) Expansion of the investor base
for the energy transition, Energy Policy, 129, 1240-1244.

174. McIntyre, O. (2019) Environmental protection and the ecosystem
approach, In: McCaffrey, S.C., Leb, C. and Denoon, R.T. (Editors),
Research Handbook on International Water Law, Edward Elgar
Publishing, Cheltenham, UK, pp. 126–146.
175. McIntyre, O. (2019) The Emergence of Standards regarding the Right of
Access to Water and Sanitation, In: Turner, S., Shelton, D., Razzaque,
J., McIntyre, O. and J. May (Editors), Environmental Rights: The
Development of Standards, Cambridge University Press, Cambridge,
pp. 147-173.
176. McIntyre, O. (2019) Bridging Science and Policy: Legal Perspectives;
Water International, 44, 3.
177. McNulty, D., Buckley, D.N. and O’Dwyer, C. (2019) NaV2O5 from
sodium ion-exchanged vanadium oxide nanotubes and its efficient
reversible lithiation as a li-ion anode material, ACS Applied Energy
Materials, 2, 1, 822-832.
178. Meija, R., Livshits, A.I., Kosmaca, J., Jasulaneca, L., Andzane, J.,
Biswas, S., Holmes, J.D. and Erts, D. (2019) Resonance assisted jumpin voltage reduction for electrostatically actuated nanobeam-based
gateless NEM switches, Nanotechnology, 30, 38, 385203.
179. Meyer, T., Holloway, P., Christiansen, T.B., Miller, J.A., D’Odorico, P.
and Okin, G.S. (2019) An assessment of multiple drivers determining
woody species composition and structure: A case study from the
Kalahari, Botswana, Land, 8, 8, 122.
180. Michele, S., Renzi, E., Perez-Collazo, C., Greaves, D. and Iglesias, G.
(2019) Power extraction in regular and random waves from an OWC
in hybrid wind-wave energy systems, Ocean Engineering, 191, 106519.
181. Millar, N., McLaughlin, E. and Börger, T. (2019) The Circular Economy:
Swings and Roundabouts?, Ecological Economics, 158, 11-19.
182. Muhlfeld, C., Dauwalter, D., D’angelo, V., Ferguson, A., Giersch, J.,
Impson, N., Koizumi, I., Kovach, R., Mcginnity, P., Schöffmann, J.,
Vøllestad, L. and Epifanio, J. (2019) Global Status of Trout and Char:
Conservation Challenges in the Twenty-First Century, In: Kershner, J.L.,
Williams, J.E., Gresswell, R.E. and Lobón-Cerviá, J. (Editors), Trout and
Char of the World, American Fisheries Society, pp. 717-760.
183. Murphy, B.M., Boylan, G.B., Lightbody, G. and Marnane, W.P.
(2019) Bag of Patterns for Nearest Neighbour Neonatal EEG Recall,
Proceedings of the 41st Annual International Conference of the IEEE
Engineering in Medicine and Biology Society, EMBS, 2019, 4558-4561.
184. Newland, M.J., Rea, G.J., Thüner, L.P., Henderson, A.P., Golding,
B.T., Rickard, A.R., Barnes, I. and Wenger, J. (2019) Photochemistry of
2-butenedial and 4-oxo-2-pentenal under atmospheric boundary layer
conditions, Physical Chemistry Chemical Physics, 21, 3, 1160-1171.
185. Nguyen, H.X., Basu, B. and Dinh, V.N. (2019) Numerical investigation
of wave-current interaction by using smoothed particle hydrodynamics,
In: Randolph M., Doan D., Tang A., Bui M. and Dinh V. (Editors),
Proceedings of the 1st Vietnam Symposium on Advances in Offshore
Engineering, VSOE 2018, Lecture Notes in Civil Engineering, vol 18,
Springer, Singapore, pp. 312-318.
186. Nyhan, M.M., Kloog, I., Britter, R., Ratti, C. and Koutrakis, P. (2019)
Quantifying population exposure to air pollution using individual
mobility patterns inferred from mobile phone data, Journal of
Exposure Science and Environmental Epidemiology, 29, 2, 238-247.
187. Nyhan, M.M., Rice, M., Blomberg, A., Coull, B.A., Garshick, E.,
Vokonas, P., Schwartz, J., Gold, D.R. and Koutrakis, P. (2019)
Associations between ambient particle radioactivity and lung function,
Environment International, 130, 104795.

51

Environmental Research Institute
188. Nykänen, M., Kaschner, K., Dabin, W., Brownlow, A., Davison, N.J.,
Deaville, R., Garilao, C., Kesner-Reyes, K., Gilbert, M.T.P., Penrose,
R., Islas-Villanueva, V., Wales, N., Ingram, S.N., Rogan, E., Louis, M.
and Foote, A.D. (2019) Postglacial Colonization of Northern Coastal
Habitat by Bottlenose Dolphins: A Marine Leading-Edge Expansion?,
Journal of Heredity, 110, 6, 662-674.
189. Nykänen, M., Louis, M., Dillane, E., Alfonsi, E., Berrow, S., O’Brien,
J., Brownlow, A., Covelo, P., Dabin, W., Deaville, R., de Stephanis, R.,
Gally, F., Gauffier, P., Ingram, S.N., Lucas, T., Mirimin, L., Penrose,
R., Rogan, E., Silva, M.A., Simon-Bouhet, B. and Gaggiotti, O.E.
(2019) Fine-scale population structure and connectivity of bottlenose
dolphins, Tursiops truncatus, in European waters and implications
for conservation, Aquatic Conservation: Marine and Freshwater
Ecosystems, 29, 1, 197-211.
190. O’Neill, C. and Buckley, J. (2019) “Mum, did you just leave that tap
running?!” The role of positive pester power in prompting sustainable
consumption, International Journal of Consumer Studies, 43, 3, 253-262.
191. O’Callaghan, I., Harrison, S., Fitzpatrick, D. and Sullivan, T. (2019)
The freshwater isopod Asellus aquaticus as a model biomonitor of
environmental pollution: A review, Chemosphere, 235, 498-509.
192. O’Callaghan, Y.C., Shevade, A.V., Guinee, T.P., O’Connor, T.P. and
O’Brien, N.M. (2019) Comparison of the nutritional composition of
experimental fermented milk:wheat bulgur blends and commercially
available kishk and tarhana products, Food Chemistry, 278, 110-118.
193. O’Donovan, P. and O’Sullivan, D.T.J. (2019) A systematic analysis of
real-world energy blockchain initiatives, Future Internet, 11, 8, 174.
194. O’Donovan, P., Gallagher, C., Leahy, K. and O’Sullivan, D.T.J. (2019)
A comparison of fog and cloud computing cyber-physical interfaces
for Industry 4.0 real-time embedded machine learning engineering
applications, Computers in Industry, 110, 12-35.
195. O’Driscoll, M., Kiely, G. and McAvoy, J. (2019) The data-driven pilot
and the risk of personal sensitivity to a negative outcome, Journal of
Decision Systems, 28, 2, 101-119.
196. O’Flaherty, E.A.A., Tsermoula, P., O’Neill, E.E. and O’Brien, N.M.
(2019) Co-products of beef processing enhance non-haem iron
absorption in an in vitro digestion/caco-2 cell model, International
Journal of Food Science and Technology, 54, 4, 1256-1264.
197. O’Higgins, T. and O’Hagan, A.M. (2019) A return to the tragedy of the
commons? Brexit trade-offs and spatial analysis, an Irish perspective,
Marine Policy, 106, 103524.
198. O’Higgins, T., Nogueira, A.A. and Lillebø, A.I. (2019) A simple spatial
typology for assessment of complex coastal ecosystem services across
multiple scales, Science of the Total Environment, 649, 1452-1466.
199. O’Higgins, T., O’Higgins, L., O’Hagan, A.M. and Ansong, J.O. (2019)
Challenges and opportunities for ecosystem-based management and
marine spatial planning in the Irish Sea, In: Zaucha J. and Gee K.
(Editors), Maritime Spatial Planning: Past, Present, Future, Palgrave
Macmillan, Cham, pp. 47-69.
200. O’Leary, K., Pakrashi, V. and Kelliher, D. (2019) Optimization
of composite material tower for offshore wind turbine structures,
Renewable Energy, 140, 928-942.
201. O’Shea, M., Gray, K. and Murphy, J. (2019) An investigation into the
suitability of GGBS and OPC as low percentage single-component
binders for the stabilisation and solidification of harbour dredge
material mildly contaminated with metals, Journal of Marine Science
and Engineering, 7, 4, 106.

52

202. O’Sullivan, M., Temko, A., Bocchino, A., O’Mahony, C., Boylan,
G. and Popovici, E. (2019) Analysis of a Low-Cost EEG Monitoring
System and Dry Electrodes toward Clinical Use in the Neonatal ICU,
Sensors, 19, 11, 2637.
203. O’Sullivan, R.J., Aykanat, T., Johnston, S.E., Kane, A., Poole, R.,
Rogan, G., Prodöhl, P.A., Primmer, C.R., McGinnity, P. and Reed, T.E.
(2019) Evolutionary stasis of a heritable morphological trait in a wild
fish population despite apparent directional selection, Ecology and
Evolution, 9, 12, 7096-7111.
204. O’Sullivan, S.M., O’Callaghan, Y.C., O’Keeffe, M.B., FitzGerald, R.J.
and O’Brien, N.M. (2019) Immunomodulatory activity of 5 kDa
permeate fractions of casein hydrolysates generated using a range of
enzymes in Jurkat T cells and RAW264.7 macrophages, International
Dairy Journal, 91, 9-17.
205. O’Leary, K., Pakrashi, V. and Kelliher, D. (2019) The influence of
flexible towers on the dynamics of offshore wind turbine gravity base
structures, In: Randolph M., Doan D., Tang A., Bui M. and Dinh V.
(Editors), Proceedings of the 1st Vietnam Symposium on Advances
in Offshore Engineering, VSOE 2018, Lecture Notes in Civil
Engineering, vol 18, Springer, Singapore, pp. 511-517.
206. Olowosejeje, S., Leahy, P. and Morrison, A. (2019) The economic
cost of unreliable grid power in Nigeria, African Journal of Science,
Technology, Innovation and Development, 11, 2, 149-159.
207. Pedley, S.M., Barbaro, L., Guilherme, J.L., Irwin, S., O’Halloran,
J., Proença, V. and Sullivan, M.J.P. (2019) Functional shifts in bird
communities from semi-natural oak forests to conifer plantations are
not consistent across Europe, PLoS ONE, 14, 7, e0220155.
208. Perez-Collazo, C., Pemberton, R., Greaves, D. and Iglesias, G. (2019)
Monopile-mounted wave energy converter for a hybrid wind-wave
system, Energy Conversion and Management, 199, 111971.
209. Petimar, J., O’Reilly, É., Adami, H.-O., van den Brandt, P.A., Buring,
J., English, D.R., Freedman, D.M., Giles, G.G., Håkansson, N., Kurth,
T., Larsson, S.C., Robien, K., Schouten, L.J., Weiderpass, E., Wolk, A.
and Smith-Warner, S.A. (2019) Coffee, tea, and caffeine intake and
amyotrophic lateral sclerosis mortality in a pooled analysis of eight
prospective cohort studies, European Journal of Neurology, 26, 3, 468475.
210. Pinfield, R., Dillane, E., Runge, A.K.W., Evans, A., Mirimin, L.,
Niemann, J., Reed, T.E., Reid, D.G., Rogan, E., Samarra, F.I.P.,
Sigsgaard, E.E. and Foote, A.D. (2019) False-negative detections from
environmental DNA collected in the presence of large numbers of killer
whales (Orcinus orca), Environmental DNA, 1, 316– 328.
211. Pirotta, E., Mangel, M., Costa, D.P., Goldbogen, J., Harwood, J., Hin,
V., Irvine, L.M., Mate, B.R., McHuron, E.A., Palacios, D.M, Schwarz,
L.K. and New, L. (2019) Anthropogenic disturbance in a changing
environment: modelling lifetime reproductive success to predict the
consequences of multiple stressors on a migratory population, Oikos,
128, 1340-1357.
212. Pirotta, E., Schwarz, L.K., Costa, D.P., Robinson, P.W. and New, L.
(2019) Modeling the functional link between movement, feeding activity,
and condition in a marine predator, Behavioral Ecology, 30, 434–445.
213. Plodpradit, P., Dinh, V.N. and Kim, K.-D. (2019) Coupled analysis
of offshore wind turbine jacket structures with pile-soil-structure
interaction using FAST v8 and X-SEA, Applied Sciences, 9, 8, 1633.
214. Plodpradit, P., Dinh, V.N. and Kim, K.-D. (2019) Tripod-supported
offshore wind turbines: Modal and coupled analysis and a parametric
study using X-SEA and FAST, Journal of Marine Science and
Engineering, 7, 6, 181.

Annual Report 2019
215. Power, B., Doran, J. and Ryan, G. (2019) The effect of agglomeration
economies on firm deaths: A comparison of firm and regional based
approaches, Urban Studies, 56, 16, 3358-3374.
216. Priegnitz, U., Lommen, W.J.M., Onakuse, S. and Struik, P.C. (2019)
A Farm Typology for Adoption of Innovations in Potato Production in
Southwestern Uganda, Frontiers in Sustainable Food Systems, 3, 68.
217. Pye, S., Li, P.-H., Keppo, I. and Ó Gallachóir, B. (2019) Technology
interdependency in the United Kingdom’s low carbon energy transition,
Energy Strategy Reviews, 24, 314-330.
218. Qi, S., Wu, D., Dong, Y., Liao, J., Foster, C.W., O’Dwyer, C., Feng, Y.,
Liu, C. and Ma, J. (2019) Cobalt-based electrode materials for sodiumion batteries, Chemical Engineering Journal, 370, 185-207.
219. Qian, M., Kalbina, I., Rosenqvist, E., Jansen, M.A.K., Teng, Y. and
Strid, Å. (2019) UV regulates the expression of phenylpropanoid
biosynthesis genes in cucumber (Cucumis sativus L.) in an organ and
spectrum dependent manner, Photochemical and Photobiological
Sciences, 18, 2, 424-433.
220. Queiroz, N., Humphries, N.E., Couto, A., Vedor, M., da Costa,
I., Sequeira, A.M.M., Mucientes, G., Santos, A.M., Abascal, F.J.,
Abercrombie, D.L., Abrantes, K., Acuña-Marrero, D., Afonso, A.S.,
Afonso, P., Anders, D., Araujo, G., Arauz, R., Bach, P., Barnett, A.,
Bernal, D., Berumen, M.L., Bessudo Lion, S., Bezerra, N.P.A., Blaison,
A.V., Block, B.A., Bond, M.E., Bonfil, R., Bradford, R.W., Braun, C.D.,
Brooks, E.J., Brooks, A., Brown, J., Bruce, B.D., Byrne, M.E., Campana,
S.E., Carlisle, A.B., Chapman, D.D., Chapple, T.K., Chisholm, J.,
Clarke, C.R., Clua, E.G., Cochran, J.E.M., Crochelet, E.C., Dagorn, L.,
Daly, R., Cortés, D.D., Doyle, T.K., Drew, M., Duffy, C.A.J., Erikson,
T., Espinoza, E., Ferreira, L.C., Ferretti, F., Filmalter, J.D., Fischer,
G.C., Fitzpatrick, R., Fontes, J., Forget, F., Fowler, M., Francis, M.P.,
Gallagher, A.J., Gennari, E., Goldsworthy, S.D., Gollock, M.J., Green,
J.R., Gustafson, J.A., Guttridge, T.L., Guzman, H.M., Hammerschlag,
N., Harman, L., Hazin, F.H.V., Heard, M., Hearn, A.R., Holdsworth,
J.C., Holmes, B.J., Howey, L.A., Hoyos, M., Hueter, R.E., Hussey, N.E.,
Huveneers, C., Irion, D.T., Jacoby, D.M.P., Jewell, O.J.D., Johnson, R.,
Jordan, L.K.B., Jorgensen, S.J., Joyce, W., Keating Daly, C.A., Ketchum,
J.T., Klimley, A.P., Kock, A.A., Koen, P., Ladino, F., Lana, F.O., Lea,
J.S.E., Llewellyn, F., Lyon, W.S., MacDonnell, A., Macena, B.C.L.,
Marshall, H., McAllister, J.D., McAuley, R., Meÿer, M.A., Morris, J.J.,
Nelson, E.R., Papastamatiou, Y.P., Patterson, T.A., Peñaherrera-Palma,
C., Pepperell, J.G., Pierce, S.J., Poisson, F., Quintero, L.M., Richardson,
A.J., Rogers, P.J., Rohner, C.A., Rowat, D.R.L., Samoilys, M., Semmens,
J.M., Sheaves, M., Shillinger, G., Shivji, M., Singh, S., Skomal, G.B.,
Smale, M.J., Snyders, L.B., Soler, G., Soria, M., Stehfest, K.M.,
Stevens, J.D., Thorrold, S.R., Tolotti, M.T., Towner, A., Travassos, P.,
Tyminski, J.P., Vandeperre, F., Vaudo, J.J., Watanabe, Y.Y., Weber, S.B.,
Wetherbee, B.M., White, T.D., Williams, S., Zárate, P.M., Harcourt,
R., Hays, G.C., Meekan, M.G., Thums, M., Irigoien, X., Eguiluz, V.M.,
Duarte, C.M., Sousa, L.L., Simpson, S.J., Southall, E.J. and Sims, D.W.
(2019) Global spatial risk assessment of sharks under the footprint of
fisheries, Nature, 572, 7770, 461-466.

Thorley, J., Wilting, A., Tryjanowski, P., Merilä, J., Sheldon, B.C.,
Pape Møller, A., Matthysen, E., Janzen, F., Dobson, F.S., Visser, M.E.,
Beissinger, S.R., Courtiol, A. and Kramer-Schadt, S. (2019) Adaptive
responses of animals to climate change are most likely insufficient,
Nature Communications, 10, 1, 3109.
223. Rahme, K. and Dagher, N. (2019) Chemistry routes for copolymer
synthesis containing peg for targeting, imaging, and drug delivery
purposes, Pharmaceutics, 11, 7, 327.
224. Rahme, K., Guo, J. and Holmes, J.D. (2019) Bioconjugated gold
nanoparticles enhance siRNA delivery in prostate cancer cells,
Methods in Molecular Biology, 1974, 291-301.
225. Rajendran, K., Browne, J.D. and Murphy, J.D. (2019) What is the level
of incentivisation required for biomethane upgrading technologies with
carbon capture and reuse?, Renewable Energy, 133, 951-963.
226. Rajendran, K., Ó Gallachóir, B. and Murphy, J.D. (2019) The combined
role of policy and incentives in promoting cost efficient decarbonisation
of energy: A case study for biomethane, Journal of Cleaner Production,
219, 278-290.
227. Rajkumar, A.S., Varela, J.A., Juergens, H., Daran, J.G. and Morrissey,
J.P. (2019) Biological parts for Kluyveromyces marxianus synthetic
biology, Frontiers in Bioengineering and Biotechnology, 7, 97.
228. Ramos, A.V., Sousa-Gallagher, M.J. and Oliveira, J.C. (2019) Effect of
Hydrodynamic Conditions and Geometric Aspects on the Permeance
of Perforated Packaging Films, Food and Bioprocess Technology, 12, 9,
1527-1536.
229. Randolph, M.F, Doan, D.H., Tang, A.M., Bui, M. and Dinh,
V.N. (Editors)(2019) Proceedings of the 1st Vietnam Symposium
on Advances in Offshore Engineering: Energy and Geotechnics,
Proceedings of the 1st Vietnam Symposium on Advances in Offshore
Engineering, VSOE 2018, Lecture Notes in Civil Engineering, vol 18,
Springer, Singapore.
230. Realmonte, G., Drouet, L., Gambhir, A., Glynn, J., Hawkes, A.,
Köberle, A.C. and Tavoni, M. (2019) An inter-model assessment of
the role of direct air capture in deep mitigation pathways, Nature
Communications, 10, 3277.
231. Reed, T.E. (2019) Can Arctic seabirds adapt to climate change?,
Functional Ecology, 33, 11, 2068-2070.
232. Reed, T.E., Prodöhl, P., Bradley, C., Gilbey, J., McGinnity, P., Primmer,
C.R. and Bacon, P.J. (2019) Heritability estimation via molecular
pedigree reconstruction in a wild fish population reveals substantial
evolutionary potential for sea age at maturity, but not size within age
classes, Canadian Journal of Fisheries and Aquatic Sciences, 76, 5,
790-805.

221. Quill, N., Buckley, D.N., O’Dwyer, C. and Lynch, R.P. (2019) Anodic
formation of nanoporous indium phosphide in KOH electrolytes: Effects
of temperature and concentration, Journal of the Electrochemical
Society, 166, 5, H3097-H3106.

233. Remmers, T., Cawkwell, F., Desmond, C., Murphy, J. and Politi, E.
(2019) The potential of advanced scatterometer (ASCAT) 12.5 km
coastal observations for offshore wind farm site selection in Irish
waters, Energies, 12, 2, 206.

222. Radchuk, V., Reed, T., Teplitsky, C., van de Pol, M., Charmantier, A.,
Hassall, C., Adamík, P., Adriaensen, F., Ahola, M.P., Arcese, P., Miguel
Avilés, J., Balbontin, J., Berg, K.S., Borras, A., Burthe, S., Clobert,
J., Dehnhard, N., de Lope, F., Dhondt, A.A., Dingemanse, N.J., Doi,
H., Eeva, T., Fickel, J., Filella, I., Fossøy, F., Goodenough, A.E., Hall,
S.J.G., Hansson, B., Harris, M., Hasselquist, D., Hickler, T., Joshi,
J., Kharouba, H., Martínez, J.G., Mihoub, J.-B., Mills, J.A., MolinaMorales, M., Moksnes, A., Ozgul, A., Parejo, D., Pilard, P., Poisbleau,
M., Rousset, F., Rödel, M.-O., Scott, D., Senar, J.C., Stefanescu, C.,
Stokke, B.G., Kusano, T., Tarka, M., Tarwater, C.E., Thonicke, K.,

234. Roba, K.T., O’Connor, T.P., O’Brien, N.M., Aweke, C.S., Kahsay, Z.A.,
Chisholm, N. and Lahiff, E. (2019) Seasonal variations in household
food insecurity and dietary diversity and their association with
maternal and child nutritional status in rural Ethiopia, Food Security,
11, 3, 651-664.
235. Robinson, L.A., Blincow, H.L., Culhane, F.E. and O’Higgins, T. (2019)
Identifying barriers, conflict and opportunity in managing aquatic
ecosystems, Science of the Total Environment, 651, 1992-2002.

53

Environmental Research Institute
236. Robson, T.M., Aphalo, P.J., Banaś, A.K., Barnes, P.W., Brelsford,
C.C., Jenkins, G.I., Kotilainen, T.K., Łabuz, J., Martínez-Abaigar,
J., Morales, L.O., Neugart, S., Pieristè, M., Rai, N., Vandenbussche,
F. and Jansen, M.A.K. (2019) A perspective on ecologically relevant
plant-UV research and its practical application, Photochemical and
Photobiological Sciences, 18, 5, 970-988.
237. Rodriguez-Delgado, C., Bergillos, R.J. and Iglesias, G. (2019) An
artificial neural network model of coastal erosion mitigation through
wave farms, Environmental Modelling and Software, 119, 390-399.

250. San Cristóbal, J.R., Diaz, E., Carral, L., Fraguela, J.A. and Iglesias,
G. (2019) Complexity and Project Management: Challenges,
Opportunities, and Future Research, Complexity, 2019, 6979721.
251. Sarda-Estève, R., Baisnée, D., Guinot, B., Sodeau, J., O’Connor, D.,
Belmonte, J., Besancenot, J.-P., Petit, J.-E., Thibaudon, M., Oliver, G.,
Sindt, C. and Gros, V. (2019) Variability and geographical origin of five
years airborne fungal spore concentrations measured at Saclay, France
from 2014 to 2018, Remote Sensing, 11, 14, 1671.

238. Rodriguez-Delgado, C., Bergillos, R.J. and Iglesias, G. (2019) Dual
wave farms and coastline dynamics: The role of inter-device spacing,
Science of the Total Environment, 646, 1241-1252.

252. Sarkis, M., Ghanem, E. and Rahme, K. (2019) Jumping on
the Bandwagon: A review on the versatile applications of gold
nanostructures in prostate cancer, International Journal of Molecular
Sciences, 20, 4, 970.

239. Rodriguez-Delgado, C., Bergillos, R.J. and Iglesias, G. (2019) Dual
wave farms for energy production and coastal protection under sea
level rise, Journal of Cleaner Production, 222, 364-372.

253. Scarrott, R.G., Cawkwell, F., Jessopp, M., O’Rourke, E., Cusack, C. and
de Bie, K. (2019) From land to sea, a review of hypertemporal remote
sensing advances to support ocean surface science, Water, 11, 11, 2286.

240. Rogers, C.S., Astrop, T.I., Webb, S.M., Ito, S., Wakamatsu, K. and
McNamara, M.E. (2019) Synchrotron X-ray absorption spectroscopy
of melanosomes in vertebrates and cephalopods: Implications for
the affinity of Tullimonstrum, Proceedings of the Royal Society B:
Biological Sciences, 286, 1913, 28620191649.

254. Semenova, O., Carra, G., Lightbody, G., Boylan, G., Dempsey, E. and
Temko, A. (2019) Prediction of short-term health outcomes in preterm
neonates from heart-rate variability and blood pressure using boosted
decision trees, Computer Methods and Programs in Biomedicine, 180,
104996.

241. Ross, A.M., Mc Nulty, D., O’Dwyer, C., Grabrucker, A.M., Cronin,
P. and Mulvihill, J.J.E. (2019) Standardization of research methods
employed in assessing the interaction between metallic-based
nanoparticles and the blood-brain barrier: Present and future
perspectives, Journal of Controlled Release, 296, 202-224.

255. Setyan, A., Flament, P., Locoge, N., Deboudt, K., Riffault, V., Alleman,
L.Y., Schoemaecker, C., Arndt, J., Augustin, P., Healy, R.M., Wenger,
J.C., Cazier, F., Delbarre, H., Dewaele, D., Dewalle, P., Fourmentin, M.,
Genevray, P., Gengembre, C., Leonardis, T., Marris, H. and Mbengue,
S. (2019) Investigation on the near-field evolution of industrial plumes
from metalworking activities, Science of the Total Environment, 668,
443-456.

242. Ross, M.M., Kelly, A.L. and Crowley, S.V. (2019) Chapter 7 - Potential
Applications of Dairy Products, Ingredients and Formulations in
3D Printing, In: Godoi, F.C., Bhandari, B.R., Prakash, S. and Zhang,
M. (Editors), Fundamentals of 3D Food Printing and Applications,
Academic Press, pp. 175-206.
243. Rossi, V., McNamara, M.E., Webb, S.M., Ito, S. and Wakamatsu,
K. (2019) Tissue-specific geometry and chemistry of modern and
fossilized melanosomes reveal internal anatomy of extinct vertebrates,
Proceedings of the National Academy of Sciences of the United States
of America, 116, 36, 17880-17889.
244. Rusmanis, D., O’Shea, R., Wall, D.M. and Murphy, J.D. (2019)
Biological hydrogen methanation systems–an overview of design and
efficiency, Bioengineered, 10, 1, 604-634.
245. Ryall, Á. (2019) Air Quality Law: Report for Ireland, Avosetta Group
of EU Environmental Law Experts, Bremen.
246. Ryall, Á. (2019) Careful what you wish for: Amending the Rules
Governing Judicial Review in Planning Matters, Irish Planning and
Environmental Law Journal, 26, 151-165.
247. Ryall, Á. (2019) Designing and Delivering Experiential Learning
Opportunities: Environmental Law in Action, In: Supple, B. and
Delahunty, T. (Editors), Learning Connections 2019: Spaces, People,
Practice, University College Cork and National Forum for the
Enhancement of Teaching and Learning, 34‑38.
248. Ryall, Á. (2019) The Aarhus Convention: Standards Governing
Access to Justice in Environmental Matters, In: Turner, S., Shelton,
D., Razzaque, J., McIntyre, O. and May, J. (Editors), Environmental
Rights: The Development of Standards, Cambridge: Cambridge
University Press, pp. 116-146.
249. Ryall, Á. (2019) The Relationship between Irish Law and International
Environmental Law: A Study of the Aarhus Convention, Dublin
University Law Journal, 41, 163-187.

54

256. Sghaier, R., Zarrouk, A., Nury, T., Badreddine, I., O’Brien, N., Mackrill,
J.J., Vejux, A., Samadi, M., Nasser, B., Caccia, C., Leoni, V., Moreau, T.,
Cherkaoui-Malki, M., Salhedine Masmoudi, A. and Lizard, G. (2019)
Biotin attenuation of oxidative stress, mitochondrial dysfunction, lipid
metabolism alteration and 7β-hydroxycholesterol-induced cell death in
158N murine oligodendrocytes, Free Radical Research, 53, 5, 535-561.
257. Shao, H., Padmanathan, N., McNulty, D., O’Dwyer, C. and Razeeb,
K.M. (2019) Cobalt phosphate-based supercapattery as alternative
power source for implantable medical devices, ACS Applied Energy
Materials, 2, 1, 569-578.
258. Sharma, T., Glynn, J., Panos, E., Deane, P., Gargiulo, M., Rogan, F. and
Ó Gallachóir, B. (2019) High performance computing for energy system
optimization models: Enhancing the energy policy tool kit, Energy
Policy, 128, 66-74.
259. Sheng, W. (2019) Motion and performance of BBDB OWC wave energy
converters: I, hydrodynamics, Renewable Energy, 138, 106-120.
260. Sheng, W. (2019) Power performance of BBDB OWC wave energy
converters, Renewable Energy, 132, 709-722.
261. Sheng, W. (2019) Wave energy conversion and hydrodynamics
modelling technologies: A review, Renewable and Sustainable Energy
Reviews, 109, 482-498.
262. Sherwin, E., Bordenstein, S.R., Quinn, J.L., Dinan, T.G. and Cryan, J.F.
(2019) Microbiota and the social brain, Science, 366, 6465, eaar2016.
263. Shevade, A.V., O’Callaghan, Y.C., Kennedy, D., O’Brien, N.M.,
O’Connor, T.P. and Guinee, T.P. (2019) Cereal type significantly
affects the composition and reconstitution characteristics of dried
fermented milk-cereal composites, Journal of the Science of Food and
Agriculture, 99, 6, 3097-3105.

Annual Report 2019
264. Shevade, A.V., O’Callaghan, Y.C., O’Brien, N.M., O’Connor, T.P. and
Guinee, T.P. (2019) Development of a dehydrated fortified food base
from fermented milk and parboiled wheat, and comparison of its
composition and reconstitution behavior with those of commercial dried
dairy-cereal blends, Food Science and Nutrition, 7, 11, 3681-3691.
265. Shevade, A.V., O’Callaghan, Y.C., O’Brien, N.M., O’Connor,
T.P. and Guinee, T.P. (2019) Fortified blended food base: Effect
of co-fermentation time on composition, phytic acid content and
reconstitution properties, Foods, 8, 9, 388.
266. Smail, E.A., DiGiacomo, P.M., Seeyave, S., Djavidnia, S., Celliers, L., Le
Traon, P.-Y., Gault, J., Escobar-Briones, E., Plag, H.-P., Pequignet, C.,
Bajona, L., Zhang, L., Pearlman, J., Steven, A., Hodge, J., Racault, M.F., Storlazzi, C., Skirving, W., Hoeke, R., Marra, J., van Dongeren, A.,
Muller-Karger, F., Cripe, D. and Takaki, D. (2019) An introduction to
the ‘Oceans and Society: Blue Planet’ initiative, Journal of Operational
Oceanography, 12, 2, S1-S11.
267. Sparks, J.A., O’Reilly, É.J., Barbhaiya, M., Tedeschi, S.K., Malspeis,
S., Lu, B., Willett, W.C., Costenbader, K.H. and Karlson, E.W. (2019)
Association of fish intake and smoking with risk of rheumatoid arthritis
and age of onset: A prospective cohort study, BMC Musculoskeletal
Disorders, 20, 1, 2.
268. Starkey, A. and delBarco-Trillo, J. (2019) Supplementary feeding
can attract red squirrels (Sciurus vulgaris) to optimal environments,
Mammalian Biology, 94, 134-139.
269. Suhail, K., George, M., Chandran, S., Varma, R., Venables, D.S., Wang,
M. and Chen, J. (2019) Open path incoherent broadband cavityenhanced measurements of NO3 radical and aerosol extinction in
the North China Plain, Spectrochimica Acta - Part A: Molecular and
Biomolecular Spectroscopy, 208, 24-31.
270. Suiter, J., Farrell, D.M., Harris, C. and O’Malley, E. (2019) La première
Convention constitutionnelle irlandaise (2013-2014) : un dispositif
délibératif à forte légitimité?, Participations, 23, 1, 123-146.
271. Sullivan, T. (2019) Cell shape and surface colonisation in the diatom
genus cocconeis-an opportunity to explore bio-inspired shape packing?,
Biomimetics, 4, 2, 29.
272. Sun, C., Xia, A., Fu, Q., Huang, Y., Lin, R. and Murphy, J.D. (2019)
Effects of pre-treatment and biological acidification on fermentative
hydrogen and methane co-production, Energy Conversion and
Management, 185, 431-441.
273. Tanner, S.A., McCarthy, M.B. and O’Reilly, S.J. (2019) Digital labelling
in the retail environment: a domain-specific innovativeness perspective,
International Journal of Retail and Distribution Management, 47, 12,
1336-1352.
274. Tanner, S.A., McCarthy, M.B. and O’Reilly, S.J. (2019) Exploring the
roles of motivation and cognition in label-usage using a combined
eye-tracking and retrospective think aloud approach, Appetite, 135,
146-158.
275. Teixeira, H., Lillebø, A.I., Culhane, F., Robinson, L., Trauner, D.,
Borgwardt, F., Kummerlen, M., Barbosa, A., McDonald, H., Funk, A.,
O’Higgins, T., Van der Wal, J.T., Piet, G., Hein, T., Arévalo-Torres, J.,
Iglesias-Campos, A., Barbière, J. and Nogueira, A.J.A. (2019) Linking
biodiversity to ecosystem services supply: Patterns across aquatic
ecosystems, Science of the Total Environment, 657, 517-534.
276. Thery, T., Shwaiki, L.N., O’Callaghan, Y.C., O’Brien, N.M. and Arendt,
E.K. (2019) Antifungal activity of a de novo synthetic peptide and
derivatives against fungal food contaminants, Journal of Peptide
Science, 25, 1, e3137.

277. Tignino, M., Stephan, R.M., Martin-Nagle, R. and McIntyre, O. (2019)
Bridging science and policy: legal perspectives, Water International, 44,
3, 255-257.
278. Toan, D.V., Doan, Q.V., Le Duy Anh, P. and Dinh, V.N. (2019) The
zoning of offshore wind energy resources in the Vietnam sea, In:
Randolph M., Doan D., Tang A., Bui M. and Dinh V. (Editors),
Proceedings of the 1st Vietnam Symposium on Advances in Offshore
Engineering, VSOE 2018, Lecture Notes in Civil Engineering, vol 18,
Springer, Singapore, pp. 250-256.
279. Tomey-Bozo, N., Babarit, A., Murphy, J., Stratigaki, V., Troch, P., Lewis,
T. and Thomas, G. (2019) Wake effect assessment of a flap type wave
energy converter farm under realistic environmental conditions by using
a numerical coupling methodology, Coastal Engineering, 143, 96-112.
280. Tonkin, E., Wilson, A.M., Coveney, J., Henderson, J., Meyer, S.B.,
McCarthy, M.B., O’Reilly, S., Calnan, M., McGloin, A., Kelly, E.
and Ward, P. (2019) Food-system actors’ perspectives on trust: an
international comparison, British Food Journal, 121, 2, 561-573.
281. Trowbridge, C.D., Little, C., Plowman, C.Q., Williams, G.A., Pilling,
G.M., Morritt, D., Rivera Vázquez, Y., Dlouhy-Massengale, B., Cottrell,
D.M., Stirling, P., Harman, L. and McAllen, R. (2019) No ‘silver bullet’:
Multiple factors control population dynamics of European purple sea
urchins in Lough Hyne Marine Reserve, Ireland, Estuarine, Coastal and
Shelf Science, 226, 106271.
282. Tsermoula, P., Virgili, C., Ortega, R.G., Mullen, A.M., Álvarez, C.,
O’Brien, N.M., O’Flaherty, E.A.A. and O’Neill, E.E. (2019) Functional
protein rich extracts from bovine and porcine hearts using acid or
alkali solubilisation and isoelectric precipitation, International Journal
of Food Science and Technology, 54, 4, 1292-1298.
283. Tsikrika, K., O’Brien, N. and Rai, D.K. (2019) The effect of high
pressure processing on polyphenol oxidase activity, phytochemicals and
proximate composition of Irish potato cultivars, Foods, 8, 10, 517.
284. Turner, S., Shelton, D., Razzaque, J., McIntyre, O. and May, J. (eds.)
(2019) Environmental Rights: The Development of Standards,
Cambridge University Press, Cambridge.
285. Van Druenen, M., Davitt, F., Collins, T., Glynn, C., O’Dwyer, C.,
Holmes, J.D. and Collins, G. (2019) Evaluating the Surface Chemistry
of Black Phosphorus during Ambient Degradation, Langmuir, 35, 6,
2172-2178.
286. van Osch, S., Hynes, S., Freeman, S. and O’Higgins, T. (2019)
Estimating the public’s preferences for sustainable aquaculture: A
country comparison, Sustainability, 11, 3, 569.
287. Vanselow, A., Wieczorek, S. and Feudel, U. (2019) When very slow is
too fast - collapse of a predator-prey system, Journal of Theoretical
Biology, 479, 64-72.
288. Varela, J.A., Puricelli, M., Montini, N. and Morrissey, J.P. (2019)
Expansion and diversification of MFS transporters in Kluyveromyces
marxianus, Frontiers in Microbiology, 9, 3330.
289. Varela, J.A., Puricelli, M., Ortiz-Merino, R.A., Giacomobono, R.,
Braun-Galleani, S., Wolfe, K.H. and Morrissey, J.P. (2019) Origin of
Lactose Fermentation in Kluyveromyces lactis by Interspecies Transfer
of a Neo-functionalized Gene Cluster during Domestication, Current
Biology, 29, 24, 4284-4290.
290. Vasconcelos, T.N.C., Chartier, M., Prenner, G., Martins, A.C.,
Schönenberger, J., Wingler, A. and Lucas, E. (2019) Floral uniformity
through evolutionary time in a species-rich tree lineage, New
Phytologist, 221, 3, 1597-1608.

55

Environmental Research Institute
291. Venturini, G., Tattini, J., Mulholland, E. and Ó Gallachóir, B. (2019)
Improvements in the representation of behavior in integrated
energy and transport models, International Journal of Sustainable
Transportation, 13, 4, 294-313.

302. Wischnewski, S., Arneill, G.E., Bennison, A.W., Dillane, E., Poupart,
T.A., Hinde, C.A., Jessopp, M.J. and Quinn, J.L. (2019) Variation in
foraging strategies over a large spatial scale reduces parent–offspring
conflict in Manx shearwaters, Animal Behaviour, 151, 165-176.

292. Vingiani, G.M., De Luca, P., Ianora, A., Dobson, A.D.W. and
Lauritano, C. (2019) Microalgal enzymes with biotechnological
applications, Marine Drugs, 17, 8, 459.

303. Xie, N., Hann, M., Pemberton, R., Iglesias, G. and Greaves, D. (2019)
A numerical and experimental investigation of the effect of side walls
on hydrodynamic model testing in a wave flume, Ocean Engineering,
186, 106108.

293. Voelklein, M.A., Rusmanis, D. and Murphy, J.D. (2019) Biological
methanation: Strategies for in-situ and ex-situ upgrading in anaerobic
digestion, Applied Energy, 235, 1061-1071.
294. Wang, L., Pei, J., Cong, Z., Zou, Y., Sun, T., Davitt, F., Garcia-Gil,
A., Holmes, J.D., O’Driscoll, C.M., Rahme, K. and Guo, J. (2019)
Development of anisamide-targeted PEGegylated gold nanorods to
deliver epirubicin for chemo-photothermal therapy in tumor-bearing
mice, International Journal of Nanomedicine, 14, 1817-1833.
295. Watson, S., Moro, A., Reis, V., Baniotopoulos, C., Barth, S., Bartoli,
G., Bauer, F., Boelman, E., Bosse, D., Cherubini, A., Croce, A., Fagiano,
L., Fontana, M., Gambier, A., Gkoumas, K., Golightly, C., Latour,
M.I., Jamieson, P., Kaldellis, J., Macdonald, A., Murphy, J., Muskulus,
M., Petrini, F., Pigolotti, L., Rasmussen, F., Schild, P., Schmehl, R.,
Stavridou, N., Tande, J., Taylor, N., Telsnig, T. and Wiser, R. (2019)
Future emerging technologies in the wind power sector: A European
perspective, Renewable and Sustainable Energy Reviews, 113, 109270.
296. Weatherill, J.J., Krause, S., Ullah, S., Cassidy, N.J., Levy, A.,
Drijfhout, F.P. and Rivett, M.O. (2019) Revealing chlorinated ethene
transformation hotspots in a nitrate-impacted hyporheic zone, Water
Research, 161, 222-231.
297. Wendt, F., Nielsen, K., Yu, Y.-H., Bingham, H., Eskilsson, C., Kramer,
M., Babarit, A., Bunnik, T., Costello, R., Crowley, S., Gendron, B.,
Giorgi, G., Giorgi, S., Girardin, S., Greaves, D., Heras, P., Hoffman,
J., Islam, H., Jakobsen, K.-R., Janson, C.-E., Jansson, J., Kim, H.Y.,
Kim, J.-S., Kim, K.-H., Kurniawan, A., Leoni, M., Mathai, T., Nam,
B.-W., Park, S., Rajagopalan, K., Ransley, E., Read, R., Ringwood, J.V.,
Rodrigues, J.M., Rosenthal, B., Roy, A., Ruehl, K., Schofield, P., Sheng,
W., Shiri, A., Thomas, S., Touzon, I. and Yasutaka, I. (2019) Ocean
energy systems wave energy modelling task: Modelling, verification and
validation of wave energy converters, Journal of Marine Science and
Engineering, 7, 11, 379.
298. Wieczorek, A.M., Croot, P.L., Lombard, F., Sheahan, J.N. and Doyle,
T.K. (2019) Microplastic Ingestion by Gelatinous Zooplankton May
Lower Efficiency of the Biological Pump, Environmental Science and
Technology, 53, 9, 5387-5395.
299. Wierzbicka-Woś, A., Henneberger, R., Batista-García, R.A., MartínezÁvila, L., Jackson, S.A., Kennedy, J. and Dobson, A.D.W. (2019)
Biochemical characterization of a novel monospecific endo-β-1,4glucanase belonging to GH family 5 from a rhizosphere metagenomic
library, Frontiers in Microbiology, 10, 1342.
300. Williams, M.-A., O’Grady, J., Ball, B., Carlsson, J., de Eyto, E.,
McGinnity, P., Jennings, E., Regan, F. and Parle-McDermott, A. (2019)
The application of CRISPR-Cas for single species identification from
environmental DNA, Molecular Ecology Resources, 19, 5, 1106-1114.
301. Winning, M., Price, J., Ekins, P., Pye, S., Glynn, J., Watson, J. and
McGlade, C. (2019) Nationally Determined Contributions under the
Paris Agreement and the costs of delayed action, Climate Policy, 19, 8,
947-958.

56

304. Xie, N., Iglesias, G., Hann, M., Pemberton, R. and Greaves, D. (2019)
Experimental study of wave loads on a small vehicle in close proximity
to a large vessel, Applied Ocean Research, 83, 77-87.
305. Yang, Z., Jiang, B., McNamara, M.E., Kearns, S.L., Pittman, M., Kaye,
T.G., Orr, P.J., Xu, X. and Benton, M.J. (2019) Pterosaur integumentary
structures with complex feather-like branching, Nature Ecology and
Evolution, 3, 1, 24-30.
306. Yang, Z., Wang, S., Tian, Q., Wang, B., Hethke, M., McNamara,
M.E., Benton, M.J., Xu, X. and Jiang, B. (2019) Palaeoenvironmental
reconstruction and biostratinomic analysis of the Jurassic
Yanliao Lagerstätte in northeastern China, Palaeogeography,
Palaeoclimatology, Palaeoecology, 514, 739-753.
307. Ye, Q., Cheng, S., Kim, B., Collins, K. and Iglesias, G. (2019) Structure
design and assessment of a floating foundation for offshore wind
turbines, ASME 2019 2nd International Offshore Wind Technical
Conference, IOWTC, 2019-7594, V001T01A029.
308. Yu, H., Zheng, S., Zhang, Y. and Iglesias, G. (2019) Wave radiation
from a truncated cylinder of arbitrary cross section, Ocean
Engineering, 173, 519-530.
309. Yun T., Cao L., An F., Chen B., Xue L., Li W., Pincebourde S., Smith
M.J. and Eichhorn M.P. (2019) Simulation of multi-platform LiDAR
for assessing total leaf area in tree crowns, Agricultural and Forest
Meteorology, 276-277, 107610.
310. Zandersen, M., Hyytiäinen, K., Meier, H.E.M., Tomczak, M.T., Bauer,
B., Haapasaari, P.E., Olesen, J.E., Gustafsson, B.G., Refsgaard, J.C.,
Fridell, E., Pihlainen, S., Le Tissier, M.D.A., Kosenius, A.-K. and Van
Vuuren, D.P. (2019) Shared socio-economic pathways extended for
the Baltic Sea: exploring long-term environmental problems, Regional
Environmental Change, 19, 1073–1086.
311. Zheng, S., Antonini, A., Zhang, Y., Greaves, D., Miles, J. and Iglesias,
G. (2019) Wave power extraction from multiple oscillating water
columns along a straight coast, Journal of Fluid Mechanics, 878, 445480.
312. Zheng, S., Zhang, Y. and Iglesias, G. (2019) Coast/breakwaterintegrated OWC: A theoretical model, Marine Structures, 66, 121-135.
313. Zheng, S., Zhang, Y., Liu, Y. and Iglesias, G. (2019) Wave radiation
from multiple cylinders of arbitrary cross sections, Ocean Engineering,
184, 11-22.

The Environmental Research Institute has two dedicated buildings, the ERI Lee Road
and the ERI Beaufort Building, as well as research facilities across the UCC campus.

ERI Beaufort Building

ERI Lee Road Building

Find us on Facebook and Twitter

eriucc
@eriucc
Environmental Research Institute
University College Cork, Ireland
Phone: +353 (0)21 4901931
Email: eri@ucc.ie
Website: http://eri.ucc.ie

