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What is this document?

Wales may be a small country but we punch above our weight in the quality and the quantity of
research carried out here. A new report highlights the particular strength of Welsh science in
contributing to efforts to meet the United Nations Sustainable Development Goals. The report, iUN
SDGs: WRedearch Performance with UK and Global Comparatorso shows that a remarkably
high proportion of Welsh research is contributing to tackling the global issues highlighted in the
SDGs, and that this research is of unusually high quality. Welsh research on the SDGs is cited and
used by others more often than that of other nations of the UK, the USA and European countries.
Among the SDGs Welsh research is making a particularly strong contribution to those which relate
to the planet such as SDGs 13 (Climate Action), 14 (Life below Water) and 15 (Life on Land). The
report was launched at an event hosted by First Minister, Mark Drakeford, and Chief Scientific
Advisor, Peter Halligan, on 30" September 2021.

We (the Low Carbon Energy and Environment Research Network Wales) have brought together this
collection of case studies to illustrate the depth and breadth of excellent research going on in Wales
which is contributing the biggest global challenges society faces.

What are the Sustainable Development Goals (SDGs)?
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The Low Carbon Energy and Environment Research Network Wales is a pan-Wales research
initiative supporting Waleséworld-leading research in low carbon energy, nature-based solutions to
environmental challenges, the bioeconomy, and sustainable food production. We aim to enhance
and build upon the excellent research capability in Wales, and to increase the competitive funding
secured in Wales. This growth in innovation and research will allow Wales to export its expertise
across the UK and internationally, whilst generating benefits at home. Contact us:
nrnlcee@bangor.ac.uk | @lceernw
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The Case Studies

This document brings together examples of research from across Wales which is contributing to the
Sustainable Development Goals. The selection is far from complete but it gives a useful taste of the
huge diversity of relevant work going on. All the work highlighted here involves multiple partners,
often across many institutions in many countries, but for simplicity we just highlight the key people
based in Welsh Universities.

The case studies we have selected focus on the SDGs where Welsh research is particularly strong
in comparison with other nations of the UK. These are SDG 2,6,7,12,13,14, and 15 (see figure below
taken from the recent Welsh Government report). This highlights the particular strength of Wales in
research in areas related to agriculture, low carbon energy and the environment.
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FIGURE 2-9
Wales' relative activity index (RAl) compared to the UK's activity level for SDG-related research per SDG, 2010-2019;
red dotted line indicates UK average activity level (=1.0)

The case studies are organized in approximate order of the main SDG to which they contribute;
starting with work contributing to SDG 2 (zero hunger), SDG 3 (good health and well-being), SDG 6
(clean water and sanitation), SDG 7 (affordable and clean energy), SDG 12 (responsible
consumption), SDG 13 (climate action), SDG 14 (life below water) and SDG 15 (life on land).



Case studies contributing primarily to SDG 2: Zero Hunger

Delivering low glycaemic index grain to
reduce type-2 diabetes in Africa and India
Dr Rattan Yadav, Aberystwyth University
(ctnl@aber.ac.uk)
Type-2 diabetes is a massive problem in Africa gk&
and India (affecting 30 and 75 million people in
each region respectively). For a low-income
family in African/Indian regions with a diabetic
adult, as much as 25% of family income may be
devoted to diabetes care. Aberystwyth are
delivering low glycaemic index varieties of pearl
millet (a widely used crop), that can contribute to
lowering family healthcare cost and improve
incomes. SDGs: 1, 2 & 3.

Breeding better rice

Dr Katherine Steele, Bangor University
(k.a.steele@bangor.ac.uk)

Rice is the staple food of half the world, yet high
yielding varieties are vulnerable to crop losses
because of drought or disease. Breeding locally-
adapted varieties for both yield and resilience is now
possible, but many national programme breeders do
not have access to advanced selection tools. Working
with breeders in Pakistan, India and Nepal, this
project has developed new genomic markers that
increase breeding efficiency.

SDGs: 2,12 (1, 15).

Project website: https://aqgri-
epicentre.com/impact/kasp-genomic-selection/

Fungi for organic farming and sustainable food production

Professor Tarig Butt, Swansea University (T.Butt@ Swansea.ac.uk).

There is worldwide need for new products to support more environmentally friendly farming practices. Natural
plant growth stimulants and pest control products can help reduce inputs of chemical fertilizers and pesticides
which pollute the environment and can damage human health. Swansea University is leading research
developing products from fungi which help increase yields while protecting plants from invertebrate pests,
contributing to food security. SDGs: 2, 3, 15.
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Case studies contributing primarily to SDG 3: Good Health and Well-
Being

Spatial intelligence for malaria control .
Dr Andy Hardy, Aberystwyth University §
(ajhl3@aber.ac.uk)

Malaria remains a global burden but can be controlled
and even eliminated through integrated solutions. Using
satellite and drone imaging technology Aberystwyth
University are providing mapped data on the location of
malarial mosquito breeding sites. Using this spatial
intelligence has resulted in an improved operational
malaria control programme in Zanzibar. SDG: 3. Project
website:
https://menter.aber.ac.uk/en/dges/research/earth-
observation-laboratory/research/sis-zanzibar/

Wastewater surveillance helps tackle pandemic
Professor Andy Weightman, Cardiff University & Professor
Davey Jones, Bangor University (weightman@cardiff.ac.uk,
d.jones@bangor.ac.uk).

Wastewater surveillance is a key public health tool. Building
upon strengths that in Wales in environmental sciences,
disease surveillance and pathogen genomics, an
interdisciplinary team of Welsh experts from Cardiff
University, Bangor University, PublicHe al t h Wal e
Cymru Welsh Water is currently monitoring COVID-19 levels
in wastewater across Wales. They are also sharing their
expertise with local and international partners to develop and ¥
apply monitoring systems worldwide, ensuring that these efforts are applicable to dlfferent contexts. Sharing
best practice is allowing a resilient approach to tackle this worldwide pandemic. SDGs: 3, 6.

Project Website: https://wastewatersurveillance.com/international-knowledge-exchange-projects-to-monitor-
levels-of-covid-19-in-wastewater-worldwide/

Data for development i working with countries to
develop and use better indicators of poverty and
hunger :
Dr Shailen Nandly, Cardiff University &
(NandyS1@cardiff.ac.uk). *
Understanding and assessing progress towards meeting |
the SDGs requires reliable data for a wide range of new
indicators. Cardiff-based research entails collaborating with
national statistical offices, policy makers and UN bodies,
like UNICEF, to develop better measures of
multidimensional poverty to reflect the needs of adults and
children as required by SDG1. The work also informs SDG2 (Zero hunger), since they showed why
conventional indicators of malnutrition miss large numbers of malnourished children in west and central
Africa; this work has implications for the resourcing of programmes seeking to deal with the challenge of
global hunger. SDGs: 1, 2, 3. [Image from https://www.cardiff.ac.uk/news/view/1586839-millions-more-
children-in-west-and-central-africa-suffering-from-malnutrition,-according-to-study]
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Case studies contributing primarily to SDG 6: Clean Water and
Sanitation

Assessing resilience of groundwater
resources in sub-Saharan Africa under
climate change

Dr Mark Cuthbert, Cardiff University
(cuthbertm2@cardiff.ac.uk).

Groundwater plays a vital role in sustaining
water supplies and livelihoods in sub-Saharan
Africa but the impacts of climate change on
this resource is poorly understood. Research
in Cardiff has revealed revealed that
groundwater replenishment is very sensitive
to the intensity of rainfall, meaning that
climate change may increase groundwater : i
availability in some areas even if the overall amount of rain decreases. Th|s research helps show when and
where groundwater could be used to irrigate crops and to provide drinking water, while ensuring that stores
of groundwater will still be there for future generations. SDGs: 2, 6.

e

Healthy freshwaters for people and ecosystems
Prof Isabelle Durance, Prof Steve Ormerod, Prof
Andrew Weightman

Cardiff University (durance@cardiff.ac.uk).

Healthy freshwaters provide a major source of clean
drinking water and sustain all wildlife downstream,
supporting key human activities including fisheries,
agriculture and recreation. Despite this, freshwater
ecosystems are amongst the most threatened in the
world. Cardiff research found that transfers of energy
by river ecosystems connect landscapes, river
biodiversity and key services such as clean water or
the provision of fish. These findings were key to a new,
sustainable management programme of a UNESCO
World Heritage Site in Africa. The research also B { :
prompted an overhaul of both the policy and practice of freshwater ecosystem management in Wales. SDGs:
6, 14 (3, 15). Project website: https://nerc-duress.org

Reducing the economic and environmental burden of
the water sector

Dr Prysor Williams, Bangor University
(prysor.williams@bangor.ac.uk)

The water sector is of critical importance to us all - needed
by society, businesses, and the environment. However,
the distribution and treatment (pre- and post-
consumption) of water is very energy-intensive, and the
sector is a major contributor the world's greenhouse gas
emissions. Bangor University are working with the sector
and with large users of water to find ways of reducing its
energy usage and opportunities to generate clean
sources of electricity and of heat.

SDGs: 6, 7 (9, 11, 12).
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Promoting accessible, resilient and R —_—
sustainable water supplies

Dr Richard Gale and Dr Adrian Healy, Cardiff

University (Healya2 @cardiff.ac.uk).

A quarter of the worl do ; . 5

safely-managed water supplies. As cities expand = o=
and climates change, pressures on urban water
supplies are growing, with implications for towns
and cities, particularly in parts of Africa. Working
with local researchers and stakeholders in
Somaliland, Cardiff research develops
understanding of the cultural and social choices that guide decisions on water use, helping to promote new
approaches to the sustainable management of water supplies. SDGs: 6, 11. [Image from
https://www.cardiff.ac.uk/news/view/1519422-cardiff-university-develops-research-collaborations-with-somaliland]

A new route to water disinfection

Regius Professor Graham J. Hutchings, Cardiff
University (Hutch@cardiff.ac.uk).

Globally access to clean disinfected water is a major
priority for many communities. At present chlorination
is the major way in which disinfection of water is
achieved but this can leave potentially toxic chemical
residues in the treated water. Cardiff have developed
a new catalytic approach to water disinfection which
only requires the water to be treated and electricity that
can be sustainably sourced that is markedly more
effective than chlorination and provides water that is
both residue-free and disinfected. Image must be
referenced on use: Richards, T., Harrhy, J.H., Lewis, R.J., Howe, A.G., Suldecki, G.M., Folli, A., Morgan, D.J., Davies,
T.E., Loveridge, E.J., Crole, D.A. and Edwards, J.K., 2021. A residue-free approach to water disinfection using catalytic
in situ generation of reactive oxygen species. Nature Catalysis, 4(7), pp.575-585.

Restoring river continuity: better rivers for people and
nature

Prof Carlos Garcia de Leaniz, Swansea University,
(c.garciadeleaniz@swansea.ac.uk)

Rivers rank among the most threated ecosystems in the
world, but also among the most valuable to society. One of
the main threats rivers face is the fragmentation caused by a
myriad of dams, weirs and other instream barriers, many of
which from a bygone area and are no longer in use. Swansea-
based research - published in the journal Nature 1T quantified
for the first time the extent of river fragmentation across
Europe, developed tools for restoring river connectivity, and
informed the target of achieving 25,000 km of free-flowing rivers by 2030 included in the new European
Biodiversity Strategy. SDGs: 6, 11, 12, 13, 14 & 15 (3,17). Project website: www.amber.international

Rising riverine nutrient discharge into coastal areas

risks a surge of greenhouse gas emissions from global
mangroves

Dr Feng Mao, Cardiff University (MaoF1@cardiff.ac.uk).
Mangroves are important in climate change mitigation
because they remove carbon from the air, but they can also

be a significant source of the greenhouse gas N.O (nearly

300 times more potent than COy. Cardiff researchers have
demonstrated a significant risk of increasing N>O emissions

from global mangroves by up to 74% by 2050 from 2000 due

to the growth of riverine nutrient inputs. They are working with
partners to deliver more holistic mangrove restoration
strategies with improvements in catchment-scale nitrogen management. SDGs: 6, 13. Image from:
https://pixabay.com/photos/palawan-water-river-mangrove-jungle-172428/.



mailto:Healya2@cardiff.ac.uk
https://www.cardiff.ac.uk/news/view/1519422-cardiff-university-develops-research-collaborations-with-somaliland
mailto:Hutch@cardiff.ac.uk
mailto:c.garciadeleaniz@swansea.ac.uk
http://www.amber.international/
mailto:MaoF1@cardiff.ac.uk
https://pixabay.com/photos/palawan-water-river-mangrove-jungle-172428/

