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E

nvironmental and societal challenges
faced across Africa are daunting.
Alongside the UN Sustainable
Development Goals, African countries
have committed to implement the African
Union ‘Agenda 2063’ which is both a vision
and a plan to build a more prosperous
Africa based on inclusive growth and
sustainable development. With the
Sustainable Earth Institute’s mission to
promote new ways of thinking about the
future of our world, this edition of Sphere
highlights current UK-Africa research
collaborations at the University of Plymouth.
Achieving a higher standard of living,
quality of life and wellbeing for all rests on
equitable access to the basic necessities
of life. The Challenges of Change project
is exploring ways of overcoming complex
barriers to adoption of sustainable solar
cooker technology which enhances
access to safe boiled water. At a wider
scale, the Energy Transitions project in
South Africa tackles the challenges of
transitioning to low carbon energy while
maintaining affordability and access to
clean energy by poor communities.
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Expanding access to quality health
care services is being supported by
the Global Health Collaborative (GHC)
partnerships in Kenya and Sierra Leone,
sharing best practice in training and
capacity development. In Uganda, health
education programmes led by our featured
researcher, Dr Rupert Jones, have reduced
exposure to biomass smoke from domestic
cooking supporting prevention and
rehabilitation of chronic pulmonary disease.

Agenda 2063 also focusses on sustainable
environmental management and adaptive
measures to address climate change
risks. Delivering lasting land management
change in East Africa is the focus of the
interdisciplinary Ardhi na Kujifunza project,
implementing knowledge exchange and
capacity building to underpin community
resilience in Tanzania. Also in East Africa, the
Water-LION network has been Innovating
water supply technology through strategic
workshops to develop water filtration
technology capable of addressing water
supply issues across the continent. To
understand past environment response
to climate change, researchers are
reading climate history through study
of river terraces in the High Atlas and
the formation of landscape features that
support community agri-business.
Finally, this issue reflects on sustainable
development of rapidly expanding
urban landscapes seen through the
lens of Tomorrow’s Nairobi - exploring
multiple emerging environmental
and societal hazards within an
urban disaster risk initiative.
These stories provide a snapshot
of collaborative research at the
University of Plymouth with African
partners to demonstrate how our
sustainability research is helping build
resilience to key global challenges.
Professor Will Blake,
Associate Dean (Research) for the
Faculty of Science and Engineering
University of Plymouth
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Challenges of Change
Solar cookers in Zambia
Words: Karen Treasure and Kirsten Ayris

S

olar cookers were distributed to a variety
of households to explore where they
would be utilised most effectively. The
greatest impact was identified in rural areas,
where families collect firewood for cooking.
Significant benefits were attained: boiling
untreated water for drinking and reducing the
need for extensive labour to find firewood
for fuel, in addition to wider, long-term
environmental impacts.
Follow-up visits demonstrated that receiving
solar cookers alone is insufficient to effect
changes in practice required by a transition
to solar cooking. For a range of reasons,
households did not maximise the potential
of solar cookers effectively. This is highly
problematic given the urgency of a transition
away from traditional cooking fuels, for
environmental and health reasons.

Karen has since begun investigating how
the necessary behavioural change can be
induced. Her present project “Challenges of
Change”, funded by the Global Challenges
Research Fund, is looking at ways of
supporting the transition to sustainable
technologies in Zambian communities more
effectively. Karen is working with local
grassroots organisations to provide mentors,
who give households local support to use
solar cookers. The initial research visit took
place in September 2019, and further research
will take place in 2020 and 2021.

In 2015, Dr Karen Treasure, Lecturer in International
Relations, ran a successful crowdfunder to
distribute 20 parabolic solar cookers in Zambia.
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“The greatest impact was identified
in rural areas, where families
collect firewood for cooking”

Solar cookers - statistics
	Parabolic solar cookers harness the power
of the sun by simply reflecting and focusing
the sun’s rays to a spot in the centre
	The solar cookers distributed create a
heat as hot as a gas flame, which boils a
litre of water in less than eight minutes

	Zambia has alarmingly high rates of
deforestation, losing at least 1% of
forests per year. The main cause is
the production of cooking fuels.
	
60-70% of Zambians live in severe or
extreme poverty, making it impossible
for them to independently invest in
sustainable technologies to respond
to environmental degradation.

 	
35% of Zambians rely on unimproved
water sources and water borne
diseases are significant health risks,
which boiling water can alleviate.

	
60% of the Zambian population live
in rural areas where they collect
firewood for cooking fuel, creating
pressures of deforestation.

	No maintenance is necessary for these
solar cookers - they are constructed of
robust steel and no tools/knowledge
are required for ongoing reliability.
	Less reliance on traditional cooking
fuels would help to prevent respiratory
diseases caused by the inhalation
of smoke while cooking.

	A range of other health benefits may
be accessed through a free source
of cooking heat, such as hot/warm
water for bathing and laundry.
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Delivering Lasting Land
Management Change
in East Africa
Words: Claire Kelly and Kirsten Ayris,
Images: Carey Marks and Claire Kelly

“The Ardhi na Kujifunza
project is based on sharing
knowledge and expertise
between the University
of Plymouth and Nelson
Mandela Institute (NM-AIST)”

The Jali Ardhi, meaning
“care for the land” in
Swahili, project first
featured in Sphere in
Winter 2017/2018. Now with
the initial stage completed,
the project evaluated the
impact of soil erosion
on communities in East
Africa, undertaking
fieldwork in Northern
Tanzania. Bringing together
a range of specialists,
from land degradation
experts to social
scientists, the project
found an interdisciplinary
approach was necessary
to implement lasting
change to land
management practices.
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“The Jali Ardhi team hosted a workshop
to establish the next steps needed to
change land management practices in
the study communities”

Attention is now turning to the key question
for the Maasai communities at the heart of
the original research – what happens next?
In December 2018, the Jali Ardhi team hosted a
workshop to establish the next steps needed
to change land management practices in the
study communities, based on the findings of
the original project. The workshop brought
the District Council together with local
communities, facilitators from the Nelson
Mandela Institute (NM-AIST), and local
NGOs, with discussions focussing on how to
implement actions that the local communities
had previously identified. The outcomes of the
workshop included a set of commitments by
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community members to plant trees, share
their newly acquired knowledge, and encourage
others in their communities to learn how to
prevent soil erosion on their land. The District
Council committed to supporting these
communities to achieve their new goals.
Moving forward from the Jali Ardhi work,
the Ardhi na Kujifunza project, led by Claire
Kelly is based on sharing knowledge and
expertise between the University of Plymouth
and NM-AIST. Building on the ambitions in a
Memorandum of Understanding between the
two Universities, the project will develop the
demonstration plots in Tanzania to become
a training resource that can be used to trial

solutions to soil erosion problems. It will also
provide the opportunity for students and
technicians from NM-AIST to come to Plymouth
for specialist training, whilst students from
Plymouth will be able to travel to Tanzania
to take part in interdisciplinary research,
working with Maasai community leaders
and using the community demonstration
plots for their dissertation research.
Ultimately, the goal of these two GCRF-funded
research projects is to co-design actions that
stop soil erosion and enable these communities
to find sustainable and resilient livelihoods
for their, and their children’s futures.
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R

upert first became aware of global health issues working as a GP in
Plymouth, with patients from all over the world making their way through
his surgery doors. Inspired to travel the world and make a difference on
a global scale, Rupert became a full-time researcher, coupling his long-term
interest in lung disease with the question: “How can you help people to make
themselves better?”
Answering this question has taken Rupert across the globe, from Uganda to
Kyrgyzstan, from Greece to India, from Sri Lanka to Vietnam. In every country,
Rupert has seen traditional models of health and healing, all with a focus on
rehabilitation, whether through dance, yoga, or music. Alongside his many
international collaborators, he has been involved in setting up hubs of best
practice for rehabilitation education.

A focus on Africa

R

upert has been working on the impacts of Chronic Obstructive Pulmonary
Disease in Africa since 2010. Surveys by his team in rural Masindi, Uganda
in 2012 found that 93% of participants were exposed to biomass smoke,
many throughout their whole lives. This research has led to the development
of education programmes to prevent lung disease by avoiding biomass smoke
and tobacco smoking. Outputs produced with University of Plymouth Illustration
students are now used across Africa, including children’s books and an animation
of the Smoke Monster.

Featured Researcher:

Rupert Jones

In addition to research on the prevention of lung disease, Rupert’s work has
designed and established pulmonary rehabilitation programmes in Africa and
Asia. Rupert has crowdfunded the building of a fit-for-purpose rehabilitation
centre in Kampala, Uganda. Pioneering the use of music, dance, singing and
yoga, rehabilitation becomes enjoyable and appropriate in low-income settings.

Words: Rupert Jones and Kirsten Ayris

Dr Rupert Jones is an Associate Professor in the Faculty of
Medicine and Dentistry at the University of Plymouth. He has
been investigating lung disorders since the 1980s, and has
run dozens of health projects tackling lung disease across the
globe, impacting on the lives of millions of people.
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From coal to solar: the reality
of achieving sustainable energy
transitions in South Africa

This research was supported by the Economic and Social Research Council / National Research Foundation Newton Fund Urban Transformations in
South Africa scheme (ES/N014138/1 ‘Urban Transformation in South Africa through co-designing energy services provision pathways’ project, which is a
collaborative project between the University of Cape Town, Sustainable Energy Africa, King’s College London, and the Universities of Exeter, Manchester,
Sussex and Plymouth).

Words: Stephen Essex and Kirsten Ayris, Images: Stephen Essex and Jon Phillips

In South Africa, a country where electricity has traditionally come from cheap
and plentiful coal, and where its distribution is still influenced by the legacies
of the apartheid regime, research is being undertaken to understand how the
transition to low-carbon energy might take place.

S

ince the 19th century, the South African
energy system has largely been reliant on
coal. Coal is a plentiful resource in South
Africa, which has enabled the provision of cheap
electricity – albeit an unsustainable energy supply.
Under apartheid, unequal distribution left most
black townships and informal settlements without
access to electricity. Since the end of apartheid,
the distribution of electricity has been partly
redressed, but issues have now arisen around the
affordability of that supply, particularly with the
focus on South Africa’s green agenda.
While the main state electricity generator and
supplier in South Africa produces about 96% of
the country’s electricity, they distribute only 60%
of this energy. The remaining 40% is distributed
by municipalities, who use profits from on-selling
to maintain their public services, particularly
schemes for free and subsidised electricity to
the poor. Transitioning to renewable energy
has the real potential to reduce the ability of
municipalities to be able to fund these schemes
as the revenue stream from electricity sales is
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reduced as more people go off-grid. There might
also be social implications of such a transition,
as poorer populations are unlikely to be able to
afford their own renewable energy infrastructure.
Dr Stephen Essex has been investigating how to
approach the transition from coal to renewable
energy alongside partners from the Universities
of Cape Town, Sussex, Manchester, and Exeter,
including project leader Dr Federico Caprotti at
the University of Exeter, as well as colleagues from
Sustainable Energy Africa. A workshop was held in
Plymouth in March 2019, in which guests from the
South African municipalities came to Plymouth to
observe community-led energy provision projects
in the area. Research is now focussing on how
South Africa’s green agenda can be met in light
of the funding challenges for municipalities, the
continued demand for electricity with the growth
of informal settlements from rural in-migration,
and the highly political reform of a centralised
energy grid system that is not best suited to the
needs of the country.

Dr Jon Phillips, University of Cambridge

Dr Stephen Essex, University of Plymouth

Dr Stephen Essex, University of Plymouth
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Reading Climate History:
River Terraces in the
High Atlas
Words: Jesse Zondervan and Kirsten Ayris, Images: Jesse Zondervan

In the High Atlas Mountains in central Morocco, researchers from the University
of Plymouth and Ibn Zohr University Agadir are studying river terraces and how
they are formed, to understand the history of climate-related landscape change.

J

esse Zondervan along with supervisor Martin
Stokes and others have been working in the
High Atlas for three years, investigating river
terrace formation to understand how climate has
changed the landscape, and what impact that
change has for the people living in the mountains.
River terraces, the remnants of past river valley
floors, have been vital to communities living
near water sources for centuries. In Morocco,
the terraces are a source of raw resources, such
as building materials, as well as fertile land for
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“Understanding how these river terraces
are formed is key to interpreting rock
records to learn how climate has
changed over millions of years.”

agriculture and horticulture, particularly for
growing rose bushes for the extraction of highly
valuable rose oil.
Understanding how these river terraces are
formed is key to interpreting rock records to learn
how climate has changed over millions of years.
This gives us a history of the changes the Earth
has undergone and how it will continue to change
in the future, as well as an understanding of how
global changes in climate will impact different
regions in vastly different ways.
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“Health is interdependent and interconnected – it is no longer possible
to separate health issues in the UK from health issues abroad, the
same groups of workers ‘must deliver effective care to multi-cultural
communities with diverse needs”
All Party Parliamentary Group In Global Health

F

ocused on a ‘whole health system
strengthening’ approach, GHC members
span secondary and primary care, public
health, and the full range of allied health
professions. GHC’s work addresses how to build
a sustainable global health workforce, and how to
tackle health inequalities on both local and global
scales.

Welcome to the
Global Health Collaborative
Words: Tara Harrop and Kirsten Ayris

The Global Health Collaborative (GHC) brings a coordinated and
collaborative approach to global health activities across the South West.

The GHC has two long-term health partnerships in
Africa; in Kenya, and in Sierra Leone. Both initially
DfID funded (via the Tropical Health Education
Trust), GCRF funding has enabled the GHC to
bring delegates from these partnerships together
with Ugandan research partners at our first
international global health conference at University
of Plymouth. Further workshops are planned,
focussing on building a large, multidisciplinary
consortium between Kenyan universities and the
University of Plymouth.

“Today 1 billion people will never
see a qualified health worker in
their lives”

Kenya
Initially the Kenya Orthopaedic Project, this
link has developed into a more holistic trauma
prevention and health worker capacity
development partnership. Locally adapted patient
assessment courses have been run, including
GRASPit (Global recognition and assessment
of the sick patient and initial treatment), and the
SPRINGBOARD programme has been developed
to teach quality improvement and leadership
skills to front-line health workers.

Sierra Leone
MasangaUK was initiated in 2008, linking
Plymouth NHS, Peninsula Medical School and
Masanga hospital in Sierra Leone. In the 10 years
since MasangaUK was founded, the charity has
placed over 80 volunteers at the hospital. During
the Ebola emergency, Plymouth Medical School
played a central role in training 1200 community
health workers in Infection Prevention Control.

Tropical Health Education Trust 2017
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Innovating Water
Supply Technology
in East Africa
Words: Andrew Fox and Kirsten Ayris

In July 2019, a delegation of academics, researchers and
students from several countries across Sub-Saharan Africa
attended a three-day workshop, hosted by the Sustainable
Earth Institute, at the University of Plymouth.

T

he aim of the workshop was
to showcase research being
conducted in the region and
to identify ideas with potential for
development into commercially
viable products, capable of
addressing water supply issues
across the continent of Africa. The
workshop built on a pilot project,
funded by the Royal Academy
of Engineering - GCRF Frontiers
of Engineering for Development
Programme, called Water-LION.
The Water-LION created a network
of Higher Education Institutions
in Kenya and Tanzania and used
it to help distribute a new and
innovative water filter.
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Attendees of the workshop
engaged in networking activities as
well as skills development sessions
to learn about writing business
plans and commercialising
research ideas.
Following on from the Plymouth
workshop, a second event is
planned for 2020 and will be hosted
by the Masinde Muliro University
of Science and Technology, in
Kenya. As well as providing a
further networking opportunity,
this workshop will spend time
developing strategies for
implementing commercially viable
water supply solutions identified
during the Plymouth workshop.
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Tomorrow's

Nairobi
Words: Iain Stewart

Nairobi’s population of 5 million people is not only growing rapidly but
half of its inhabitants are crammed into just 12% of its land area, creating
vast informal settlements, or ‘slums’.
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D

espite being one of Africa’s major
economic hubs, Nairobi’s quickening
development is threatened by
multiple hazards, exacerbated by shocks
from changing environmental and climate
conditions, and the rapid expansion of its
infrastructure. Floods, collapsing buildings
and fires are prevalent, and the city is at
risk of earthquakes. The combined and
persistent impacts of these external threats
create and compound various day-to-day
hazards within slums, relating to health,
sanitation and traffic accidents, and trap
people in cycles of poverty through social,
environmental and economic disintegration.

Recognising these formidable challenges to
Nairobi’s sustainable development, the
city is one of four ‘city-hubs’ (alongside
Quito, Kathmandu and Istanbul) within the
Tomorrow’s Cities project – a major new
UKRI Global Challenges Research Fund
(GCRF) urban disaster risk initiative. This
£20M, five-year global interdisciplinary
research hub has an ambitious objective - to
catalyse a transition from a culture of crisis
management to one of multi-hazard riskinformed planning and decision-making, for
cities in low-to-middle income countries.
For more details on the project and the
specific work programme of the Nairobi
city-hub, visit https://tomorrowscities.org.
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If you have an article that you would like to
contribute to a future edition of Sphere,
please contact sei@plymouth.ac.uk
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Front cover photograph by Carey Marks. Drastic soil erosion in Monduli Juu, west of Arusha in Maasai protected land of Tanzania.
This photograph show the extent of the land being lost and damaged, much of it irreparable, to soil erosion. The catalyst being
climate change and many other socio-environmental changes. This photograph was selected for the inaugural Royal Photographic
Society’s Science Photographer of the Year Exhibition at London’s Science Museum.
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