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Welcome to 
Research Impact 
The University of Lincoln is committed 
to undertaking purposeful research that 
has a real impact beyond academia. 

This year’s Research Impact magazine 
highlights some of the diverse and 
fascinating projects taking place across 
the University. As we look forward to 
the imminent launch of the Lincoln 
Medical School, there is a particular 
spotlight on health science research that 
is changing the world. 

Whether it is developing medical 
imaging systems to optimise cancer 
treatment, tackling the life threatening 
complications of diabetes, improving 
pre hospital patient care, or measuring 
the impact mobile devices are having 
on children’s health and wellbeing, our 
academic teams are involved in research 
at the leading edge of their disciplines. 

Research Impact is produced by the 
Communications, Development, and Marketing 
team at the University of Lincoln. The views 
represented in it are not necessarily those of the 
University of Lincoln. Information was correct at 
time of going to print. For enquiries about this 
publication, please email: 
publications@lincoln.ac.uk 

With hundreds of academic researchers 
in more than 20 Schools across four 
Colleges, several specialist institutes, 
and dozens of research groups, it is 
not possible to give anything more 
than a favour of our scholarship here. 
However, we hope this gives you a sense 
of what drives us as a civic university for 
the 21st Century. We believe universities 
are uniquely placed to stand up to the 
grand challenges facing societies all 
over the world, applying our expertise 
in all its forms to fnd solutions to 
complex problems, be that supporting 
the health needs of an ageing population, 
or addressing urgent issues of climate 
change, food security, or economic 
inequality. 

Design: 
Born Agency. Original design concept by 
Joshua Ost (University of Lincoln alumnus 
2016). 

Images: 
BBC, Electric Egg, Museu Nacional d'Art 
de Catalunya, Pexels, Pixabay, Scene 
Photography, Shutterstock, Steven Bradshaw. 

Perhaps the most vital attribute of all in 
rising to these challenges is recognising 
that a truly global response begins among 
our own communities, and at Lincoln we 
are proud to work with collaborators, 
industry partners, and participants 
across our city, region, nation, and 
around the world. 

Professor Andrew Hunter 
Deputy Vice Chancellor 
(Research and Innovation) 

General Enquiries: 
University of Lincoln 
Brayford Pool 
Lincoln 
LN6 7TS 
United Kingdom 

Telephone: +44 (0)1522 886644 
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A Positive Beam of Hope 
for Cancer Patients 
In the UK alone, one in two people will be diagnosed with 
cancer during their lifetime, making it one of the most 
pressing health issues facing our society today - but there is 
hope for patients. 

Every two minutes Average new cases 
someone in the UK is of cancer in the UK 

diagnosed with cancer. each year. 

Source: Cancer Research UK 

There are around 164,000 
cancer deaths in the UK 
each year, around 450 

every day. 

O f the hundreds of 
thousands of people
that receive cancer 

treatment each year in the UK,
around 40 per cent will receive
radiotherapy as part of their
curative treatment, the majority
of which will be delivered using
high energy X-ray beams. While
these treatments are largely
effective at treating a range
of different cancers, their side 
effects can have a significant
impact on the patient’s quality
of life. 

In recent years, innovative new 
treatments like Proton Beam Therapy 
have provided a ray of hope, improving 
the outlook for patients by targeting 
tumours more precisely and minimising 
the side effects, but more work is 
needed to refine the accuracy and 
future development of the treatment. 
Nigel Allinson MBE, a Distinguished 
Professor of Image Engineering in 
the University of Lincoln’s School of 
Computer Science, is leading a team to 
do just that. 

In a £3.25 million project funded by 
the Engineering and Physical Sciences 
Research Council, Professor Allinson is 
using beams of protons – the positively 
charged particles at the centre of every 
atom – in a medical imaging system to 
create three dimensional images of a 
patient’s anatomy, replacing the use of 
X-rays. 

As the name suggests, the Optimising 
Proton Therapy through Imaging 
(OPTIma) project aims to help 

radiographers more accurately plan 
optimal treatments for each patient, 
reducing the dosage of radiation 
required and more closely targeting 
hard to reach cancers in areas such as 
the head, neck, or spine, and tumours 
close to vital organs – the holy grail for 
cancer treatment. 

The prototype system does this by 
using the same kind of radiation for 
imaging as the treatment, as Professor 
Allinson explains: “To realise the full 
potential of Proton Beam Therapy, 
you need to image the inside of the 
body using the same kind of radiation. 
X-rays and protons behave very 
differently which means that it’s just 
not possible to convert from one to the 
other exactly. 

“Protons are different to X-rays in 
that they travel a set distance, which 
is determined by their initial energy, 
and they do not travel in straight lines. 
X-rays lose energy gradually whereas 
protons lose most of their energy right 
at the end of their journey. In treatment 
terms this means that there should be 
no dose beyond this point, meaning 
that we can more specifically target 
the tumour site with less radiation 
absorbed by the surrounding healthy 
tissues.” 

Using a series of silicon sensors to 
track the path of each of the one million 
individual protons that are required for 
a single projection image, the OPTIma 
system allows scientists to estimate 
where the proton will enter and leave 
the body, measure its path through 
the body, and calculate the amount of 

energy that is lost during its journey. It 
takes around 180 pictures at different 
angles which, when combined, create 
the three-dimensional image of the 
internal anatomy that can then be used 
for the planning of treatment. 

So far, the prototype has demonstrated 
its abilities on plastic ‘phantoms’ rather 
than human beings, as Professor 
Allinson explains: “Where radiation 
is concerned, human tissue shares a 
lot of the same properties as Perspex 
so we currently test on pieces of 
plastic. We use a combination of 
plastic shapes and composite tissue 
substitutes that mimic materials like 
bone, fat, and muscle.” 

The project is now moving to the next 
stage, where the OPTIma system 
will be installed at one of the UK's 
new NHS Proton Beam Therapy 
Centres – The Christie Proton Beam 
Therapy Centre in Manchester. 
Once in situ, it will undergo further 
testing as Professor Allinson’s team 
work more closely with clinicians 
and radiographers to establish how 
OPTIma will operate in a clinical 
setting and finally bring it to the stage 
where it will enhance the outcomes for 
thousands of people living with cancer. 

Research Lead: 
Professor Nigel Allinson
nallinson@lincoln.ac.uk 

Visual representation of proton beam imaging 

mailto:nallinson@lincoln.ac.uk
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Switching off for a 
Good Night's Sleep 

In today’s digital age, our smartphones, laptops, or tablets 
rarely leave our sides, even when we are going to bed. 
But do we know what impact these devices are having on our 
sleep and overall health and wellbeing? 

S umm e r  2 0 1 9  

U sing s i tes  such as
Facebook and Twit ter  
before  bed has become 

part  of  many people ’s  da i ly
rout ine,  but  the heal th  
impl icat ions of  us ing socia l
media  and smartphones at
n ightt ime is  increas ingly
coming under  scrut iny  f rom
heal th  researchers .  

Studies have already shown that 
using these technologies before 
going to bed can have an adverse 
effect on sleep quality, impacting on a 
person’s performance the next day, but 
researchers at the University of Lincoln 
are particularly interested in the effect 
on young and developing minds. 

Focusing on the use of social media 
sites, Dr Patrick Bourke from the 
University of Lincoln and Jenny Bowler 
from the University of East Anglia 
sought to explore the relationship 
between device use and sleep quality, 
and whether any correlation could 
be attributed to the exciting content 
featured on the sites, the light emitted 
from the screen, or both. 

The young adults who took part in the 
study spent 15-30 minutes sitting in a 
dark room while using Facebook in the 
hour before bed, some with an amber 
film to dampen the light emitted from 
the screen. As expected, sleep quality 
was affected and functioning the next 
day was also impaired. 

Dr Bourke explains: "Interestingly, the 
study found no evidence that filtering 
blue light through the use of the amber 
film helped improve the situation in this 
scenario, but the two factors did seem 
to interact. While short wavelength 
light did have an effect on sleep, the 
effect of the amber film only seems to 
be visible when viewing non-arousing 
content. With Facebook naturally 
piquing interest in many young people, 
this alone was enough to affect their 
night’s rest." 

This focus on the effects of screen 
usage has also been tackled by Dr 
Michael Mireku from Lincoln's School 
of Psychology. 

Working with researchers from Imperial 
College London, Birkbeck, University 
of London, and the Swiss Tropical 
and Public Health Institute in Basel, 
Switzerland, Dr Mireku analysed the 
pre-sleep use of media devices with 
screens, alongside the impact of room 
lighting conditions on sleep in pre-
teens and young adults. 

“While previous research has shown 
a link between screen use and the 
quality and length of young people’s 
sleep, ours is the first study to show 
how room lighting can further influence 
this,” explains Dr Michael Mireku. 

The results of the study were stark. 
Those who used their phone or 
watched television with a light on were 
31 per cent more likely to get less sleep 
than those who didn’t use a screen, 
with this likelihood rising to 147 per 
cent when the activity took place in the 
dark. 

Pre-teens who used a mobile phone or 
watched TV in the dark an hour before 
bed were found to be more at risk of 
not getting enough sleep compared to 
those who used these devices in a lit 
room, or did not use them at all before 
bedtime, the study found. 

With insufficient sleep linked to 
impaired immune responses, 
depression, anxiety, and obesity 
in children and adolescents, and 
advances in technology showing 
no signs of slowing down, we must 
continue to develop our understanding 
of the impact of devices and offer 
appropriate guidance and advice to 
safeguard the long-term health of 
future generations.  

Blue Light 

Isaac Newton famously showed 
that white light is made up of seven 
different colours of the spectrum. 

Blue light has a shorter wavelength 
than red light. Research has shown 
exposure to blue light increases our 
wakefulness during the day. It is also 
thought to suppress secretion of the 
hormone melatonin, which regulates 
the sleep-wake cycle. 

Digital devices such as smartphones 
emit blue light with some technology 
companies now adding blue light flters 
directly into devices as nighttime 
settings. 

Research Lead: 
Dr Patrick Bourke 
pbourke@lincoln.ac.uk 

Research Lead: 
Dr Michael Mireku 
mmireku@lincoln.ac.uk 

mailto:mmireku@lincoln.ac.uk
mailto:pbourke@lincoln.ac.uk
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Understanding Cell 
Communication: The 
Fight Against Diabetes 
With the support of Diabetes UK, researchers at the 
University of Lincoln are leading the way in developing the 
knowledge to fnd effective treatments for potentially 
life-threatening complications of diabetes. 

S umm e r  2 0 1 9  

I n the UK, one in ten people
over the age of 40 now has
diabetes, putt ing increased

pressure on health services.
Linked to soaring rates of
obesity,  i t  has been predicted
that by 2030 around 5.5 mil l ion
people in the UK wil l  be l iv ing
with Type 2 diabetes. 

To help alleviate the impact, scientists 
around the world are conducting 
important research to help improve 
diabetes medication and diagnostics, 
making the day-to-day lives of people 
living with the condition easier. 

As part of an extensive portfolio of 
diabetes research at the University 
of Lincoln, researchers in the School 
of Life Sciences are working to 
understand how kidney disease 
develops in people with diabetes in 
order to alleviate and prevent the 
damage caused by excess glucose. 

In 2016, Professor Paul Squires and 
Dr Claire Hills were awarded a grant of 
more than £200,000 by Diabetes UK 
to examine the basic mechanisms that 
prevent kidney cells from functioning 
properly in patients with diabetes-
related nephropathy, with a focus on 
how glucose affects the interactions 
and overall function of kidney cells. 

“Diabetic nephropathy is a potentially 
life-threatening complication of 
diabetes that is the leading cause of 
end-stage kidney disease,” Professor 
Squires explains. “Long-term exposure 
to high levels of glucose adds extra 
stress to kidneys, with the resulting 
damage altering the function of 
kidney cells. We are working to find 
ways to stop or prevent this damage 
from happening which could then be 
developed into treatments for diabetes-
related nephropathy in the future.” 

Three years into their study and the 
team is already making discoveries 
that are helping to advance our 
understanding of the condition. 

Dr Hills explains: “For the first time, 
we have been able to see that the 
proteins involved in cell communication 
in the late stages of kidney disease 
exhibit altered levels of expression in 
biopsy material taken from people with 
advanced nephropathy. 

“These altered levels of expression 
are matched by changes in function, 
and the resulting way the cells talk to 
each other actually exacerbates the 
problem. Instead of talking to each 
other, the cells break apart and release 
signals directly into the extra-cellular 
environment, and we’ve been able to 
show that these signals can trigger 
a number of pathways in the cells 
linked to inflammation and scarring. 
This is thought to drive the changes 
associated with the end stage of 
kidney disease.” 

“For the first time, we have been 
able to see that the proteins 
involved in cell communication 
in the late stages of kidney 
disease exhibit altered levels of 
expression in biopsy material 
taken from people with 
advanced nephropathy." 

The team is now using this knowledge 
to identify possible ways of preventing 
kidney damage, with a particular focus 
on the use of peptides – short chains of 
amino acids. 

“We’re working with a number of 
different peptides to try to block the 
communication channels and stop 
cells from releasing these dangerous 
signals,” says Dr Hills. 

Despite these significant 
developments, the team’s research 
is far from over. With funding from 
Diabetes UK secured until 2022, 
and a number of collaborations with 
other scientists and pharmaceutical 
companies in place, the team hopes 
to find practical applications for their 
new-found knowledge. 

“Kidney disease in diabetes can be 
incredibly serious and there’s a real 
need to find new effective treatments 
that slow its progression or stop it,” 
says Anna Morris, Assistant Director of 
Research at Diabetes UK. 

“Diabetes UK funded researchers at 
the University of Lincoln are leading 
the way in helping us to do this. We’re 
proud to support their innovative work 
which, in the future, could improve the 
health and quality of life for people with 
diabetes.” 

Diabetes Fact File: 

4.7 million people in the UK 
have diabetes. 

Someone is diagnosed with 
diabetes every two minutes. 

At least 10,350 people 
in the UK have end stage 
kidney failure because of 
their diabetes. 

About 90% of people with 
diabetes have Type 2. About 
8% of people with diabetes 
have Type 1, and 2% have 
rarer types. 

The NHS spends at least 
£10 billion a year on 
diabetes. 

Source: Diabetes UK 

Research Lead: 
Dr Claire Hills 
chills@lincoln.ac.uk 

Research Lead: 
Professor Paul Squires
psquires@lincoln.ac.uk 

Digital illustration of a human kidney 

mailto:psquires@lincoln.ac.uk
mailto:chills@lincoln.ac.uk
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Improving Pre-hospital 
Patient Care 
From advancing the pre-hospital care patients 
receive from ambulance crews to finding ways to 
improve the advice and treatments given by GPs, 
Professor Niro Siriwardena is tackling key issues 
affecting patients today. 

P rofessor of Primary and
Pre-Hospital  Care at the
University of Lincoln, Niro

Sir iwardena, is the Director of 
the University’s Community and
Health Research Unit  (CaHRU)
– a research centre dedicated 
to improving the health and
wellbeing of the thousands of
people who rely on UK health
and social  care services dai ly.  

Working together, the Centre’s 
researchers explore the quality and 
performance of various systems 
and services in the health and social 
care sector, particularly primary and 
pre-hospital treatment, with a view to 
enhancing the experiences, safety, 
effectiveness, efficiency, and equity 
of care. 

In 2018, the team was honoured 
by Universities UK in the UK’s Best 
Breakthroughs List: 100+ Ways 
Universities Have Improved Everyday 
Life, showcasing the Centre’s 
pioneering work which places them at 
the heart of research efforts to improve 
frontline care. 

“We are passionate about improving 
healthcare and that’s what our research 
is all about,” explains Professor 
Siriwardena. 

“We are interested in identifying 
problems in healthcare, looking for 
potential solutions, and evaluating 
these interventions using a variety of 
methods.” 

The Centre’s work has important 
implications for the sector, influencing 
clinical and operational practice, and 
policy both in the UK and further afield. 
Their research into pre-hospital care 
given by ambulance crews has already 
seen changes in the way the service is 
evaluated, leading to the development 
of the first clinical indicators used by 
English ambulance services. 

“We are passionate about 
improving healthcare and that’s 
what our research is all about.” 

Instead of focusing on response times, 
the Centre looked to measure the 
clinical care provided by the crews – 
something that could inform tangible 
improvements for patients. 

With the help of a £2 million research 
grant from the UK's National Institute 
for Health Research, the team launched 
the Pre-hospital Outcomes for 
Evidence Based Evaluation (PhOEBE) 
programme, focusing on patient-
centred ways of evaluating ambulance 
care through co-produced research 
and collaborative implementation. 

The team worked with paramedics, 
researchers, NHS managers, policy 
makers, patient representatives, and 
the public to identify the issues they 
considered most important, including 
variations in care for those in cardiac 
arrest, gaps in care, and the patient 
experience for pain management and 
asthma. New pain assessment and 
outcome measures could then be 
developed to address these issues. 

“We worked with people in the 
community on the PhOEBE project 
through the Healthier Ageing Patient 
and Public Involvement Group (HAPPI) 
and Sheffield Emergency Care Forum. 
Participants in the group contribute to 
a lot of our research and have input 
into how the studies are organised, 
often making a big difference to the 
studies,” says Professor Siriwardena.  

Through the project, the Centre has 
been able to identify better indicators 
of performance, not only improving the 
way in which ambulance services are 
evaluated, but ultimately improving the 
future care of those in need. 

Research Lead: 
Professor Niro Siriwardena 
nsiriwardena@lincoln.ac.uk 

mailto:nsiriwardena@lincoln.ac.uk
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Seeing Autism Through 
Different Eyes 
Those living with autism have a unique view of the world, 
seeing, hearing, and experiencing things differently from the 
average person. 

I n a bid to better understand 
the fascinating view of the
world of people with autism,

an innovative new research 
centre at the University of
Lincoln is working to change
the perspective on how
researchers frame their own 
studies. It  works with autist ic 
people,  for autist ic people,
al lowing their experiences to
form the basel ine of research 
that is already improving l ives. 

As Centre Director Dr Niko Kargas 
explains: “The Autism Research 
Innovation Centre (ARIC) is a place 
where community knowledge and 
academic expertise come together to 
develop research programmes that aim 
to enhance the quality of life not only 
of autistic people, but their families and 
those who support them.” 

Dr Tibor Farkas, the Centre’s Digital 
Communication Lead, adds: “This is a 
move away from the existing research 
perspective which has viewed autistic 

people as participants or people who 
need to be researched. This is not the 
case and actually we want to support 
them more effectively in whatever way 
they feel they need to be supported.” 

This ethos of breaking down the 
research process and involving autistic 
people in each step means that the 
experiences of autistic people, from 
childhood to adulthood, are being used 
to inform every project conducted by 
the Centre. 

S umm e r  2 0 1 9  

Researchers from ARIC are working 
closely with Gosberton House 
Academy, a National Autistic Society 
'Advanced' specialist school in 
Lincolnshire for children with additional 
needs. It is part of the University 
sponsored Lincolnshire Educational 
Trust, and was rated 'Outstanding' 
in its latest Ofsted inspection. The 
school is supporting the researchers 
in developing innovative teaching 
approaches for children on the autistic 
spectrum, from finding ways to make 
emotions easier to understand to 
studying how hyper-sensitivity to 
sensory stimuli can influence academic 
performance or ability to cope with 
certain scenarios. 

Dr Farkas explains: “Many autistic 
children can be sensitive to sensory 
stimulation which can make periods of 
transition, for example travelling from 
home to school, very difficult. We’re 
looking at the ways that this may have 
an impact on how they perform at 
school but also at ways that we can 
support children during these times 
to make periods of transition later in 
life, like moving from primary school to 
secondary school, easier for them to 
process.” 

The Centre is also developing several 
approaches to the field of employment. 
Led by experts from the University's 
Lincoln International Business School 

and School of Health and Social Care, 
in collaboration with the Department 
for Work and Pensions and Jobcentre 
Plus, the project is identifying barriers 
faced by autistic job seekers and 
developing methods to better support 
them into the world of work. These 
methods, which include better training 
for disability advisors and peer 
support groups led by autistic people 
themselves, are in the process of being 
rolled out in a number of job centres in 
the region. 

“Many autistic children can be 
sensitive to sensory stimulation 
which can make periods of 
transition, for example travelling 
from home to school, very 
difficult. We’re looking at the 
ways that this may have an 
impact on how they perform 
at school but also at ways that 
we can support children during 
these times." 

Research led by the Centre is also 
having a positive impact for some of 
the most vulnerable people in society. 
Working alongside local homelessness 
organisations, researchers are using 
evidence to identify the barriers that 
autistic homeless people face when 
accessing homelessness services. 

131313 

“The aim is to use this information to 
inform service provision which we hope 
will enable autistic people to more 
easily access the vital services that can 
help them to overcome homelessness,” 
says Dr Kargas. 

“The UK Government is taking a very 
close interest in autism. By working 
with autistic people as well as policy 
makers, we hope that the research we 
are conducting at the Centre could 
make a real difference on a much wider 
scale and improve the lives of people 
across the UK.” 

Research Lead: 
Dr Niko Kargas
nkargas@lincoln.ac.uk 

Research Lead: 
Dr Tibor Farkas 
tfarkas@lincoln.ac.uk 

Insert image captionInsert image caption 
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Could Countries Turn 
to Corruption to Boost 
Economic Growth? 
The UK prides itself on its integrity as being one of the 
safest places in the world to do business. Ranked among 
the least corrupt countries in the world by Transparency 
International, it continues to bolster anti-corruption 
policies and champion international action in an attempt to 
safeguard the country’s long-term prosperity. But what if 
stamping out all corruption could actually hinder economic 
growth around the world? 

S umm e r  2 0 1 9  

U ntil  the ear ly  1990s,
research into  the impact
of  corrupt ion was rare .

I ts  secret ive  nature  makes the 
topic  d i ff icu l t  to  invest igate ,
but  the int roduct ion of  the 
Corrupt ion Percept ions Index
by Transparency Internat ional
in  1995 has he lped spur
invest igat ion into  the issue.  

Dr Shrabani Saha, an economist in 
the University’s Lincoln International 
Business School, has dedicated much 
of her career to exploring the causes 
and effects of corruption across 
nations, and corruption’s relationship 
with democracy and economic 
freedom. 

“It is not the case that corruption 
is simply bad or good,” explains Dr 
Saha. “For me, what makes corruption 
important is its prevalence. Despite 
what many of us might believe, it is 
everywhere. It is in both developed and 
developing countries, in the private 
and public sectors, even in non-
governmental organisations and the 
charity sector. That’s why we need to 
go beyond labelling it. We need to truly 
understand the complicated nature of 
the corruption-growth relationship, and 
the wider issues that can affect it.” 

For some time economists have been 
divided over the effect of corruption on 
economic prosperity, describing it as 
both ‘sand in the wheels’ and ‘grease 
in the wheels’. 

“On the one hand, corruption can 
be seen to have a negative effect 
on economic growth by reducing 
investment in physical and human 
capital, and the misallocation of 
public expenditure away from growth 
enhancing areas, such as health and 
education," says Dr Saha. "On the 
other hand, it can be seen to have a 
positive impact, enabling investors 
to avoid bureaucratic delays and 
encouraging lowly paid government 
employees to work harder by 
supplementing their income with 
bribes. 

“In fact, both theories are true to some 
extent. The relationship is not linear. 
Generally less corrupt countries enjoy 
higher growth rates, but corruption 
can actually have a significant positive 
effect on economic growth, at least up 
to a certain point. After then it reduces 
growth.” 

In her latest study, Dr Saha makes a 
critical distinction not just between 
'good' and 'bad' corruption, but 
between different kinds of political 
systems and their impact on the 
corruption-growth relationship. 

“Up until now, research in the field has 
mainly focused on the relationship 
between either growth and democracy, 
or growth and corruption. My latest 
research does both. It looks at the 
role of the political regime, whether 
it’s democratic or autocratic, and how 
it mediates the corruption-growth 
relationship. 

“While we would usually expect nations 
enjoying high growth to have low 
corruption, studies had uncovered a 
so-called ‘East Asian paradox’, where 
countries in North and South East 
Asia have grown rapidly in spite of 
high levels of corruption. This positive 
relationship seemed, at least in part, to 
be linked to the authoritarian regimes 
prevalent in these countries, but that 
didn’t seem to be the case for other 
autocratic regimes such as those in 
Africa and Latin America. I wanted to 
see whether we could find evidence to 
show whether the corruption-growth 
relationship would differ by political 
regime and, if so, in what way." 

“What makes corruption 
important is its prevalence. 
Despite what many of us might 
believe, it is everywhere. It is in 
both developed and developing 
countries, in the private and 
public sectors, even in non-
governmental organisations and 
the charity sector." 

Examining panel data for more than 
100 countries from 1984 up until 
2012, Dr Saha’s study provides clear 
evidence that the corruption-growth 
relationship really does differ by 
political regime, and that in strongly 
autocratic countries, higher corruption 
may actually lead to significantly higher 
growth. 

“The perceived credibility of politicians 
and the ruling regime is the important 
factor here,” explains Dr Saha. “In 
autocratic countries, the ruling elite 
are generally in power on a much 
longer-term basis than in democracies 
where ruling governments can change 
quickly. This gives firms confidence 
that the ruling powers will deliver on 

the deals that they have entered into, 
and this credible commitment is vital 
for investment and growth. 

“While the findings of our study 
provide an important step forward in 
understanding the political regime-
corruption-growth relationship, it’s still 
unclear as to why we are not seeing 
the same high growth in Africa and 
Latin America’s autocracies. Perhaps 
money generated by bribes is being 
invested outside of the countries, in 
foreign banks, but we cannot say for 
sure without further research, and data 
is scarce.” 

Dr Saha concludes: “Answers are 
important. We must learn all we can 
to truly understand corruption and its 
impact. If our most recent findings tell 
us anything, it is that the increasing 
wave of democratisation observed in 
the developing world is likely to mean 
that corruption will become even more 
of a threat to economic growth in the 
years to come.” 

Corruption Perceptions 
Index 2018 

Country Degree of 
Corruption 
Zero (highly corrupt) 
to 100 (very clean). 

Denmark 88 

United Kingdom 80 

Germany 80 

Japan 73 

United States 71 

China 39 

Somalia 10 

Source: Transparency International 

Research Lead: 
Dr Shrabani Saha 
ssaha@lincoln.ac.uk 

mailto:ssaha@lincoln.ac.uk
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Robo Crops 

A new robotics training centre will deliver the advanced 
skills needed to drive our food and farming industries 
into the future. 
Research students work with one of the University's
Thorvald robots at the agricultural Riseholme Campus 

W ith the world’s 
population expected
to grow to almost 10

bil l ion by 2050, the global food
and farming industries are
feel ing the pressure to feed
more mouths than ever before. 
Combine this population
boom with other factors such 
as cl imate change, pol it ical
impacts on migration, and an
ageing workforce, and you have
the driving force behind a new
agricultural  revolution. 

Just as tractors and combine 
harvesters took over the reins from 
horse-pulled machinery in the early 
20th Century, farmers and food 
manufacturers today are turning to 
new technology to stay ahead of global 
demand. 

This technology can come in the form 
of Robotics and Autonomous Systems 
(RAS). From monitoring soil, applying 
fertilisers, and milking livestock, to 
harvesting vegetables, transporting 
produce, and packaging food products, 
robots are already being rolled out 
on farms and in factories around the 
world. 

The University of Lincoln is 
spearheading the development of 
next generation robots for agri-food 
production which will help streamline 
and maximise processes throughout 
the entire food chain, from farm to fork, 
and has now secured funding to deliver 
a massive influx of high-level robotics 
expertise at a vital time for the 
agri-food industry. 

Lincoln is leading the world’s first 
Centre for Doctoral Training (CDT) 
in agri-food robotics, established in 
collaboration with the University of 
Cambridge and the University of East 
Anglia with grant funding of £6.9 million 
from the UK's Engineering and Physical 
Sciences Research Council (EPSRC). 

CDTs were established by the UK 
Government to concentrate doctoral 
training in key areas, expanding the 
UK’s science and engineering base and 
equipping researchers with the skills, 
knowledge, and confidence to tackle 
today's evolving issues and future 
challenges. 

Lincoln’s new CDT will provide funding 
and training for at least 50 doctoral 
students, who will be supported by 
major industry partners and specialise 
in research areas such as autonomous 
mobility in challenging environments, 

the harvesting of agricultural crops, 
soft robotics for handling delicate food 
products, and ‘co-bots’ for maintaining 
safe human-robot collaboration and 
interaction with human co-workers in 
farms and factories. 

Tom Duckett, Professor of Robotics 
and Autonomous Systems in Lincoln’s 
School of Computer Science, is 
the new Centre Director. He says: 
“Automation and robotics technologies 
are set to transform global industries 
– within the UK alone they will add 
£183 billion to the economy over the 
next decade. Agri-food is the largest 
manufacturing sector in the UK – twice 
the scale of automotive and aerospace 
combined – supporting a food chain 
which generates a Global Value Added 
(GVA) of £113 billion, with 3.9 million 
employees in a truly international 
industry. 

“It is widely agreed that robotics 
will transform the food and farming 
industries in the coming years, but 
there is still a major skills gap in this 
area. The world is waiting for a new 
generation of highly skilled RAS 
researchers and leaders to combat 
the pressing issues facing the global 
food chain, and our new CDT will be 
dedicated to delivering those expertise. 
It will be a real focal point for robotics 
innovation in the UK.” 

At Lincoln, the CDT represents an 
important partnership between 
robotics researchers from the Lincoln 
Centre for Autonomous Systems 
(L-CAS) and agricultural experts from 
the Lincoln Institute for Agri-food 
Technology (LIAT) – led by Professor 
Simon Pearson. 

“It is widely agreed that robotics 
will transform the food and 
farming industries in the coming 
years, but there is still a major 
skills gap in this area.” 

The Centre brings together a unique 
collaboration of leading researchers 
from the universities of Lincoln, 
Cambridge, and East Anglia, all 
geographically located at the heart of 
UK agri-food sector, together with the 
Manufacturing Technology Centre, and 
supported by major industrial partners 
from across the food, farming, and 
robotics industries. 

These partners include John Deere, 
Syngenta, G’s Growers, Beeswax 
Dyson, ABB Robotics, Saga Robotics, 
and the Agricultural and Horticultural 

Development Board (AHDB). The wide-
scale engagement with industry will 
enable students’ research to be pushed 
rapidly towards real-world applications 
in the agri-food industry. 

This CDT is one of 75 new centres 
to be funded by the EPSRC in what 
is hailed as one of the UK’s most 
significant investments in new research 
skills. 

As well as creating the largest ever 
cohort of RAS specialists for the global 
food and farming sectors, the CDT 
will see doctoral students working 
alongside world-leading researchers 
who are already developing new 
technologies to improve productivity, 
efficiency, and sustainability. 

Professor Duckett leads a pioneering 
project developing an automated 
broccoli harvester. He explains: 
“Broccoli is one of the world’s largest 
vegetable crops, and almost all of 
it is currently harvested by hand. 
Development of an automated 
harvester would help to increase 
productivity and improve growers’ 
ability to control production costs. 
In this project, we are developing 3D 
imaging technologies to accurately 
identify broccoli plants in the field, 
measure the size of each plant head, 
and establish the precise location of 
those selected for cutting. Working 
with industry partners, we hope to 
build a prototype robotic system which 
can work for long periods to cut, lift, 
and collect broccoli heads of the 
preferred size.” 

At the other end of the agri-food chain, 
Professor Duckett leads Lincoln’s 
contribution to Intra-Logistics with 
Integrated Automatic Deployment 
(ILIAD) – an international research 
collaboration to develop new fleets of 
autonomous ‘self-optimising’ forklift 
trucks that can operate safely and 
efficiently in warehouses alongside 
human co-workers, and automatically 
adapt to changing work demands. 

These projects will soon involve and 
inspire the next generation of RAS 
researchers and leaders, when the CDT 
opens its doors in September 2019. 

Research Lead: 
Professor Tom Duckett 
tduckett@lincoln.ac.uk 
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 A Shared Love of 
the Arts 
The UK’s decision to leave the European Union has placed 
a spotlight on notions of identity, culture, and diversity in 
Britain. Where migrants are from and how they ft in to 
communities has been the subject of intense debate. 

A way from the latest
headlines, researchers at 
the University of Lincoln

have been exploring these
ideas of identity and culture,
and the diverse communit ies in 
Lincolnshire,  using music and
drama to showcase the broad 
range of backgrounds and
perspectives to be found in the 
county.  

Professor Dominic Symonds 
from Lincoln's School of Fine and 
Performing Arts has been delving into 
the culture and experiences of Eastern 
Europeans living in Lincolnshire in 
his ‘Memory, Migration, and Music’ 
project. 

Funded by a grant of £10,000 from 
the Heritage Lottery Fund and 
carried out in collaboration with the 
not-for-profit organisation cultural 
solutions UK, the project explores 
the lives of migrants who have lived 
in Lincolnshire for over a decade to 
gain a better understanding of their 
culture and traditions. It forms part 
of a wider initiative at the University, 
‘Welcoming Voices’, which examines 
the link between migration and music, 
capturing the stories of migrants 
and the music that matters to them, 
and investigating how both music 
and identity are affected by our 
experiences. 

“We discovered a complex relationship 
between migrants and their notion of 
national identity, played out in part 
through listening practices and in part 
through the perspectives individuals 
express about the songs to which they 
listen,” explains Professor Symonds. 

“Music, and particularly song, have 
always had a profound historical 
significance for Eastern European 

nations and their identity. It originated 
as a force for non-violent protest 
against oppression, and acted as a 
communal bond, creating a powerful 
voice enabling their emergence to the 
West.” 

“Music can help to bring people 
together and provide an insight 
into a life that may not be quite 
as different from our own as we 
first suspected.” 

Rather than turning to traditional 
forms of music, many of the Polish 
participants showed a preference for 
‘heavy rock’ or ‘metal’ music, where 
global superstars dominate. The music 
itself may not originate in their home 
country, but it was part of their lives 
there and forms an important part of 
their identity. 

“Music is one of those things that 
you can take with you without a 
suitcase - it is part of who you are, 
like your identity,” explains one of the 
participants. 

In another project exploring cultural 
diversity, researchers from the 
University of Lincoln have combined 
Lincolnshire folk music and dance with 
classic Indian theatre in a bid to bring 
people together. 

Dr Arya Madhavan and award-winning 
theatre director and playwright Dr 
Sreenath Nair brought a special 
production of the classic Indian folk 
tale Charandas Chor: The Honest Thief, 
to audiences across the region as part 
of an Arts Council England funded 
project. 

Dr Madhavan says: “Combining a 
celebrated Indian play with Lincolnshire 
folk music and dance has been an 

exciting challenge and a revealing 
experience for the cast of actors, 
providing a gateway to examine the 
diversity of arts in rural counties.” 

Dr Nair adds: “Whilst very distinct, 
the cultural elements come together 
in harmony, enhancing a larger 
understanding of human conditions 
that cut across the boundaries of 
culture and ethnicity.” 

The work of Lincoln researchers to 
bring rural communities together 
through the arts shows a continued 
celebration of diversity. Recently, the 
University's Centre for Culture and 
Creativity, and the Network for Justice, 
Arts, and Migration, welcomed Visiting 
Fellow Professor John Erni of Hong 
Kong Baptist University and Visiting 
Artist Hoda Afshar for the 'There's No 
Place Like Home' showcase. 

Professor Symonds concludes: 
“Understanding new cultures can be 
difficult and very often we use shared 
experiences to help make sense of 
things. Music can help to bring people 
together and provide an insight into a 
life that may not be quite as different 
from our own as we first suspected.” 

Research Lead: 
Professor Dominic Symonds
dsymonds@lincoln.ac.uk 

Research Lead: 
Dr Arya Madhavan
amadhavan@lincoln.ac.uk 

Research Lead: 
Dr Sreenath Nair 
snair@lincoln.ac.uk 
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A performance of Indian folk tale
Charandas Chor: The Honest Thief 
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Saving the World's 
Coastal Wetlands 
The delicate balance of ecosystems making up the natural 
world contributes to the health of the planet – and as Sir David 
Attenborough said,“a healthy planet is an essential part of 
human life”. But that global balance is being threatened by 
the gradual disappearance of one of its most vital ecosystems: 
coastal wetlands. 

A critical cog in the
planet’s environmental
machine, coastal  

wetlands have a direct impact
on global warming levels by
removing carbon dioxide from
the atmosphere. They also help
to protect coastal  communit ies
by reducing erosion and
flooding. They provide f ish
and wildl i fe with much needed 
shelter,  food, and migration
stopovers; and even improve
water qual ity.  

These natural areas play a vital role 
in enabling communities to adapt to 
rising sea levels. But they are being put 
at risk by just that. 

Using global data based on more 
than 12,000 sections of coastline, an 
international research team led by the 
University of Lincoln has found that 
up to 30 per cent of coastal wetlands 
could be lost in the next 80 years. 
They say strategic action must now be 
taken on a global level if that is to be 
avoided. 

Their research suggests that the loss 
of wetlands – which includes tidal 
marshes and mangroves – could be 
prevented by increasing the number 
of so-called ‘nature-based adaptation 
solutions’ to coastal management, 
such as moving sea walls, and enabling 
wetlands to migrate further inland. 

Principal Investigator, Dr Mark 
Schuerch, from the University’s School 
of Geography, explains: “Coastal 
wetlands are crucially important for 
future adaptation to the global rise in 
sea levels. 

“The protection they offer may become 
particularly important for third world 
countries that do not have the financial 
means to construct and maintain 
seawalls all around their coasts. A 
managed retreat from the coast in 
response to global sea level rise will be 
key for the survival of coastal wetlands 
and the delivery of their crucial 
ecosystem services. 

“We found that in general, wetlands 
in sparsely populated areas have the 
potential to move inland. Rather than 
being an inevitable consequence of 
global rising sea levels, our findings 
indicate that large-scale coastal 
wetland loss might be avoidable.” 

The results have been drawn following 
an examination of localised data from 
around the globe on coastal elevation, 
tides, sediment availability, coastal 
population, and estimates of sea level 
rise. 

Researchers assessed whether coastal 
wetlands are likely to have enough 
sediment to increase their elevation 
from sea level which would match the  
rate sea levels will rise, or whether 
there is enough space to establish 
further inland. 

The use of localised data provides 
more accurate global results than 
previous estimates which provided 
stark figures on the projected losses: 
if sea levels were to rise by 50cm by 
2100, scientific models predict a loss 
of up to 60 per cent of global coastal 
wetland, and that figure goes up to 
nearly 80 per cent if the sea level rise is 
110cm. 

“Recent assessments of global 
coastal wetlands have suggested 
that the ability of many marshes 
and mangroves to build up vertically 
has already been overwhelmed by 
present-day sea level rise, leading to 
widespread wetland loss,” explains Dr 
Schuerch.  

The findings of the study have 
important implications for the future 
development of public policies, with 
the authors calling for an upscale in 
current efforts for coastal wetland 
restoration. 

One of the most comprehensive 
examples of coastline management 
is the US state of Louisiana's 
‘Coastal Master Plan’. The plan, first 
implemented in 2007 in response to 
hurricanes Katrina and Rita, aims to 
build or maintain more than 800 square 
miles of land and reduce expected 
damage by more than $150 billion USD. 

The plan is updated every five years 
to incorporate the latest advances 
in science and engineering, and has 
resulted in a focused and effective 
approach to battling the loss of coastal 
land. 

Dr Schuerch added: “A number of 
local shoreline management schemes 
to protect the future of wetlands are 
already in place in the UK. Strategically 
upscaling such projects, as suggested 
by the Louisiana Coastal Master Plan, 
may be necessary to help coastal 
wetlands adapt to sea level rises. 

“If we are to secure the future of 
wetlands globally, protect coastal 
populations, and preserve the essential 
benefits that wetlands provide, a much 
bigger effort is needed to coordinate 
realignment efforts.” 

The research was led in collaboration 
with the universities of Cambridge and 
Southampton in the UK; University 
of Antwerp in Belgium; Christian-
Albrechts University of Kiel and 
Humboldt-University in Germany; 
Monash University in Australia; 
Virginia Institute of Marine Science in 
the USA; the UN Environment World 
Conservation Monitoring Centre; and 
the Global Climate Forum. 

Research Lead: 
Dr Mark Schuerch 
mschuerch@lincoln.ac.uk 

Estimated Flood Exposure by 2070 

Source: Temmerman et al. 2013 

Coastal salt marsh, Orford, Suffolk, UK 
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Breaking Records 
with Biomechanics 

Kelda Wood undertaking biomechanical 
assessments with Franky Mulloy 

For many people the idea of taking on a 3,000 mile row across 
the Atlantic Ocean is a challenge of epic proportions. 
Consider attempting that feat entirely alone and with a 
disability, and the idea becomes nothing short of remarkable. 

With the help of cutting edge
motion capture technology 
at the University of Lincoln’s 

Human Performance Centre, this 
challenge became a record-breaking 
reality for former British para-athlete 
Kelda Wood. 

Having competed nationally in both 
netball and equestrian sports from 
a young age, Kelda suffered a life-
changing horse riding injury in 2002, 
which left her with a fused left ankle. 
But despite limited mobility in her 

left leg, Kelda has continued to push 
herself to her physical limits. She 
climbed Mount Kilimanjaro in Tanzania 
before becoming part of the first 
disabled team to climb the seven 
summits – the highest mountains in all 
seven continents - as well as reaching 
both the North and South Poles. 

In her latest challenge, ‘Row to Raise’, 
Kelda aimed to raise awareness 
and inspire young people who have 
experienced mental or physical trauma. 

To enable Kelda to complete the 
landmark row, modifications needed to 
be made to Storm Petrel, the boat that 
she would use to cross the Atlantic. 
Enlisting the help of biomechanics 
expert Franky Mulloy from the 
University’s School of Sport and 
Exercise Science, Kelda underwent a 
series of biomechanical assessments 
during her training, the results of which 
informed the design of a specially 
adapted footplate, made by world 
record holder Leven Brown in Scotland. 

As Franky explains: “By using motion 
capture technology, we were able 
to examine the extent to which 
Kelda was able to move her ankle 
while rowing and also see how other 
areas of her body, like her hips and 
knees, compensated for the limited 
range of motion. This allowed us to 
see how something like a special 
footplate could be used to cater for 
her compensatory movements, taking 
some of the pressure off her body and 
allowing her to row for longer periods 
of time. This is important in an ultra-
endurance event where your body 
is operating at the limits of physical 
exertion. 

“The data we collected also allowed 
us to see how Kelda could adapt her 
technique, again to take some of the 
pressure off other parts of her body 
and allow her to improve her overall 
performance. It takes a huge amount 
of stamina to complete a challenge 
like this, so it was important that Kelda 
was able to conserve her energy where 
possible.” 

As Kelda explained when she visited 
the University in March 2018: 

“I compensate for my leg all the 
time, but I’m not aware of what I’m 
doing and what impact that has on 
my body. What this technology at the 
University is doing is allowing us to 
look at what range I have got, so when 
we’re adapting the footplate, we can 
see where we need it to rotate and 
where we need it to stop - without that 
technology we wouldn’t be able to do 
that. 

“In some cases, my ankle is better 
than we thought, which has given me 
confidence and actually, where it’s not, 
we can start to adapt around it without 
guess work – because guess work in 
the middle of the Atlantic just isn’t an 
option!” 

Kelda set off from the Canary Islands 
in December 2018 and after a gruelling 
76 days, 15 hours, and 37 minutes 
at sea, in which she covered 3,543 
nautical miles, she set foot on dry land 

in Antigua. She is the first para-rower 
ever to row solo across the Atlantic. 

“As a discipline and a department, it’s 
great to be able to work with Kelda on 
a project with such fantastic real-world 
impact - not only in the row itself, but 
also in raising awareness for others 
who have experienced mental and 
physical trauma,” says Franky. 

“This project has demonstrated 
how the technology we have here 
at Lincoln can have such an impact 
and be so useful in assessing the 
human-equipment interaction to inform 
design.” 

Research Lead: 
Franky Mulloy
fmulloy@lincoln.ac.uk 
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A Fresh Look at 
Exhibition Design 
and Curation 

The UK’s population is ageing. In 50 years’ time there are likely to 
be an additional 8.6 million people aged 65 years and over. 
The changing nature of the population will bring both 
opportunities and challenges for the economy, services, and society. 

3D Printing: The Good, the Bad, and the Beautiful; National Centre for Craft & Design, Lincolnshire, UK 

T he healthcare sector is already 
battling to keep up with both
increasing and changing 

demands, but it is not the only sector
that must respond. In addition to 
tending to an ageing population’s 
health and care needs, we must also 
consider their quality of life. Since
2005 older people have been the
fastest-growing visitor group to UK 
museums and galleries. Despite this,
many venues are not yet catering 
to the very specific needs of their
growing demographic. 

According to the Royal National 
Institute of Blind People (RNIB), there 
are more than two million people living 
with sight loss in the UK today, and 
while sight loss can affect anyone of 
any age, older people are increasingly 
likely to experience it. As our ageing 
population continues to grow, so will 
the number of those affected by the 
condition, with an estimated four 
million expected to be living with 
sight loss by 2050. This has important 
implications for the design and 
curation of the country’s museums and 
galleries. 

Professor Anne Chick, Head of the 
School of Design at the University of 
Lincoln, led an innovative new project 
to explore the best ways of designing 
and curating exhibitions to make them 
more accessible to blind and partially 
sighted people. 

The University was awarded more than 
£110,000 from Arts Council England, 
the DRILL (Disability Research on 
Independent Living and Learning 
initiative – a five-year scheme led by 
disabled people and funded by the Big 
Lottery Fund), and the National Centre 
for Craft & Design for the project. 

“The key problem is that inclusive 
designing and curating is not being 
considered from the start,” explains 
Professor Chick. “Insufficient 
consideration of these principles 
throughout the development process 

is a key barrier to the provision of 
intellectual access for sight-loss 
visitors, and this is especially the case 
with temporary and touring exhibitions. 

“There is definitely interest in making 
venues more accessible. A growing 
number of large national cultural 
venues are giving visually impaired 
people access to exhibits via pre-
booked visits and guided tours, but 
these tend to be small additions to the 
main collections instead of a central 
feature.

 “It can be even tougher for smaller, 
local and regional venues which aren’t 
necessarily aware of the problems, 
and struggle to access the resources 
needed to deliver an accessible 
experience. This is significant in itself 
as it is these venues who could benefit 
the most as many people living with 
sight loss prefer them to larger national 
institutions as they are often closer to 
home and perceived as less crowded 
and intimidating.” 

"Our work clearly demonstrates 
how local galleries and 
museums can develop and 
implement cost-effective 
design principles that enable 
anyone with sight loss to enjoy 
exhibitions on equal terms with 
other visitors.” 

Working closely with the National 
Centre for Craft & Design in Sleaford, 
Lincolnshire, as well as the RNIB 
Regional Centre (Midlands), Age UK 
Lincoln, and volunteers who are blind 
or visually impaired, Professor Chick 
set out to co-research and co-produce 
a multi-sensory non-permanent 
exhibition. 

The exhibition, 3D Printing: The Good, 
the Bad, and the Beautiful, provided 
an immersive experience that included 
light, sound, and touch to create new 
levels of accessibility for audiences. 

Through key themes, exhibits, text 
panels, audio interpretations, public 
talks, and education programmes, the 
exhibition explored the uptake of 3D 
printing and how the technology is 
bringing about social, organisational, 
and economic change. 

Over 12 weeks, the Centre welcomed 
more than 15,000 visitors, of which 63 
per cent were over 60 years old. 

“The project provided a much-needed 
voice for partially sighted people," says 
Professor Chick. “The co-production 
ensured we followed a visitor-centred 
approach from the start and this was 
reflected in the design, development, 
and assessment of the exhibition, 
further enhanced by the experiential 
expertise and feedback of the 
exhibition’s visitors who were able to 
raise issues and provide solutions that 
may have otherwise been overlooked. 

“What we managed to achieve was 
a positive experience and emotional 
impact for blind and partially sighted 
visitors by providing the opportunity for 
independent movement and thought, 
resulting in enhanced learning and 
knowledge exchange opportunities. 

“Our work clearly demonstrates how 
local galleries and museums can 
develop and implement cost-effective 
design principles that enable anyone 
with sight loss to enjoy exhibitions on 
equal terms with other visitors.” 

The findings of the research project 
have now been used to develop 
practical guidance for other national 
and regional visual arts venues and 
museums to draw upon when planning 
their own exhibitions. 

Research Lead: 
Professor Anne Chick 
achick@lincoln.ac.uk 
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Emotional Memory, 
Autobiography, and 
History-Writing 

Research into one of the earliest known autobiographies of a 
European monarch – King James I of Aragon – suggests emotions 
have long been a defning factor in how we recall, flter, and 
narrate events in our public and private lives. 
Mural painting of the Conquest of Majorca by James I 
Museu Nacional d'Art de Catalunya, Barcelona 

In today's digital age, we write
our own histories every day on
the timelines of our social media 

accounts. Our memories of events 
and experiences are often framed by 
the emotions they invoked in us at the
time. Whether and how the influence 
of anger, pride, or love affects our 
recording and recollection of events 
is a point of debate for scholars: what
do these emotional narratives tell us 
about individual experiences and the
emotional regimes they are defined 
by? 

The work of Dr Antonella Liuzzo 
Scorpo, a medieval historian in 
Lincoln’s School of History and 
Heritage who specialises in the cultural 
history of medieval Iberia, reveals 
that emotional memories – memories 
connected to or describing emotions – 
play a key role in the processes of both 
self-construction and history-writing. 

The study of memory and memory 
recollection spans the disciplines 
of psychology, socio-anthropology, 
neuroscience, and philosophy, as 
well as historical and cultural studies. 
Distinctions have been drawn between 
memory and imagination, and due 
to the complex process of memory 
recollection, written accounts of past 
events and emotional states have 
often been subject to adaptation, 
enhancement, and embellishment, 
shaped also by the political, moral, and 
cultural filters imposed by those who 
commissioned, composed, and wrote 
different types of texts. 

In the Middle Ages, preserving memory 
was conceived as an ethical mission 
attributed to both secular and religious 
authorities, especially to those in 
charge of writing history. 

As part of her research into the 
interaction between emotions and 
history-writing, Dr Liuzzo Scorpo has 
studied the Llibre dels fets – The Book 
of Deeds of King James I of Aragon. 
Regarded as the first chronicle-
autobiography attributed to a Christian 
king in medieval Western Europe, this 
text provides a rich insight into the 
personal and emotional experiences of 
a military and political leader who was 
also a man on a life journey. 

James I ruled over Aragon and 
Catalonia (part of modern day Spain) 
between 1213 and 1276 AD, leading 
a successful territorial expansion that 
culminated in the conquest of Valencia 
and the Balearic Islands. This was a 
time of political turmoil and change, 

despite the diplomatic and personal 
relationships that James I strengthened 
with other rulers within and outside the 
Iberian Peninsula. 

Dr Liuzzo Scorpo explains: “James I’s 
chronicle-autobiography celebrates 
his acclaimed military deeds, while 
providing an insight into his ennobling 
feelings, weaknesses, fears, anxieties, 
and tribulations, revealing how he 
shaped his emotional memories 
pragmatically, as a model of behaviour 
for his successors. 

"The fact that the original version 
of the Llibre dels fets must have 
been dictated by the king in the 
vernacular Catalan (rather than in 
Latin or Aragonese, which would have 
made this work accessible to a wider 
audience), along with his explicit 
warnings to control and restrain 
any public displays of emotions, 
support the argument that James I's 
autobiography was primarily conceived 
as a ‘mirror of princes’.” 

The politically dynamic 13th Century 
is a fruitful period to examine from the 
perspective of the history of emotions, 
as it is during this time that theories 
of passions began to emerge more 
systematically. These ideas and how 
they influenced historiographical and 
autobiographic writings are key to 
understanding the reasons behind 
the structural, narrative, and thematic 
choices of both their authors and 
commissioners. 

The narrative of James I’s life and 
military deeds reflects the differences 
between emotional values and 
emotional experiences; a distinction 
that conforms with the 13th Century 
belief that although emotional reactions 
belonged to the biological sphere, they 
originated from – and therefore could 
be managed by – culturally driven 
models of behaviour. Representations, 
management, and performance of 
anger – and especially of royal anger – 
are significant examples. 

In the Llibre dels fets, royal anger 
is presented as a positive element 
defining brave and chivalrous 
behaviour, despite the fact that 
it caused – as St Augustine had 
suggested in his doctrine – ‘a 
perturbation of the soul’. This view 
might explain why the chronicle-
autobiography includes the narration 
of episodes of violence and cruelty 
performed by James I, which are 
described, and consequently justified, 
as generated by fits of anger. 

King James’ autobiography, which 
later became part of the institutional 
memory of Catalonia, contributed 
to the ‘public’ and ‘private’ image of 
a human, righteous, and chivalrous 
leader, as well as to preserve the 
memory of the events that he lived 
through. 

“For historians, the study of emotional 
rhetoric, discourses, and performance 
is important to enhance our reading 
of medieval sources and to provide a 
complementary approach to interpret 
different types of records, while 
helping us to uncover a wider range of 
motivations which may have influenced 
political and personal choices and 
reactions,” adds Dr Liuzzo Scorpo. 

“Memory recollection may not always 
provide an accurate version of events, 
but analysing the use of emotional 
memories in historic texts gives us 
an additional layer of information and 
therefore a more nuanced insight into 
the political, cultural, and emotional 
climate of the Middle Ages.” 

Research Lead: 
Dr Antonella Liuzzo Scorpo
aliuzzoscorpo@lincoln.ac.uk 

mailto:aliuzzoscorpo@lincoln.ac.uk
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Fair Trade 
New analysis suggests common assumptions about how 
employment law impacts business effciency might be wrong 
– and understanding why could be key to fxing Britain’s 
productivity problem. 

Britain has a productivity problem. 
Since the financial crisis of 2008,
the UK’s economic productivity 

has been moving with the handbrake
on. It now languishes behind most
other developed nations on this
abstract but important measure 
of economic development, which
gauges how effectively economic
input – usually hours worked, given
capital invested – is converted into
economic output, such as goods and
services. 

Today, industrial powerhouse Germany 
proudly tops the international table for 
productivity among the G7 nations with 
the US, France, and Italy all ahead of 
the UK. This is in stark contrast to the 
1950s when Britain was a paragon of 
global economic efficiency. 

So should UK politicians, and the 
public, be worried when employment 
is high, wages are rising, GDP growth 
is steady, and inflation is low? These 
are the economic indicators that 
people feel day-to-day. Britain’s 
lingering productivity problem cannot 
be ignored. Left unaddressed, it points 
to a loss of competitiveness, and 
eventually, to economic stagnation and 
falling living standards. 

There are many components to fixing 
the productivity problem: among 
them greater investment in innovative 
research, higher level skills, better 
management practices, and more 
efficient flow of capital. 

When it comes to debates about 
business efficiency, so-called ‘red 
tape’ is often decried as holding 
back companies that could otherwise 
flourish. Economic reforms of the 
past four decades have tended to 
move Britain towards a more loosely 

regulated economy, including in the 
rights afforded to workers, to avoid 
bureaucracy’s stifling effects. 
However, new research by Professor 
Marian Rizov, an economics professor 
from Lincoln International Business 
School at the University of Lincoln, 
challenges the consensus that less 
onerous employment law will lead to 
improvements in productivity. 

In neo-classical economics, more 
stringent employment protection 
laws make it harder for firms to hire 
or fire employees, meaning less 
efficient workers might be kept on and 
talented potential new recruits locked 
out. Economists call this friction an 
'adjustment cost'. 

Different views are emerging and a 
growing body of evidence supporting 
them which tackle fundamental 
economic questions like this from 
new, wider angles, revealing startling 
new vantage points. Among these an 
‘institutional’ approach looks at the 
coordinating behaviour of people who 
form companies, then industries, and 
eventually whole economies. 

At this level, efficiency emerges from 
the interactions between different 
actors - between employees and their 
co-workers, or whole workforces and 
their management teams. And these 
interactions are governed by 'norms' 
- the written and unwritten rules that 
define not just how societies remain 
peaceful, but crucially in business, how 
effectively they co-operate. 

Professor Rizov worked with Dr 
Michael Brookes and Professor 
Philip James from the universities of 
Newcastle and Middlesex to examine 
empirically this debate between the 
'neo-classicist' and 'institutionalist' 

approaches as they apply to the UK’s 
productivity problem. 

They compared UK productivity data 
from 1999-2008 with that from three 
other countries considered to have 
more highly-regulated labour markets 
than the UK: France, Germany, and 
Sweden. 

In total, they analysed data for more 
than 8,000 small, medium, and 
large representative manufacturing 
companies across the four nations, 
drawing from the international 
‘Amadeus’ database which spans half 
a million public and private European 
companies. This vast dataset was 
paired with data from the Organisation 
for Economic Co-operation and 
Development (OECD) comparing labour 
market regulation across advanced 
economies. 

“Our findings failed to support 
the existence of a clear negative 
relationship between stringency 
of employment law and 
productivity. The link between 
labour market regulation 
and economic performance 
appears to be moderated by 
wider institutional setting and 
industrial structure.” 

Their analysis showed contrasting 
patterns: in Britain, productivity growth 
over the study period was strongest 
among small firms. In Germany, large 
firms showed the biggest productivity 
gains. 

Professor Rizov explains: "At first 
sight, these findings seem to support 
the neo-classical view that light-touch 
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regulation is most beneficial for smaller 
firms. Larger firms can benefit from 
economies of scale to comply with 
complex regulations, for example, by 
investing in legal and HR teams, in a 
way that smaller firms cannot." 

However, it was when they attempted 
to disentangle the effect of the level of 
employment protection at a national 
level that a more mixed picture began 
emerge. Productivity growth was 
highest in Germany, even though 
Germany has a more tightly regulated 
labour market than the UK, which 
ranked second. Meanwhile France and 
Sweden - both more tightly regulated 
relative to the UK - showed slower 
productivity growth. 

France 

Germany 

OECD Total 

Sweden 

United Kingdom 

"Our findings failed to support 
the existence of a clear negative 
relationship between stringency of 
employment law and productivity. The 
link between labour market regulation 
and economic performance appears 
to be moderated by wider institutional 
setting and industrial structure,” 
continues Professor Rizov. 

“This means simply deregulating the 
labour market is not likely to achieve 
higher economic efficiency. The scale 
and scope of deregulation need to be 
compatible with the present broader 
institutional and market structures. 

“Our study neither supports nor rejects 
the role of deregulation. But it suggests 

the terms of the policy debate should 
shift from a concentration on ‘less 
regulation versus more regulation’ to a 
focus on the way in which regulations 
and associated institutions can be best 
designed to support the achievement 
of desired outcomes – be these of an 
economic or non-economic nature, 
such as objectives relating to greater 
equity or fairness.” 

Research Lead: 
Professor Marian Rizov 
mrizov@lincoln.ac.uk 

Productivity as Measured by GDP per Hour Worked 

Source: data.oecd.org 

https://data.oecd.org
mailto:mrizov@lincoln.ac.uk
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Learning on 
the Job 

Lindsey at work at The Collection Museum 

To many the word ‘robot’ evokes images of science fction, of 
awkward metallic beings adorned with fashing lights. The 
reality of today’s robots is a far cry from these crude fctional 
inventions of the past. 

A rtificial  Intel l igence and
robotics are revolutionising

the way we l ive and work.
From automating complex
manufacturing processes to the
creation of smart devices, new 
technologies are changing the
world around us. 

Scientists at the University of Lincoln 
are working at the forefront of some 
of these advances, specialising in 
technologies for perception, learning, 
decision-making, control, and 
interaction in autonomous systems. 

Lindsey is the latest in a family of 
robots developed by Lincoln's Centre 
for Autonomous Systems Research, 
programmed to give tours at a local 
museum, The Collection. Equipped 
with sensors and cameras, Lindsey 
is guiding visitors around the venue, 
pausing at exhibits to offer information 
and answering basic questions 
from visitors. She will be in place for 
the next three years, during which 
time her functionality will develop 
autonomously as she learns new 
behaviours and trends from her 
interactions with people. 

Marc Hanheide, Professor of Intelligent 
Robotics and Interactive Systems at 
Lincoln, is leading the project. 

“Lindsey is the outcome of many years 
of development at the University of 
Lincoln,” he explains. “We started 
off in 2013 with a project called 
STRANDS, where we started working 
towards long-term autonomy – robots 
that can actually work on their own for 
an extended period of time. Lindsey 
represents the next stage of our work, 
taking a robot out of the lab and ‘into 
the wild’ of a public space. 

“The main problem when you take 
robots into the world is that their 
environments change, so the robots 
also have to be able to adapt. When 
you take robots out into public spaces 
you have to deal with all sorts of 
dynamics.” 

Lindsey has been programmed to 
operate entirely autonomously. She 
is able to navigate the museum on 
her own, accounting for potential 
obstacles such as people, exhibits, 
and bags left on the floor, and learn 
from her interactions to develop a 
better understanding of what visitors 
are interested in. She even knows 
when she needs to charge herself. 

“We can learn what it takes to 
get robots out of the lab, and 
it’s exciting for the general 
public because they will be 
able to better understand 
what robots can do and what 
challenges they face.” 

The project provides an important 
learning tool for the team, who are 
interested in finding out more about 
how robots engage with the public, 
and how they in turn interact with 
robots. 

“It helps us tremendously to further 
develop the long-term autonomy and 
adaptation of our AI-enabled robots,” 
says Professor Hanheide. 

“We can learn what it takes to get 
robots out of the lab, and it’s exciting 
for the general public because they 
will be able to better understand what 
robots can do and what challenges 
they face.” 

Lindsey has already provided more 
than 4,000 tours and it is hoped 
that the technology developed and 
knowledge gained as a result of the 
project will have many wider practical 
applications for society. 

“Developing technology that can 
learn on the job and improve its social 
interactivity may have many uses," 
says Professor Hanheide. "If you 
take the areas of care and supporting 
people to live independently there 
are many possible applications. 
Robots could provide additional 
support to carers, offering a basic 

level of monitoring and engagement, 
and helping to relieve the problem of 
people getting older and becoming 
more isolated. 

“The personality, behaviours, and 
environment of each person will be 
very different, and it is important that 
robots are able to first of all start with 
a basic ability to perform tasks but to 
then learn from their interactions and 
improve, to meet the specific needs of 
each person they interact with.” 

As Lindsey learns from her 
interactions, the team will continue 
to develop her capabilities. Next they 
aim to improve her ability to detect 
engagement levels during interactions, 
helping her to assess her own 
behaviour and continually adjust to 
improve. 

Lindsey Fact File 

Type: Autonomous Robot 

Height: 1.70m 

Weight: 70kg 

Top Speed: 4.4mph 

Research Lead: 
Professor Marc Hanheide 
mhanheide@lincoln.ac.uk 

mailto:mhanheide@lincoln.ac.uk
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News in Brief 

The Global Fight Against Drug-resistant Infections 
Work on developing the “last line of defence” in the battle against drug-resistant 
superbugs such as MRSA and VRE has taken another significant step forward thanks 
to a UK Government grant of almost £500,000. Scientists from Lincoln will develop a 
catalogue of simplified synthetic versions of the naturally-occurring antibiotic called 
teixobactin, replacing key amino acids at specific points in the antibiotic's structure 
to make it easier to recreate. The creation of an arsenal of new synthetic teixobactin 
molecules is a vital step in the drug’s development as the failure rate is high when 
scientists only have a limited number of molecules to work with. 

At the River's Edge 
Professor Mark Macklin, Director of the Lincoln Centre for Water and Planetary Health, 
has recently returned from two extensive field campaigns. As part of a collaborative 
Global Challenges Research Fund project in India, Professor Macklin has been 
investigating contaminants and antibiotic-resistant microbes in river sediment and 
floodplains of the Ganga basin, with the aim of measuring and assessing the risks to 
animal and human health. While in Zambia, the Natural Environment Research Council 
funded FLOODMAL project has been exploring and further developing understanding of 
the link between malaria hotspots and river flooding. 

Lincoln to Create First Global Centre of Excellence in Agri-robotics 
The University of Lincoln will create the first global centre of excellence in agri-robotics 
research following the announcement of significant Government grant funding. Lincoln 
Agri-Robotics will be established as a major new research centre bringing together 
world-leading expertise in robotics, artificial intelligence, and agriculture, based on 
the site of the University's working farm. This new funding, from the UK Government's 
Expanding Excellence in England (E3) Fund through Research England, recognises the 
University's commitment to supporting farms of the future and will enable its researchers 
to scale up their work tackling pressing issues facing the global food chain. 

A Case of Mistaken Identity 
Research from Lincoln's School of Psychology has shown that passport style 
photographs are not a reliable way to validate a child’s identity at border control or in child 
protection cases, as part of a new study into the facial identification of infants. Led by Dr 
Robin Kramer, research participants were presented with pairs of photos, some showing 
only infant faces and some showing both an infant and an older child’s face, and were 
asked to determine whether the images showed the same child. Results demonstrated 
that, on average, participants made mistakes on 28 per cent of pairs. Previous studies 
using photographs to identify adults have shown significantly higher accuracy rates, with 
participants matching photographs correctly around 90 per cent of the time. 

Do Copy Cats Really Exist? 
Just as a parent's personality can affect the personality of their child, it seems the same 
may be true for cat lovers and their furry friends. Researchers at Lincoln explored the 
relationship between the different personalities of cat owners and the behaviour and 
wellbeing of their pets, and found similar findings to research carried out on parent-child 
relationships. Higher levels of neuroticism were associated with negative wellbeing, 
while more conscientious owners’ cats tended to display less anxious, aggressive, and 
avoidant behavioural styles. 

BAFTA Winning Expertise 
Krista Cowman, Professor of History and Director of Research for Lincoln's College of 
Arts, offered her expertise for the documentary Suffragettes with Lucy Worsley which 
won the BAFTA for Specialist Factual Documentary at the 2019 BAFTA Television 
Awards. The documentary was presented by Lucy Worsley and used dramatised 
testimonies to tell the story of working-class women conducting a dangerous campaign 
to be given the right to vote in the UK. Professor Cowman’s career has focused on 
women in politics in the late 19th and early 20th centuries and her academic expertise 
has also been used in the Suffragette 2015 feature film, BBC Radio 4 Woman’s Hour, and 
numerous TV and radio programmes. 

Cracking the Chemical Code 
After 20 years of dedicated research, scientists have cracked the chemical code of 
an incredibly complex ‘anti-tumour antibiotic’ known to be highly effective against 
cancer cells as well as drug-resistant bacteria. Lincoln’s Dr Martin Lear teamed up with 
Professor Masahiro Hirama from Japan’s Tohoku University to synthetically reproduce 
the super substance called kedarcidin – a world-first which could hail a new era in the 
design and production of new antibiotics and anticancer agents. Like most antibiotics, 
kedarcidin was discovered in its natural form in soil almost 30 years ago but must 
be recreated via chemical synthesis before it can be developed into a potential drug 
treatment. 

Community Archaeology 
A project aimed at boosting wellbeing in rural communities will involve members of the 
public in excavating archaeological finds under lawns and flowerbeds across Europe. 
The 'Community Archaeology in Rural Environments – Meeting Social Challenges' 
initiative, led by Professor Carenza Lewis, involves archaeologists and psychologists 
in exploring how making new discoveries about their local archaeology can help rural 
communities meet the challenges of the 21st Century. Thousands of rural residents 
across Europe will dig hundreds of ‘test pits’ within participating villages and analyse 
their findings with archaeologists. The impact on individuals and communities will be 
studied at local, national, and international levels, and the results will help shape future 
community archaeology projects both in the UK and internationally. 
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C o n ta c t sWork with Us 
Deputy Vice Chancellor 
(Research and Innovation) 
Professor Andrew Hunter 
ahunter@lincoln.ac.uk 

Executive Assistant 
Rachel Mills 
rmills@lincoln.ac.uk 

Innovation is crucial to the success awards, including a Lord Stafford Award If you are interested in finding out how 
of any organisation – whether that be and a Times Higher Education Award, and the University of Lincoln could help your 
public, private, or third sector – and in are proud of our innovative partnerships business or organisation, get in touch with Director of Research and Enterprise“Our growing, world-class research portfolio Andrew Stevensona competitive global economy those with a diverse range of organisations such our Research and Enterprise team and we 

astevenson@lincoln.ac.ukwho succeed and continue to grow as Siemens and the Lincolnshire Co-op. will work with you to find a solution that provides many different ways to support our 
are those who innovate. meets your needs. partners in addressing the challenges they PA/Project Officer

In 2017, Lincoln was one of only eight Katrina Harrisface. Whether they are large or small, public,At the University of Lincoln, we are UK universities to be commended by Research and Enterprise kharris@lincoln.ac.uk 
employer-led and informed, sharing our the Higher Education Funding Council University of Lincoln or private sector, we are ready to partner 
experience and expertise to support for England for our strategic approach to Brayford Pool with them to drive growth, innovation, and
businesses to drive forward the innovation knowledge exchange. Lincoln 
agenda, helping to solve industry LN6 7TS productivity.” 
challenges of all shapes and sizes. With a comprehensive range of business United Kingdom 

Andrew Stevenson Assistant Director of Research and Enterprisesupport and services accessible across Head of Research and Industrial PartnershipsWe have been recognised for our the University, we are confident that we enterprise@lincoln.ac.uk Director of Research and Enterprise Dr Stephanie Maloney
pioneering approach to business can help you find the right solution for you, UK: 0800 915 5278 smaloney@lincoln.ac.uk
engagement through a series of national whatever your sector or industry. International: +44 (0)1522 837200 

Enquiries: 
research@lincoln.ac.uk 
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