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Editorial

Covering COVID-19, breathing new life into
biodiversity, a new form of the Northern Lights and
an AI-infused pest solution for agriculture
welcome to this month’s Research*eu magazine
This is the second time your editor is writing to you from lockdown as
a result of the coronavirus pandemic sweeping Europe and the globe.
However, there are tentative signs that cases of the virus have peaked
in several European countries, including those hit the hardest. But as a
result of continued social distancing measures even after containments
are lifted, it’s highly unlikely that any major events (conferences, workshops etc.) will be taking place in Europe before the summer period. As
a result, we’ve decided to again omit our regular EU Agenda feature
but we really do hope to reinstate it soon.
In the meantime, CORDIS is dedicated to covering the latest news on
how European researchers are aiding in the fight against the virus,
whether it’s through the development of a vaccine, novel treatments
or new mitigation strategies, so we invite you to regularly check out
the News section of the CORDIS website (cordis.europa.eu/news),
available in six languages (DE, EN, ES, FR, IT and PL), as well as the
CORDIS social media channels.
Whilst so many of us have been confined to our homes, there have
been several viral stories (really no pun intended) over the past few
weeks of nature reasserting itself in a world suddenly devoid of most
human activities, from a herd of goats going wild in a small Welsh village, to a troop of monkeys overrunning a town square in Thailand. And
of course, we’ve seen some significant reductions in air pollution across
the world due to the collapse in manufacturing and air travel.
Which leads us into this month’s scheduled special feature, focusing on seven EU-funded projects that are providing new insights and

strategies into how we can better protect, preserve and nourish the world’s
biodiversity. Many highly diverse environments are continuously threatened by pollution, urbanisation, intensive agriculture and other humandriven phenomena. It was clear to us that our featured researchers are
determined to contribute to finding new solutions to allow humanity to
coexist and help preserve Earth’s stunning variety of biodiversity.
Meanwhile, Project of the Month brings you a heart-warming story
of how a dedicated amateur group helped an EU-funded scientist
uncover an entirely new form of the Northern Lights and in Life After,
we meet a company that, with the help of funding through Horizon
2020’s SME Instrument, has developed an AI-based solution to pest
control that promises to be highly beneficial to farmers.
On top of all that, we have our nine regular thematic sections – these
provide a fantastic overview of discoveries and innovations being
made by European researchers in fields as diverse as healthcare,
the social sciences and fundamental physics. At the same time, we
also like to think that they provide you, dear reader, with the reassurance that even under the current circumstances that have affected
all of us, human progress, understanding and innovation continue to
expand, deepen and develop further.
Wishing all of our readers good health.
Until next month, if you have queries, questions, suggestions (but
hopefully never a complaint), please feel free to drop us a line at
editorial@cordis.europa.eu
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Host proteins involved in species
barriers of viral infections
Human coronaviruses are responsible for a significant percentage of all common colds.
To understand how pathogenic coronavirus species are capable of passing between
animals and humans, European scientists investigated the proteins responsible for
blocking viral entry into host cells.
It is believed that most human coronaviruses (CoVs)
have emerged through zoonotic transmission and have
adapted to the human host. Although most cause mild
upper respiratory tract infections, the severe acute respiratory syndrome coronavirus (SARS-CoV), the Middle
East respiratory syndrome coronavirus (MERS-CoV) and
the most recent coronavirus (nCoV2019) from Wuhan,
China have demonstrated the potential of CoVs to be
highly pathogenic.

A GENETIC SCREEN TO IDENTIFY
COV RESTRICTION FACTORS
With the support of the Marie Skłodowska-Curie programme, the COV RESTRIC (Unravelling species barriers
of coronaviruses) project investigated the mechanisms
that allow CoVs to jump across species barriers. “Our goal
was to determine which host mechanisms prevent transmission across different species and identify particular
factors implicated in the process,” explains project coordinator Volker Thiel, professor of virology at the University
of Bern.

4

The genetic screen revealed a number of genes that can
restrict the replication of different CoV variants in different host cells. One particular host protein, the lymphocyte antigen 6 complex locus E (LY6E), demonstrated high
efficacy at blocking CoV entry into host cells. Researchers
investigated LY6E conservation by testing orthologous
genes from rhesus macaque, mouse, bat and camel.
Interestingly, all orthologous variants of this gene inhibited infection by human CoV, indicating that this function
of LY6E is conserved across species.
Furthermore, scientists validated the antiviral activity of
LY6E in various human and murine models of CoV infection where they observed the capacity of this host protein
to protect immune cells from different viruses including
MERS-CoV and SARS-CoV. Animals lacking LY6E displayed
a vulnerability to CoV infection, with macrophages and
B cells being severely affected.

CLINICAL SIGNIFICANCE OF
COV RESTRIC FINDINGS

His team worked under the hypothesis that restriction
factors limit viral replication in different species. Zoonotic
infections become possible when viruses evade antiviral
restriction mechanisms and adapt their strategies to the
new host.

COV RESTRIC results indicate the presence of certain
host proteins that specifically protect immune cells from
virus infection. “Most importantly, our work underscores
the significance of protecting immune cells from virus
infection,” emphasises Marie Skłodowska-Curie fellow
Stephanie Pfänder.

To identify host proteins that restrict CoV replication,
researchers combined state-of-the-art technologies
with a genetic screen on several hundred interferonstimulated genes (ISGs). ISGs encode antiviral effectors
that could act as viral restriction factors and are stimulated by the type I interferon response known for its
protective role against pathogens.

Future plans include elucidation of the mechanism by
which LY6E offers broad antiviral protection. Preliminary
data indicate that the protein functions by blocking virus
entry, but further experiments are required to study LY6E
activity in the context of immune cell interplay during an
immune response. Partners also plan to investigate other
ISG candidate genes restricting CoV replication.
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The genetic screen revealed a
number of genes that can restrict the
replication of different CoV variants in
different host cells.

”

The novel inhibitory activity of the ISG LY6E against highly
pathogenic CoVs has the potential to lead to novel strategies to protect immune cells against infection. Considering the severe disease and high mortality associated
with SARS-CoV and MERS-CoV infection, and the recent
emergence of a novel CoV in Wuhan, China, 2019, COV
RESTRIC has an important clinical impact. With a view
to the future, Thiel envisages “exploiting the knowledge
about intrinsic host defence mechanisms conserved
across species more broadly for the development of novel
therapeutic options against other viruses.”

C OV R E S T R I C
⇢ Coordinated by the Federal Department of Home Affairs
in Switzerland
⇢ Funded under H2020-MSCA-IF
⇢ cordis.europa.eu/project/id/748627
⇢ Project website: bit.ly/2VvIfeL
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How brain organoids could
lead the way to innovative new
schizophrenia treatments
Mental health and brain disorders are being given more attention than ever as societal
stigma declines and new technologies lead to innovative analysis and treatment.
Thanks to support from the EU, a 3D human brain organoid model is offering a
possible breakthrough in the treatment of schizophrenia.

By the time the patient’s behaviour has changed enough
to allow for diagnosis, the condition has developed,
resulting in a radical alteration of the brain’s cell biology.
As a result, it is not possible to study the early stages of
the disease.

THE PROMISE OF ORGANOIDS
“This is where brain organoids become useful, as a model
of early human brain development,” says Joshua Bagley,
a postdoctoral researcher at Austria’s Institute of Molecular Biotechnology and Marie Skłodowska-Curie fellow.
As one particular type of neuron, the GABAergic interneuron subtype, is highly implicated in the pathogenesis of
schizophrenia, the focus was to study how the development of inhibitory neurons could relate to schizophrenia.
“We first developed a brain organoid model that produced
inhibitory neurons; the interneurons are labelled fluorescently so they can be visualised in living tissue. This fluorescent label allowed us to study the cellular behaviour,”
explains Bagley.
“Finally, we introduced mutations into schizophreniaassociated genes and assessed how the behaviour of
the interneurons was altered. This enabled us to achieve
our final aim which was to understand the role of

6
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schizophrenia-associated disease genes in the development of inhibitory neurons of the brain.”
Creating a brain organoid is a complex process. “Either
skin or blood cells can be collected and reprogrammed
into induced pluripotent stems cells (iPSCs),” explains
Bagley. “Then these cells can be grown, or differentiated,
into all of the different tissues of the body.”
In the case of cerebral organoids, researchers used iPSCs
to grow brain tissue. The end result is a diverse, 3D tissue
consisting of organised layers of cells as observed in the
early developing foetal brain.

OVERCOMING A MAJOR CHALLENGE
The Schizophrenia Organoids (Understanding the role of
parvalbumin interneuron development in schizophrenia
using human cerebral organoids) project did stumble

© Lightspring, Shutterstock

For a psychiatric disease such as schizophrenia, a patient
is diagnosed based on psychiatric symptoms. These
cannot be identified by a lab test performed in a tube
or a machine but necessitate time spent talking with the
patient and assessing how they act.

“

I’ll be jumping from academia to
industry in 2020 by joining an exciting
new start-up company in Vienna, a:head
Bio, which will focus on leveraging brain
organoids to develop novel therapeutics for
brain disorders.

across one major challenge. To highlight the pathological defects in the brains of schizophrenia patients, Bagley
and his team set out to create a PV-GFP reporter – parvalbumin (PV) is a marker of a very specific subset of
inhibitory neurons that highlight such defects.
“But the expression of PV is strongest when the neurons
are older or more mature, thus making it difficult to show
the PV neurons in immature brain tissue, including brain
organoids.”
To overcome this, they shifted their focus to using an
inhibitory neuron specific reporter called DLXi56-GFP. This
had the benefit of allowing the team to analyse a specific neuronal population across their organoids, with the
added benefit of decreased variability in the final readout
of the assay produced.

LOOKING TO THE FUTURE
Research focused on brain organoids is still at an early
stage, but it’s a field which Bagley is determined to help
advance further.

”

“I’ll be jumping from academia to industry in 2020 by
joining an exciting new start-up company in Vienna,
a:head Bio, which will focus on leveraging brain organoids
to develop novel therapeutics for brain disorders,” concludes Bagley.

SCHIZOPHRENIA ORGANOIDS
⇢ Coordinated by the Institute of Molecular Biotechnology
GmbH in Austria
⇢ Funded under H2020-MSCA-IF
⇢ cordis.europa.eu/project/id/707109
⇢ Project website: imba.oeaw.ac.at/research/
juergen-knoblich

H E A LT H

State-of-the-art quantitative
MRI for early diagnosis of
chronic liver disease
Chronic liver disease symptoms often only surface at late stages when disease is
irreversible, and a liver transplant is the only curative option. The RADIcAL project
uses a revolutionary new tool for the non-invasive and rapid assessment of chronic
liver disease.
Non-alcoholic fatty liver disease (NAFLD) is incredibly
common due to changes in diet and activity levels. NAFLD
often goes undiagnosed and subsequently untreated for
some time. Advanced forms of the disease can lead to
non-alcoholic steatohepatitis (NASH) with further progression to cirrhosis and liver failure, a huge socio-economic

burden. If detected in its earlier stages however, disease
can be reversible.
Currently, chronic liver disease is diagnosed with a liver
biopsy, which is costly and invasive, and cannot meet the
demand of this prevalent disease. Early identification of

R esearch eu #92 M ay 2 0 2 0
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“

Early identification of liver
disease in a non-invasive and cost-effective
manner is key to improving quality of care
and patient outcomes.

”

liver disease in a non-invasive and cost-effective manner
is key to improving quality of care and patient outcomes.

A NEW TEST, A NEW DAWN
LiverMultiScan®, a novel tool that combines quantitative MRI with advanced image analysis, addresses these
issues. It has been shown to predict clinical outcomes in
patients with a variety of liver conditions and correlate
with liver biopsy results. LiverMultiScan® has a lower cost
than liver biopsy and has been endorsed by Blue Cross
Blue Shield, the largest payer group in the United States,
following FDA clearance. In the EU, LiverMultiScan® is
CE-marked, and has been adopted by large academic
consortia (e.g., LITMUS).

© create jobs 51, Shutterstock

The EU and industry-funded RADIcAL (Non-invasive rapid
assessment of chronic liver disease using Magnetic Resonance Imaging with LiverMultiScan) project is conducting two trials to compare LiverMultiScan® performance
against the standard care pathway for assessing chronic
liver disease, in a bid to embed LiverMultiScan® in EU clinical guidelines.
Based on technology patented by founders of the coordinating company, Perspectum, LiverMultiScan® represents

an exciting step in the care for liver patients who may no
longer need to get biopsied for diagnosis or disease monitoring. LiverMultiScan® can be deployed on any modern
MRI scanner with data processed centrally. Standardisation of LiverMultiScan® metrics ensures that measurements are equivalent across different MRI scanners and
magnetic field strengths.

LESSONS FROM RADICAL:
OPTIMISING DIAGNOSTIC PATHWAY
FOR CHRONIC LIVER DISEASE WITH
LIVERMULTISCAN®
The RADIcAL project has shown that in a European cohort
of 135 patients with suspected NAFLD, nearly a quarter
of the patients were identified as low risk for developing more serious forms of liver disease with potential to
avoid unnecessary future clinical appointments. RADIcAL
partners are also investigating the effectiveness of
LiverMultiScan® against gold standard liver tests to
assess liver health in adult and paediatric liver transplant recipients.
RADIcAL’s innovation has highlighted how LiverMultiScan®
can be used for early identification of patients at risk of
poorer health outcomes. This is expected to reduce liver
transplant surgery and overall healthcare costs, and benefit patients. “A cost-effective tool for non-invasive liver
tissue characterisation would be a major step forward
in the treatment of patients with liver diseases such as
NAFLD,” emphasises the principle RADIcAL investigator
from Leiden University Medical Centre, Minneke Coenraad.
According to Rajarshi Banerjee, CEO of Perspectum: “There
is a real opportunity here, not only to make significant
economic savings at a time when all health services are
under pressure, but also to reduce the number of patients
having to undergo what can be a stressful and painful
procedure.”

RADICAL
⇢ Coordinated by Perspectum Diagnostics Ltd in the
United Kingdom
⇢ Funded under H2020-LEIT-ADVMAT and H2020-HEALTH
⇢ cordis.europa.eu/project/id/719445
⇢ Project website: radical2020.eu
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Deportation regimes:
Adding a new perspective
to public and political debates

© MIA Studio, Shutterstock

The deportation of irregular migrants is a social issue that dominates the political agenda of
many countries. An EU-funded project provides new insight on current deportation regimes
and their effectiveness.
Countries around the world have invested significantly
in effective deportation regimes. Implementing these
regimes, however, has not always achieved the desired
goals, with evident discrepancies between policies and
actual practices of deportation.

project coordinator. “Not so much the changing rules and
regulations and policy at the European or individual Member State level, but rather what people are really doing
within deportation regimes – how they act, think and view
the things they are doing.”

The DEPORT REGIMES (The Social Life of State Deportation Regimes: A Comparative Study of the Implementation Interface) project aimed to increase society’s
understanding of these regimes. “To do this, we studied
actual deportation regimes in action,” explains Barak Kalir,

D AY-TO -D AY O P E R AT I O N S
The team of researchers studied and compared the
actual workings of deportation regimes in four countries:
Ecuador, Greece, Israel and Spain. Key to this were the

R esearch eu #92 M ay 2 0 2 0
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practices, motivations and world views of street-level
state agents and civil society actors who are involved in
the day-to-day process of deportation.
“We know quite a lot about the policies and the people
who are subjected to these policies. But we know much
less about the people who are doing the work of implementation,” notes Kalir. “So, this kind of research aimed
to fill in the gap in our knowledge about what happens
on the ground when deportation policies are being
implemented.”

LESSON LEARNT
Among the project’s findings, a lack of feedback given
into the deportation system from what happens on the
ground was noted. “According to the formal purpose of
deportation regimes, and with the huge investment in
them, the results one would expect are the removal of –
voluntarily or forcefully – people who are categorised as
illegal within a sovereign territory. However, these kinds
of regimes are colossally failing to achieve their declared
goals.”
This may stem from the fact that those working on the
ground face many difficulties in implementing these
regimes. “For many reasons including ethical and emotional difficulties, implementation is much more problematic than policy-makers may be envisioning,” confirms
Kalir, adding: “We believe the system now, the way it works
politically, is not really feeding back into decision-making
processes on a political level.”
Further to this, the project also investigated the role that
civil society actors play in the deportation regimes. “We
learnt that many NGOs and other organisations that have
their roots in civil society are contributing to or doing
part of the work for the state in the deportation process
through assisted or voluntary return programmes.”

10
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“

Our project also found that the
idea that in deportation regimes the ‘bad
guys’, for example the police, are all on
the side of the state, and the ‘good guys’
are all on the side of civil society, is very
stereotypical.

”

“Our project also found that the idea that in deportation
regimes the ‘bad guys’, for example the police, are all on
the side of the state, and the ‘good guys’ are all on the
side of civil society, is very stereotypical,” emphasises
Kalir. “Some actors within civil society are complacent in
the deportation regimes and some state actors are trying
to actually mitigate the harshness of the policies.”

L O O K I N G F O RWA R D S
The work on deportation will continue. Kalir concludes:
“Together with a number of colleagues, we have started a
new Horizon 2020 project entitled Advancing Alternative
Migration Governance in which we scrutinise alternatives
to deportation and explore different ways in which migration policies could be implemented in more effective and
humane manners on the ground.” This project will try to
ascertain how these kinds of policies get implemented on
the ground.

DEPORT REGIMES
⇢ Hosted by the University of Amsterdam
in the Netherlands
⇢ Funded under FP7-IDEAS-ERC
⇢ cordis.europa.eu/project/id/336319
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Women migrants at the centre
of thriving early modern Turin
Women didn’t just follow migrating husbands to Turin in the 18th and 19th centuries.
They were important workers in their own right, paying for the move with their dowries,
dominating the service sector and playing a key role in the textile industry,
new research shows.
Zucca Micheletto, research fellow supported by the Marie
Skłodowska-Curie programme.
“For a long time, scholarly literature tended to describe
migrant women moving with their husbands, fathers or
brothers as followers, who performed basic menial work
as housewives or caregivers for their own household or for
other family members.”
But Zucca Micheletto gained a richer understanding of
the role women played in Turin’s settlement by examining population censuses, court documents and notary
deeds from 1705 to 1858. She drew on her participation
in the Cambridge Group for the History of Population and
Social Structure.

© Morphart Creation, Shutterstock

The evidence showed Turin attracted high rates of both
female and male migration even before industrialisation
led to the explosion of cities in the 19th century. “This high
migration happened despite periods of social and economic crises, despite the war and the Napoleonic annexation,” Zucca Micheletto says.

Women were central to migration to the burgeoning city
of Turin, capital of the Duchy of Savoy in Italy, in the 18th
and 19th centuries, EU-funded research at the University
of Cambridge has shown. Their dowries often paid for the
initial moving and settling costs. Married and unmarried
women found jobs in the booming service, manufacturing
and craft sectors, the study on the FemEcoMig (Uneven
lives: female economy, migration patterns and citizenship
in Early Modern Italy) project reveals.
“My research shows women were not mere followers
of male migrants, but proactive players,” says Beatrice

The research enriches historians’ understanding of female
servants in the Turinese labour market. Hungarian-British
economist John Hajnal and British historian Peter Laslett
argued servanthood was a crucial feature of the Western
European marriage pattern. Women married later in parts
of Europe, starting in the 16th century.
Teenage boys and girls began as servants and amassed
money until quite an advanced age, with a view to future
marriage. However, the FemEcoMig research showed
female foreign servants in Turin spanned all ages and
different life-cycle phases, and were both married
and unmarried.

R esearch eu #92 M ay 2 0 2 0
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Women were not mere followers
of male migrants.

escaped the ban on foreigners transferring property to
their offspring and could trade and work freely throughout the country.

As well as working extensively in the service sector as
servants, waitresses, chambermaids and governesses,
female migrants also pushed into the craft and manufacturing sectors. They spun and wove silk, made laces, ribbons and trimmings, sewed and knitted from their homes
and also worked in workshops and the first factories.
Some were shoemakers and cobblers. In the 19th century
an increasing number of them joined the tobacco industry.

Zucca Micheletto hopes her work will encourage further
interdisciplinary and historiographical approaches to better understand the history of migration and women’s role
in it: “FemEcoMig unveils the crucial economic and social
role of migrant women in independent migration as well
as in family migration.”

FEMECOMIG
FemEcoMig also looked at the process of 500 migrants
getting naturalised, becoming subjects of the Duke in
the 18th century. Few foreigners became naturalised.
Doing so did not confer the political or civil rights it does
today, but it did come with economic advantages. They

⇢ Coordinated by the University of Cambridge
in the United Kingdom
⇢ Funded under H2020-MSCA-IF
⇢ cordis.europa.eu/project/id/703737

The trust factor that propels
us to pay our taxes
Fewer citizens would work on the undeclared market if they had more faith in public institutions
and fellow citizens, concludes a new EU-wide study. The SHADOWS project advises governments
to focus more on building trust, saying inspections and penalties alone won’t do the job.
Fining or increasing the chances of detecting people who
don’t declare work to the authorities is often considered
the best way to reduce the cash-in-hand economy. The
SHADOWS (Tackling Undeclared Work in the European
Union) EU study has concluded those methods alone
are ineffectual.
“Despite the increasing importance attributed by governments to deterrent measures, both citizens and businesses
are influenced by other factors when deciding whether to
participate in undeclared work,” found research fellow
Ioana Horodnic and professor of public policy at Sheffield
University Colin Williams.
“To tackle undeclared work in a more effective manner,
preventative measures and measures aimed at fostering

12
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trust need to complement deterrent measures,” they
advised in their paper on the results of SHADOWS.
With support from the Marie Skłodowska-Curie programme, Horodnic carried out 40 in-depth interviews of
workers in Romania, where citizens estimated between
50 and 100 % of people engaged in undeclared work, and
in the UK, where citizens put it at 10 to 50 %.

One Romanian asked why he should pay taxes when the
roads were badly lit and so badly maintained they damaged his car. On one occasion he couldn’t get a broken
finger treated until he offered a EUR 20 bribe.

R E A L TAX I N C E N T I V E S

In the UK, the sense of unfairness was key. “The tax
authorities in this country definitely tend to have a very
strong focus on easy targets,” said one British interviewee.
“They don’t tend to pick the big tax evaders because it is
harder work.”

Horodnic reviewed the previous literature on tax morality and two Eurobarometer surveys across EU Member
States in 2007 and 2013, as well as two datasets from
a survey conducted in 2015 in Bulgaria, Croatia and
North Macedonia.

Corruption was one of the largest factors undermining
faith in society and the need to pay taxes to fund public
services. In the UK, citizens associated it with powerful
institutions whereas Romanians felt it also extended to
their fellow citizens.

She also considered employers’ views on why businesses
underreport the number of employees and the level of
their wages. Finally, she analysed the policies considered
effective by enforcement bodies.

The SHADOWS project could help shape future efforts
to encourage workers to move from undeclared work to
declared work. Along with a Facebook page, the two policy
briefs produced on the project were included in the virtual
library of the European Platform tackling undeclared work,
set up in 2016, on the DG Employment, Social Affairs and
Inclusion website, freely available to all.

Strikingly, the SHADOWS results found citizens justified
not declaring work for similar reasons across the EU.
The state of a country’s institutions, worker protections
and perceived levels of corruption did have an impact.
“The most dominant motive making undeclared work
acceptable in the eyes of citizens is the misallocation of
resources,” said Horodnic.
While Romanians saw a lack of redistributive justice in
the country’s tax system, Britons complained of a lack of
procedural fairness.

S H A D OW S
⇢ Coordinated by the University of Sheffield in the
United Kingdom
⇢ Funded under H2020-MSCA-IF
⇢ cordis.europa.eu/project/id/746358
⇢ Project website: facebook.com/Shadows

ENABLING KNOWLEDGE-BASED APPROACHES
TO MIGRATION POLICY
Issues surrounding migration have caused major electoral shocks and redefined
the political space of several EU Member States. Migration was also one of the
major cited reasons as to why British voters chose to depart the EU in their 2016
Brexit referendum. And as we step into the new decade of the 2020s, migration as
a major political, social and economic challenge will not disappear anytime soon.
The European Commission recognises that migration and migrant integration
are an important concern for European citizens and is committed to a sensible,
knowledge-based approach that also firmly addresses the importance of migrant
integration into host societies.
This CORDIS Results Pack focuses on 14 innovative EU-funded projects that help
us to better understand the complex challenges and opportunities surrounding
migration and migrant integration into European societies.
To find out more, browse, download or order a physical
copy of the Results Pack here:
cordis.europa.eu/article/id/415479
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TRANSPORT AND MOBILITY

Innovations for Europe’s railways
offer a glimpse of the future
for passengers and freight

14

The complexity of the European rail network presents
a range of challenges related to infrastructure, signalling and telecommunications, passenger experience
and logistics.

new dependable, sustainable, intelligent and comfortable RAIL vehicles) developed several technological concepts for the next generation of running gear (wheelsets,
suspensions and bogies).

Key to revamping the network is a new generation of
more reliable, comfortable, environmentally friendly
trains, with reduced life-cycle costs. New rolling stock
will also reduce track damage, making maintenance and
repair costs substantially cheaper.

As part of the Shift2Rail (S2R) Innovation Programme,
RUN2Rail worked in close collaboration with a complementary project, PIVOT.

Through a series of case studies, the EU-supported project RUN2Rail (Innovative RUNning gear soluTiOns for

RUN2Rail was divided into four investigative areas:
advanced running gear condition monitoring, new
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NEW CONCEPTS FOR FUTURE TRAINS

© Song_about_summer, Shutterstock

Europe is well connected by the train network. But it needs to be more attractive to
passengers if it is to help curb transport emissions. RUN2Rail came up with a series
of ambitious concepts to improve rail’s offer.

“
”

RUN2Rail was an opportunity
to radically rethink concepts that have
been well-established for a century or
more!

materials and production techniques, mechatronic suspensions for railway vehicles, and prediction/reduction
of interior noise.

RUN2Rail created a regulation and standardisation
(R&S) workstream, with its own advisory group involving
key industry bodies such as ERA and CEN. The project
also provided input to the Shift2Rail Standardisation
Rolling Development Plan by identifying relevant areas
where impacts were likely.

ALL ABOARD!

The team (15 partners from eight countries) used mathematical models and simulation tools to forecast the
evolution of various train systems.

In line with the priorities of the S2R initiative, RUN2Rail’s
overarching goal was to make trains a more attractive option for passengers. The emphasis was not on
increased speed, but rather on improved punctuality,
reliability and comfort. Energy efficiency is also a draw.

One case study looked at the use of metal additive
technology (3D metal printing) to manufacture components which can withstand service loads and hardwearing working conditions.

Another goal was increased profitability and competitive advantage for rail operators. This would benefit
taxpayers, considering that European railways are often
government-subsidised.

Using knowledge of the metallurgical properties of
metallic powders, in combination with expertise in the
use of high-power lasers, allowed the team to produce
an innovative axlebox. This has the required mechanical
properties, but is 30 % lighter and smaller.

“RUN2Rail was an opportunity to radically rethink concepts that have been well-established for a century
or more! To progress, we will have to further quantify
implications and set certification protocols. In the nottoo-distant future I hope we will see some of our ideas
being, literally, rolled out,” says Bruni.

Another case study investigated the rumbling noise
coming from the wheels – notoriously difficult to quell.
The team created a tool to predict interior noise for a
given configuration of the vehicle’s suspension and suggested different ways to cut noise. One suggestion is to
use more flexible end mountings for some suspension
components. Tests were performed on an entire Metro
de Madrid train set.
“But we couldn’t introduce innovations without complying with extremely high railway safety standards. It was
almost more challenging to devise a certification strategy for a vehicle with mechatronic suspension, than to
design the new suspension itself!” recalls Stefano Bruni,
the project’s technical leader.

Towards this aim, the research continues with two new
projects, NEXTGEAR and PIVOT2.

RUN2RAIL
⇢
⇢
⇢
⇢

Coordinated by UNIFE in Belgium
Funded under H2020-TRANSPORT
cordis.europa.eu/project/id/777564
Project website: run2rail.eu
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TRANSPORT AND MOBILITY

New engineering methods
and tools to minimise cockpit
and cabin noise
For business jets and large passenger aircraft, cabin and cockpit noise are key to
passenger comfort and to crew safety and health. An EU initiative has introduced
solutions to better measure and predict interior noise in these areas.
Cockpit and cabin noise are of primary importance in the
design of new aircraft. A major noise source under cruising conditions is aerodynamic noise, and more specifically
the turbulent boundary layer (TBL). It generates a turbulent wall pressure fluctuation along the fuselage that
causes vibrations and generates interior noise. “With the
integration of new external devices to improve on-board
communication and the trend in larger cabin size design,
TBL noise will have a bigger impact on interior noise in the
next generation of civil aircraft,” says Romain Leneveu,
coordinator of the EU-funded CANOBLE (CAbin NOise
from Boundary Layer Excitation) project.

measurements thanks to the pressure sensors. They
demonstrated that the new generation of numerical
microelectromechanical sensors will “open a new field of
instrumentation with the possibility of measuring quantities that are currently not achievable by the industry,”
explains Leneveu. “A new source of revenue is now possible thanks to the innovative super sensor array that deals
with wall pressure measurements.” The partners also validated a numerical workflow to predict interior noise.

Airframe noise sources will be greatly modified with the
development of new aircraft architecture. “This will further
contribute to internal noise,” Leneveu adds. “It’s therefore
mandatory to develop technologies and processes to deal
with these modifications in the design phase.”

The project team created a database, including for all
physics aerodynamics, unsteady wall pressure, vibration
and acoustics. “A novel experimental and numerical database was set up for the benefit of the European noise
community and the European aeronautics industry,” notes
Leneveu. No such database is currently available. In addition, team members developed a new academic test bed
suited for aeronautics research.

PROPOSING NEW STRATEGIES IN
DESIGNING TOMORROW’S
AIRCRAFT ARCHITECTURE
To address interior noise due to the TBL, the CANOBLE
team manufactured, instrumented and tested a full-scale
mock-up of a cockpit and cabin section in a large aeroacoustics wind tunnel. The team developed, deployed
and validated key test and simulation technologies in this
wind tunnel. The main technologies include a pressure
surface sensor to measure TBL excitations and multiphysics workflow for interior noise.
To bypass the TBL measurement limitation, project
partners developed innovative, ultra-thin pressure surface array instrumentation. The array enables accurate

16
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PROVIDING A UNIQUE
EXPERIMENTAL DATABASE

Providing access to design methods for a low-noise and
low-mass cockpit and cabin signifies a major step forward. “Reducing mass is eco-friendly, and less noise
results in more comfort,” he continues.

“

”

Providing access to design methods
for a low-noise and low-mass cockpit and
cabin signifies a major step forward.

CANOBLE is in the exploitation phase now. It also has its
sights set on addressing flight measurement and designing a
new low-noise cockpit and cabin through future EU funding.
“We proposed a unique set of skills to tackle the noise
generated by the TBL inside the cockpit and cabin, and
introduced to the market services and hardware for
designing quieter and safer mobility and industrial equipment,” concludes Leneveu. “Producing quieter aircraft is
definitely a competitive advantage in the market.”

CANOBLE
Coordinated by VibraTec in France
Funded under H2020-TRANSPORT
cordis.europa.eu/project/id/717084
Project website: bit.ly/2RF5rWF
bit.ly/32PqU3x
© CANOBLE

⇢
⇢
⇢
⇢

TRANSPORT AND MOBILITY

Pioneering system to
greatly reduce risk of fire
in electric buses
Most electric and hybrid electric buses use lithium-ion (Li-ion) batteries that pose
a fire hazard. An EU initiative has built a fire protection system that addresses the
risks associated with Li-ion batteries.
Fire suppression systems for buses have been on the
market for decades and are widely used and regulated.
However, these systems are tested to be effective on
vehicles with combustion engines, and all test standards
are designed with this in mind. The growth of the electric bus industry has accelerated the demand for new fire
suppression technologies. “With the rapid introduction of
electric and hybrid electric vehicles in public transport,
there are new challenges because they present totally
different risk scenarios,” says Anders Gulliksson, coordinator of the EU-funded LiionFire (Automated e-buses

Lithium Ion Battery Early Warning and Fire Suppression
System) project. “When the commonly used Li-ion batteries fail, they present quite a dramatic fire scenario with a
rapid increase in heat and potentially toxic gases.”

COMPREHENSIVE SOLUTION
FOR FIRE MITIGATION
Project partners explored different techniques to detect
potential battery failure as early as possible and take
immediate action to stop or delay a potentially hazardous

R esearch eu #92 M ay 2 0 2 0
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situation. They studied fire risks related to battery spaces,
including specific risks when charging and procedures
for handling electric vehicles and batteries after a crash.
They also investigated to what extent fixed and integrated fire suppression systems that are widely used to
protect engine compartments on heavy vehicles can be
applied to vehicles powered by Li-ion batteries and how
they should be designed.
Through extensive testing, the LiionFire team better
understood how a breakdown occurs within the battery
and how it can be detected. “If a system is activated at
this early stage, the battery can be ‘brought back’ to a
safe state without the fire developing further,” explains
Gulliksson. “The tests have also shown that even with
a late deployment of the extinguisher system, there’s a
possibility of delaying the battery reaching a critical state,
meaning that the chance of safe evacuation is very high.”
With proper detection and system activation, the hazardous scenario can be reversed and stopped entirely.

INTEGRATED SOLUTION FOR EARLY
FIRE DETECTION, SYSTEM COOLING
AND FIRE SUPPRESSION
The project team successfully validated and demonstrated a highly innovative fire protection system for
electric and hybrid electric vehicles. It provides an early
fire warning system, and spot cooling to prevent thermal
runaway while localising and suppressing fires.

18
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“

The tests have also shown that
even with a late deployment of the
extinguisher system, there’s a possibility
of delaying the battery reaching a critical
state, meaning that the chance of safe
evacuation is very high.

”

The system was officially unveiled at Busworld 2019 in
Brussels, the oldest and biggest bus and coach exhibition
in the world. It received the Innovation Label, an award
given to innovative products and services by the exhibition’s expert panel. The system has generated tremendous
interest from both end users and vehicle manufacturers.
“LiionFire delivers to the market a product that didn’t exist
until now: a system that can offer real protection against
battery fires,” concludes Gulliksson. “It will significantly
boost the safety of passengers who use public transport,
or at the very least slow fire to allow safe evacuation.”

LIIONFIRE
⇢ Coordinated by Dafo Brand in Sweden
⇢ Funded under H2020-TRANSPORT, H2020-LEIT-ICT
and H2020-SME
⇢ cordis.europa.eu/project/id/806842
⇢ Project website: bit.ly/2RsNRFp

C L I M AT E C H A N G E A N D E N V I R O N M E N T

Past volcanic eruptions help
reveal climate future

© Catmando, Shutterstock

European researchers have investigated volcanic deposits from the Southern Ocean seafloor
and Antarctic ice to create more accurate models of how the oceans and atmosphere will
respond to future climate change.
Determining the precise timing, rate and phasing of climatic
variability helps scientists to develop accurate models for
simulating the future behaviour of the oceans and atmosphere, which are being influenced by human activities. It
could also be possible to ascertain relationships between
evidence for the release of CO2 from the deep waters of
the Southern Ocean and ice-core evidence for past atmospheric CO2 variations. This could be useful in determining
the future response of the Earth system to rising CO2 levels.

Researchers extracted and identified in the laboratory volcanic ash from eruptions during this period, specifically
shards of glass formed during a volcanic eruption and
preserved in sediments. “These glass shards are present
at such low concentrations that the layers of ash cannot
be seen when cores are visually inspected, so-called cryptotephras,” says Research Fellow Peter Abbott.

The EU-funded SHARP (Southern Ocean and Antarctic Climatic Phasing: Tephrochronological Correlation of Southern Ocean Marine Records and Antarctic Ice-cores) project
investigated the temporal relationships between large-scale
atmospheric and oceanic climatic changes that occurred
10-40 thousand years before present (kyr BP), which are
recorded in marine cores from the Southern Ocean and ice
cores from Antarctica. This work was undertaken with the
support of the Marie Skłodowska-Curie programme.

The glass shards were therefore analysed geochemically to
determine which volcano they erupted from. “These analyses can also be used as a fingerprint to correlate horizons
between deposits and this framework then used as a guide
for locating the same volcanic events in Antarctic ice-core
records,” Abbott explains.

V O L C A N I C E RU P T I O N S L O C AT E D
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“

The long-term records of
variability in the deposition of volcanic
material (tephra) in the Southern Ocean
have also been determined at a higher
resolution than previous studies.

Results indicated it is most likely that other processes,
which delayed the deposition of the glass shards following
the volcanic eruptions, created the deposits. According to
Abbott: “Secondary processes that could have deposited
the glass shards at the sites include iceberg or sea-ice rafting and bottom current reworking through the migration of
currents or variations in their velocity.”
The overall finding that secondary processes controlled the
delivery of volcanic glass shards to the Southern Ocean
10-40 kyr BP could help determine past changes in palaeoceanographic conditions in the Southern Ocean. “The
sequence of events suggests that periods of deposition
and non-deposition occurred at the same time at both sites,
indicative of regional- rather than local-scale processes,”
comments Abbott.

PROCESSES BEHIND DEPOSITION
Work is ongoing to determine the processes that transported and then deposited the glass shards at the sites
and the drivers of the temporal variations. “Constraining these processes may provide knowledge of how the
ocean operated during this period and information on palaeoceanographic changes that cannot be determined by
other constraints,” Abbott observes.
In addition, the long-term records of variability in the
deposition of volcanic material (tephra) in the Southern
Ocean have also been determined at a higher resolution

”

than previous studies. This has provided a clearer picture of the secondary processes that created the tephra
deposits and allowed scientists to assess if all events
resulted from the same processes.
Although SHARP could not directly contribute to understanding the timing of past climate changes, it did help
scientists determine what other techniques should be
employed to explore the temporal relationship between
the oceanic and atmospheric climatic changes observed
in the region. Abbott concludes: “SHARP also demonstrates the complexities of tephrochronological studies
in marine settings by highlighting the range of processes
affecting these records that should be considered when
any marine sequences are being studied.”

SHARP
⇢ Coordinated by Cardiff University in the United Kingdom
⇢ Funded under H2020-MSCA-IF
⇢ cordis.europa.eu/project/id/656381

C L I M AT E C H A N G E A N D E N V I R O N M E N T

Greenland’s melting ice sheet
is disrupting fjord and
coastal ecosystems
Greenland’s coastal ecosystems and fisheries may be under threat as global warming melts the
ice sheet at worrying rates, warns a new EU study.
Greenland’s ice sheet is melting faster than predicted due
to global warming, according to the article ‘Mass balance
of the Greenland Ice Sheet from 1992 to 2018’ published
in Nature. A new Danish study also predicts the freshwater

20

R e se a rc h e u #9 2 M ay 2020

flowing into the Arctic Sea is changing its ecosystem. This
is likely to hit the fisheries industry on which Greenlanders
rely for sustenance and exports.

© JohnnaHolding

Sediment from the ice sheet is also clouding the surface
water where the phytoplankton live, limiting the light they
need for photosynthesis. “The phytoplankton are forced to
live closer and closer to the surface and further and further from nutrients stored at depth,” adds Holding. “There
is a double whammy of light and nutrient limitation in
some of these turbid fjords.”

Water from the ice sheet is adding more freshwater onto
the top of the ocean where, being less dense than salt
water, it stays. This creates a barrier for phytoplankton,
preventing them from reaching the nutrients they need at
the surface, says Research Fellow Johnna Holding.
Coordinated by Aarhus University in Denmark,
Holding was supported by the Marie Skłodowska-Curie
programme under the GrIS-Melt (Impacts of Greenland
Ice Sheet melt on primary productivity and carbon cycling
in Greenland coastal ecosystems) project.
Glaciers play a vital role in mixing the ocean’s water. A
lot of their fresh water melts into the sea at a deeper
level. The less dense water then rises to the surface, stirring up the water and the nutrients it contains. But that
is changing fast, notices Holding: “The problem is that
these marine-terminating glaciers, those jutting into the
sea, are retreating. Once they do, the water will run off
just like any other river, and these mixing mechanisms will
disappear.”
Holding observed fjords in parts of the Arctic where the
glaciers had already retreated back from the sea. The lack
of flow leads to less mixing, consequently making it harder
for phytoplankton to get their nutrients. As the bedrock of
the marine food chain, phytoplankton is essential for fish
to thrive. “My research suggests a tendency towards less
productive fjords in the future,” explains Holding.

Preliminary results also suggest the sediments in the runoff water provide an extra surface area to which bacteria attach, making it easier to proliferate and break down
the carbon from the phytoplankton. That may disrupt the
current ‘carbon cycling’ balance in which carbon transforms
from inorganic CO2 to the organic microscopic phytoplankton cells through photosynthesis.
Until now, more carbon has been produced than consumed, with a proportion buried in the depths of the
ocean, meaning the fjords act as a ‘sink’ of CO2. Holding
fears the Greenland fjords may soon no longer absorb
CO2 and could even produce it as the world struggles to
cut CO2 emissions.
EU funding was essential for the project, which involved
travel to remote areas of Greenland. Holding’s friends also
pitched in at a pizza party, helping to wrap 1 000 glass
vials in aluminium paper for her sampling trip. These had
to be burnt in an oven to ensure they were ‘carbon clean’
for water samples.
Holding adds: “As a thank you, I treated them to free beer
and brought them each back their very own Greenland ice
sheet water sample!”

G R I S - M E LT
⇢
⇢
⇢
⇢

Coordinated by Aarhus University in Denmark
Funded under H2020-MSCA-IF
cordis.europa.eu/project/id/752325
Project website: bit.ly/2J1AqI5
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LIFE AFTER...

Catching up with Trapview:
An innovative Slovenian SME
sees fantastic success with its
exciting AI-infused pest solution
In the April 2019 edition of Research*eu magazine, we published an article on the Trapview project as the lead article
in our Food and Natural Resources section. Over a year on, we reconnect with the project’s coordinator Matej Stefancic
from Slovenian SME EFOS to find out how they’re progressing on their innovative smart pest monitoring solution.

Key markets and
technological progress
When we last interviewed
Stefancic, he told us that
Trapview’s key markets were

“

France, Italy and Spain in
Europe, the United States,
Brazil and Australia. “These
remain our key focus markets,”
says Stefancic. “Of course,
there are quite a few other
markets as well but being
focused is essential for us at
this stage. Such focus has also
brought us good results – in
the last year alone, Trapview
sales nearly doubled!”
Stefancic also reports that
the EFOS’ technological progress has been nothing short
of remarkable. “With the help
of machine learning, we are
now able to accurately predict
future development stages of
key pests – something that
industry has been demanding
for quite some time and is key

Project Coordinator Matej Štefančič
© Efos

”

With the help of machine learning, we are now
able to accurately predict future development stages of
key pests.
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information for successfully
integrated pest management,” he adds.
Having a tool that simply and
accurately predicts the development stages of key pests
is really a game changer
and technology-wise that’s
the part that Stefancic and
his team are most proud of:
“Of course, the most rewarding moments are, when we
speak with clients who are
using those features and they
tell us that they have verified predictions with in-field
observations and confirmed
we are spot on – that’s where
Trapview brings the most
added value!”
An indispensable insect
pest solution
Trapview and EFOS both seem
to have bright futures ahead.
“We had a good solution before
we received the EU funding,
but the project gave us the
needed push to rise way above
the average,” Stefancic says. “It
also charted the way forward
for after the project’s end. In
January 2019, we raised a

© Efos

The core of the Trapview
(Automated pest-monitoring
system for sustainable growing with optimal insecticide
use) project was the combination of artificial intelligence
with monitoring information
from smart field-based trap
solutions in order to predict
pest dynamics and thus alert
farmers as to when their fields
would need crop protection.
This offers farmers a high-tech
and super-efficient solution
through the use of high-quality
real-time data.

round (of investment) from the
Dutch impact fund Pymwymic
and that has allowed us to
change our business model,
be present with customers
locally, remove the complexity of using the solution and
above all, make Trapview an
essential pest traceability and
forecasting tool for thousands
of professionals.”
TRAPVIEW
⇢ Coordinated by EFOS
in Slovenia
⇢ Funded under H2020FOOD and H2020-SME
⇢ cordis.europa.eu/project/
id/733979
⇢ Project website: trapview.com
bit.ly/2K3IPLq
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BIODIVERSITY – A NEW
DEAL FOR NATURE

Editorial
“Biodiversity starts in the distant past
and it points towards the future” –
Frans Lanting, National Geographic photographer
Biodiversity makes life possible. It nurtures us, provides
umpteen health benefits and even offers many opportunities for jobs and economic growth (tourism, green technologies, conservation efforts etc.). Whether it be a pristine
sandy coast with crystal clear water, a windswept and wild
Brontean moor, a tropical rainforest bursting with life or
even your local park at the end of your street, humans exist
in a complex and increasingly fragile symbiotic relationship
with the nature and biodiversity all around us.
Before COVID-19 rocked the world, biodiversity protection, conservation and of course, climate change, were
constantly at the top of the global agenda. Once the current crisis has ended, it’s a good bet that these issues will
grow again in prominence. Perhaps there will even be new
angles of debate and analysis on these topics that weren’t
so highly considered before – for without a doubt, when
the dust has settled on the current crisis, many scientists,
policy-makers and citizens may be all too happy to discuss
how far our current relationship with our natural surroundings contributed to the rise and mushrooming of the pandemic. After all, one of the strongest theories put forward
on the origins of the novel coronavirus (but important to
note, still to be fully verified by researchers at the time
of writing) is that it jumped from bats to humans via an
intermediary animal host, possibly the highly endangered
pangolin, in late November 2019 in a popular and crowded
wet market in Wuhan that was teeming with many, many
different forms of animal life, both dead and alive.
Moreover, even without the added dimension brought so suddenly to the table by SARS-CoV-2, how humanity reframes its
relationship with the natural world over the coming years,

particularly with regards to habitat and biodiversity preservation, was always going to be a crucial transition that would
define the history of the 21st century. Healthy ecosystems
offer a vital ingredient in the fight against climate change
but are currently threatened by urban sprawl, pollution,
intensive agriculture and deforestation, amongst others.
The EU is committed to healthy ecosystems and biodiversity preservation, both within Europe and worldwide. The
new Biodiversity Strategy for 2030, building upon vital legislation and schemes such as the Birds and Habitats Directives, LIFE programme and the Natura 2000 network of
protected areas, is now 'looking at everything from Natura
2000, land degradation, protected species and habitats,
and sustainable seas and oceans', and will be followed up
by measures to address the main drivers of biodiversity
loss. To support these goals, the EU also funds biodiversity
research through the Horizon 2020 programme and as our
seven featured projects highlight, many different angles
are being covered. These include one project framing
conservation through the lens of security policy, another
advocating innovative ideas to reconcile urbanisation with
nature, and a third encouraging far-reaching transnational
cooperation in the field of biodiversity protection.
Suffice to say, all of the researchers we interviewed for
this special feature are absolutely dedicated to advancing knowledge, developing strategies and pushing best
practices that will truly help deliver a ‘New Deal’ between
humanity and the natural world.
We look forward to receiving your feedback. You can send
questions or suggestions to editorial@cordis.europa.eu
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NATURVATION:
Reconciling
urbanisation
with nature
What if the parts of cities where nature thrives
could become the norm? Worried about the
consequences of unsustainable urbanisation
across Europe, the NATURVATION project
has been clearing the path towards the more
effective implementation of nature-based
solutions in urban environments.
As COVID-19 hit our societies in full force, we began to
look at the city we live in from behind closed doors or
through the spectrum of brief walks around the nearest
park. Air pollution has dramatically decreased across
Europe. Nature got to catch its breath for a while. We
received an opportunity to witness its wake under a different light and, last but not least, we received a reminder
of the challenges ahead for densely populated cities.
The loss of biodiversity is one such challenge, along with
others such as climate change, water quality and healthcare.
Nature-based solutions (NBSs) are one way to face it, but in
truth, their potential has been largely overlooked so far.
“Our Urban Nature Atlas records 1 000 examples of NBSs
in just 100 cities – but often these initiatives are small
scale. They are not seen as effective ‘mainstream’ solutions to urban sustainability challenges and are being
undertaken largely in an experimental mode, as diverse
public, private and community actors try them out to
tackle local issues,” explains Harriet Bulkeley, Professor of
Geography at Durham University.
Whilst there is little doubt that a greener, biodiversity-friendly urban environment could only benefit us all,
there is surprisingly little evidence of NBSs’ effectiveness.
And even for the diverse actors who see tangible advantages, the question of who should pay the bill has proven
to be quite complex. The NATURVATION (Nature Based
Urban Innovation) project, coordinated by Bulkeley, has
been working on a solution to support decision-making
and optimise its benefits.
“We now have a prototype of our Nature-Based Solutions Navigator which we hope to release later in 2020.
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“

It will support decision-makers in identifying which kinds
of NBS contribute towards which sustainable development goals,” she says. Unlike existing evaluation tools
focusing on one solution or one sustainability challenge,
NATURVATION brings the best available evidence together
to create a multi-criteria evaluation framework. The latter
can be used in different processes of consultation and
deliberation with communities and stakeholders, to help
them in their choices.
To tackle investment-related issues, the project has also
been developing new business models and financing
mechanisms through which NBSs can be supported. As
Bulkeley explains: “We focus on how different business
models or financing options can be ‘stacked’ to generate a sufficiently robust case. It’s about bringing together
business models that can reduce risks, improve health and
generate climate benefits while allowing for non-financial
returns on investment such as improved biodiversity.”

BIODIVERSITY SHOULD BE MORE
THAN A SIDE EFFECT
One of the project’s most important findings with regards
to biodiversity lies in its lack of consideration in existing
projects. Although a significant number of NBS initiatives
specifically address it, the project team demonstrates
the emergence of what they call ‘opportunity gaps’, with
NBSs not being designed to realise their full potential.
Although the project has successfully identified best
practices that can inspire future decision-making, one of
the main lessons learned from its research relates to the
number of such missed opportunities.

It’s about bringing together business
models that can reduce risks, improve health and
generate climate benefits while allowing for nonfinancial returns on investment such as improved
biodiversity.

”

By the time it ends in October 2020, NATURVATION will
have provided new pathways to successful NBS implementation as well as unique assessment tools. The project team is already working with CitiesWithNature – an
initiative created by ICLEI – to develop a platform where
cities can report their action towards global goals for biodiversity. They are also collaborating with organisations
at national and international level to develop the policy
and financial conditions within which NBSs can flourish.
This will certainly prove to be a comforting perspective
for citizens wary of the sustainable future of their city. All
EU-funded projects on nature-based solutions, including
Naturvation, are developing common products together.
These, as all project results, will be accessible on the EU
repository for nature-based solutions, oppla.eu.

N AT U RVAT I O N
⇢ Coordinated by the University of Durham
in the United Kingdom
⇢ Funded under H2020-ENVIRONMENT
⇢ cordis.europa.eu/project/id/730243
⇢ Project website: naturvation.eu
bit.ly/3ek4Vaq
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Pushing the boundaries of transnational
biodiversity research
An EU network of national and local ministries, agencies and foundations is promoting a common,
forward-looking vision for overcoming fragmentation in biodiversity research.

Addressing this challenge requires coordinated, interdisciplinary research at the national, regional and international
levels. BiodivERsA, an EU network of national and local
ministries, agencies and foundations, is providing exactly
this type of coordination.
“By strengthening the cooperation between programmers
and funders of biodiversity research, this network aims
to achieve synergy and resource efficiency across regions
and countries,” says Xavier Le Roux, who serves as both
the chair and coordinator of the BiodivERsA network.
Building on the success of the first two phases of the
network, the EU-funded BiodivERsA3 (Consolidating the
European Research Area on biodiversity and ecosystem
services) project brings together 36 organisations from
23 countries to implement joint activities on biodiversity,
ecosystem services and nature-based solutions.

One of the project’s many achievements is the efficient
mobilisation of local, national and EU resources to provide
over EUR 45 million in cash funding, allocated through
2015’s call on Blue and Green Infrastructures and 2018’s
call on Biodiversity and Health. It also leveraged nearly
EUR 50 million in additional funding through the COFUND
BiodivScen and BiodivClim initiatives, which have collectively fielded over 350 proposals for research on ‘biodiversity scenarios’ and ‘biodiversity and climate change’.

MAPPING BIODIVERSITY RESEARCH

BEYOND FUNDING RESEARCH

BiodivERsA3 has mapped existing biodiversity research
projects and funding across Europe by compiling and
analysing the information in a public database, referencing over 11 500 projects. The network has also mapped
biodiversity research collaborations and research infrastructures. These databases and maps inform the development of a strategic research agenda presenting the
network’s shared vision of biodiversity research needs
and priority actions across countries and regions.

But simply funding biodiversity research is not enough. There is
also the need to ensure that the newly generated knowledge
that comes out of this research is actually used. Doing this
requires scientific capacity building and stakeholder participation – both of which were focuses of the BiodivERsA3 project.

According to Le Roux, this strategic agenda helps promote a common and forward-looking vision for overcoming research fragmentation within the field: “BiodivERsA3
strongly contributes to re-shaping the way biodiversity
research is envisaged and supported across Europe by
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addressing the need to explore and support new solutions
and opportunities for biodiversity and the humans who
are part of it.”
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As to the former, the network published the BiodivERsA
guide on policy relevance and effective science-policy
interfacing in research proposals, the BiodivERsA toolkit
for citizen science, and the BiodivERsA/Belmont Forum
Guidance document on data management, open data
and the production of data management plans.
In terms of stakeholder engagement, this is one of
the evaluation criteria for the research supported by

S P E C I A L F E AT U R E
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Biodiversity plays an essential role in the functioning and
resilience of ecosystems. As such, biodiversity loss could
destabilise ecosystems – including human society. Unfortunately, all evidence points to a significant loss in biodiversity, making it not only an environmental challenge,
but also a major developmental, economic, security,
social and moral issue as well.

BiodivERsA. The network also regularly engages public
and private stakeholders through various science-society,
science-business and science-policy interfacing activities. “This ensures that the newly generated knowledge
becomes quickly available and useful for the formulation
of policy recommendations and actions,” explains Le Roux.

“By leveraging the excellent transnational, multidisciplinary and interdisciplinary research happening across
Europe and further promoting its impact, this tool will help
sustain biodiversity, ecosystem services – and human
society,” adds Le Roux.

Policy-makers and research managers also increasingly
believe that biodiversity issues should have a prominent place in Horizon Europe, the EU’s ambitious EUR
100 billion research and innovation programme. That is
why BiodivERsA members are working with the European
Commission and key European initiatives to co-design a
European Partnership on biodiversity.

BIODIVERSA3
⇢ Coordinated by the French Foundation for Biodiversity
Research in France
⇢ Funded under H2020-ENVIRONMENT
⇢ cordis.europa.eu/project/id/642420
⇢ Project website: biodiversa.org

The potential destabilising effect
of biodiversity loss
With the global social-ecological system trending towards collapse, a group of EU researchers
has developed a body of new theory for biodiversity conservation, landscape management
and sustainable development.
The loss of biodiversity is one of the greatest environmental challenges of our time. But just as we are beginning to grasp the essential role that biodiversity plays in
sustaining ecosystems and societies alike, we are also
seeing the start of the next mass extinction.
To better understand the potential destabilising effect
this loss in biodiversity may have, the ERC-funded
BIOSTASES (BIOdiversity, STAbility and sustainability in
Spatial Ecological and social-ecological Systems) project
is developing a body of new theory. The project aims to
provide new perspectives on the functioning, stability and

sustainability of ecological and coupled social-ecological
systems in the face of emerging environmental changes.
“Our goal is to help bridge the gaps between theoretical and empirical ecology and between ecology and the
social sciences,” says Michel Loreau, director of the CNRS
Theoretical and Experimental Ecology Station. “In doing
so, the project will lead to new approaches in biodiversity
conservation, landscape management and sustainable
development.”

TRENDING TOWARDS COLLAPSE

© Chinnapong, Shutterstock

Backed by a multidisciplinary team of young postdoc scientists, the project accomplished a number of key outcomes. For example, using a mathematical framework
focused on temporal variability as an empirically relevant
measure of stability, researchers contributed to resolving the long-standing controversy over the relationship
between the diversity and stability of ecological systems.
“We showed that stability is inherently multidimensional
and that more flexible and empirically tractable measures of stability, such as invariability, provide a better representation of a system’s stability,” explains Loreau. “This
result is likely to have a long-lasting impact in ecology
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Although reversing course is possible,
doing so requires strong measures capable
of reducing the human impact on natural
systems and unequal access to resources amongst
regions.

and other disciplines as it proposes a new conceptual and
mathematical way of approaching stability.”
The team also used dynamical metacommunity models
to explore a wide range of questions related to ecosystem stability and diversity-stability relationships across
scales. Based on a study of the stability of complex metaecosystems, researchers gained new perspectives on the
stability of food webs and on the synergies and tradeoffs between multiple ecosystem services across space.
Last but not least, the project developed a new theory for
studying the long-term dynamics and sustainability of coupled social-ecological systems. “In particular, we showed
that the global social-ecological system is currently trending towards collapse – in terms of both natural systems
and, ultimately, human society,” says Loreau. “Although
reversing course is possible, doing so requires strong measures capable of reducing the human impact on natural systems and unequal access to resources amongst regions.”

THE ADVANTAGES OF A
MULTIDISCIPLINARY TEAM

coming from mathematics, theoretical physics, biomathematics and economics has been a tremendous asset to
developing innovative approaches that break disciplinary
barriers,” he emphasises.
It is in this team of young scientists that the project’s
true legacy can be found. “In addition to the amazing
theoretical approaches and frameworks we created, we
assembled a set of creative young researchers who will
go on to develop and propagate these approaches and
frameworks – ensuring that the project has a long-lasting
impact on ecology,” adds Loreau.

B I O S TA S E S

According to Loreau, whenever one builds new theory one
can expect to face unexpected challenges. However, in
the BIOSTASES project, this wasn’t a problem. “The hiring of a multidisciplinary team of postdoctoral students

⇢ Hosted by the French National Centre for Scientific
Research in France
⇢ Funded under H2020-ERC
⇢ cordis.europa.eu/project/id/666971
⇢ Project website: cbtm-moulis.com/m-214-biostases.html

A Q&A-style mechanism for more informed
decision-making on complex biodiversity issues
Biodiversity and the environment are complex and multifaceted issues which, in the face of growing
urgency, require knowledge and science-backed decision-making. EKLIPSE answers this need with a
support mechanism helping EU policy-makers and civil society to make the right calls.
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By focusing on biodiversity and the environment, the
EU-funded project EKLIPSE (Establishing a European
Knowledge and Learning Mechanism to Improve the
Policy-Science-Society Interface on Biodiversity and Ecosystem Services) closes a long-standing gap between
scientific knowledge and policy-making. It answers
policy-relevant questions at the European scale and, by
doing so, supports evidence-informed policy.

pollinator conservation measures. A few years ago, getting an answer to your questions would have required
the involvement of a consultancy and/or the funding of
a research project. Around 5 years later, you would finally
have the answer to your question… in the form of dozens
of scientific papers.

Say you’re an urban planner investigating nature-based
solutions for urban areas, or a decision-maker wanting
to know more about the impact of pesticides on nearby

The trouble is, 5 years is an eternity in politics. By the
time the scientific knowledge on specific biodiversity or
ecosystem services-related issues is made available, an
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entire government can change – and so can its priorities.
Likewise, too much information can complicate the decision-making process. So how could this expert-consulting
process be accelerated, simplified and improved?

© MarinaGreen, Shutterstock

“Whilst a wealth of scientific evidence and other information exists on the status and trends of biodiversity
and ecosystem services, converting this into ‘usable
knowledge’ remains a challenge,” says Marie Vandewalle,
co-coordinator of the EKLIPSE project on behalf of the
Helmholtz Centre for Environmental Research (UFZ). “Evidence is often framed too narrowly, fails to address different perspectives and uncertainties, and does not allow
for impact evaluation on the ground. Overall, dealing with
biodiversity and the environment involves high levels of
uncertainty, complexity, diverse values and many different sectors with multiple and often conflicting objectives.”
To overcome these problems, EKLIPSE’s robust process
consists in setting up expert working groups to provide
credible, legitimate, relevant and well-synthesised evidence in 8 to 18 months. Over a span of 4 years, the
consortium has launched five calls for requests allowing
policy-makers and other societal actors to point at topics
of interest and evidence needs. They received a total of
44 requests from the likes of the European Commission,
IUCN, French Ministry of the Environment and Buglife –
13 of which have been selected for their policy relevance
and processed.
“EKLIPSE responds to the evidence needs of requesters
by synthesising the best available knowledge in a way

that facilitates actionable policy recommendations. For
each request, we identify and tailor a set of best available methods to review, collate and communicate existing
knowledge depending on the caller’s needs,” Vandewalle
explains. Transparency is at the core of the process, with
concrete ethical measures from conflict of self-interest
declarations to peer review of the final reports.

FORGING A FRAMEWORK FOR
FUTURE RESEARCH
One example of an EKLIPSE contribution is the development of a framework for future research on nature-based
solutions for the European Commission’s DG Research
and Innovation. The latter is already used by research projects and makes it much easier to generate comparable
results and draw conclusions across different projects.
“We also received a request from the Scottish Environment Protection Agency, which was interested in how
regulators can incentivise the sustainability and improve
the impacts on biodiversity of small and medium-sized
enterprises (SMEs) in the food sector. EKLIPSE ensured the
request was addressed in such a way that it provides useful reference to regulators across the European Union,”
Heidi Wittmer, co-coordinator of EKLIPSE, explains.
Now that the EKLIPSE mechanism has been proven
to work in practice, the consortium has begun a transitional phase ahead of the project’s completion in 2020.
The mechanism will then be permanently transferred
under the management of the ALTER-Net Network. Several funding streams – European Commission, private
requesters, crowdfunding and foundations/donations –
have been identified to fund future requests.
“We hope EKLIPSE will prove to be the future of better
decision-making on biodiversity-related issues, and that
it will be used as a successful model for other sciencepolicy interfaces,” Vandewalle concludes.

EKLIPSE
⇢ Coordinated by UK Research and Innovation in the
United Kingdom
⇢ Funded under H2020-ENVIRONMENT
⇢ cordis.europa.eu/project/id/690474
⇢ Project website: eklipse-mechanism.eu
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Protected areas: Havens of peace
or human pressure in disguise?
The number of protected areas across the world has grown more than 25-fold since 1962, from 9 214
to 238 563 in 2018. But how effective are these areas at shielding biodiversity from human pressure is
another question – one that has yet to be answered. The PRESSURE project investigated this matter,
and it provides a guide for experts wishing to assess conservation impacts.

© Francesco Scatena, Shutterstock

with areas that are similar in geographical and socioeconomic conditions, you cannot unpick these two processes and thus understand how well PAs are doing,” he
points out.

PRESSURE (Effectiveness of Terrestrial Protected Areas in
Reducing Human Pressure) specifically focused on land,
which accounts for the largest part of currently protected
areas (PAs). As Jonas Geldmann, who received support for
his project under the Marie Skłodowska-Curie programme,
explains: “We have a fairly good understanding of where
PAs are located and to what extent their location intersects
with areas of conservation priority. However, whether these
PAs are making a real difference and what factors predict
such success have been much less explored.”

“Many have been successful in conserving animal populations and reducing human pressure, yet the average
result tells a different story,” says Geldmann. “The overall
truth is that PAs have not stopped human pressure from
increasing.” In some PAs of South America, South-East
Asia and Sub-Saharan Africa, pressure from human activities such as conversion of land for agriculture was even
found to be higher than in unprotected areas.

APPLYING STATE-OF-THE-ART
STATISTICAL APPROACHES

SHIFTING BASELINES FOR THE
SITUATION IN EUROPE

The project looked at this question through the global
data layer of change in human threats, so as to understand whether PAs have halted human pressure. It used
the Temporal Human Pressure Index, the World Database
of Protected Areas and a global database on management effectiveness, and applied different state-of-the-art
statistical approaches to reveal the truth behind the proliferation of PAs. This is precisely what makes the project’s approach unique: to get the most realisable results
possible, Geldmann used a ‘counterfactual’ approach
through statistical matching.

So, where’s the rub? “Our study shows that designating
more PAs without putting in place the mechanisms and
resources to make them effective can be counterproductive. Moreover, resources and staffing together with good
governance have been identified as key gaps: resources
only work when combined with good governance. Finally,
I showed that unless we take a more experimental
approach to the assessment of PA effectiveness, we will
not always get the right answers,” Geldmann explains.

“The importance of this is to address the non-random location of PAs in the landscape. Patterns of change observed
in PAs depend on both where they are located and how
well they work. Unless you use matching to compare only
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Perhaps unsurprisingly, the team found that the race to
reach the International Union for Conservation of Nature’s
Aichi Target 11 – which targets 17 % of PAs by 2020 –
was partly being won at the expense of real changes in
human behaviour. In a study published in the Proceedings
of the National Academy of Sciences (PNAS) in October
2019, they point at the failure of many PAs to successfully reduce anthropogenic pressures on the land.
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While PAs are seemingly in their best light in Europe,
Geldmann reminds us that the project’s data should be
treated with caution. “Patterns indeed look a little better
in Europe but this is partly a question of ‘shifting baselines’. The conditions in Europe were very degraded at the
start of data being used in this project, so improvements

S P E C I A L F E AT U R E

do not necessarily indicate good conditions per se. They
just tell us that things are at least getting better.”
This year will be decisive for the future of PAs, and
Geldmann is hopeful that PRESSURE’s results will be used
to shape future biodiversity targets to be decided in China
in early 2021.

PRESSURE
⇢ Coordinated by the University of Cambridge
in the United Kingdom
⇢ Funded under H2020-MSCA-IF
⇢ cordis.europa.eu/project/id/706784

BIOSEC questions security-inspired
conservation strategies
The integration between security and conservation is growing stronger every year, but is it really a good
thing? The ERC-funded BIOSEC project questions common beliefs, and its conclusions suggest more
caution is needed in decision-making linking the two problems.
Elephants killed for their ivory tusks, endangered species
sought as hunting trophies, or pangolins smuggled for
their meat and alleged health virtues… The consequences
of the illegal wildlife trade (IWT) are devastating in many
respects. We’ve all been recently acquainted with its
impact on humans. But this is just the tip of a much larger
iceberg touching upon many aspects of our lives.

© paula french, Shutterstock

One of these aspects is none other than security. Did you
know, for instance, that the IWT is often identified as a
source of funding for organised crime and armed groups?
Or that conservation organisations sometimes feel they
have no choice but to partner with government armies or
private military companies to protect endangered species?
Or even that our own personal food security is at risk?
The University of Sheffield-led BIOSEC (Biodiversity and
Security: understanding environmental crime, illegal wildlife
trade and threat finance) project sought to better understand and fact-check this growing integration between conservation and security, in the context of recently renewed
focus on the IWT. Over a span of 4 years, the project team

built pioneering theoretical approaches and generated new
empirical data on both issues, in a fully integrated manner.
“Since 2008, the spikes in the poaching of elephants and
rhinos forged a renewed sense of urgency. The rates of
poaching kept rising every year and there were clear concerns that, if left unchecked, these rates would soon drive
elephants and rhinos to extinction. Billions of dollars were
funnelled into conservation by donors, philanthropists, the
private sector or individual citizens, and the most common response was much more security-oriented,” says
Rosaleen Duffy, coordinator of BIOSEC.

A REAL THREAT TO SECURITY?
To study this trend, the project’s team collected information on conservation in Europe, the Americas, Asia and
Africa. As their findings soon highlighted, the ‘security
first’ approach is not without risk. First, it tends to leave
less visible or charismatic species behind, as two team
members highlighted by focusing on ‘plant blindness’ in
debates around the IWT. Then, the involvement of armies
and the private military has been found to lead, in some
regions, to reports of intimidation, exclusion, dispossession and human rights abuses by conservation authorities.
The project results also challenge some of the assumed
facts surrounding the IWT. They notably disrupt the idea
that there are distinct sites of production and consumption, point at racism in demand-reduction campaigns, and
examine the mismatch between international conservation NGOs and grassroots organisations in Vietnam seeking to tackle the IWT.

S P E C I A L F E AT U R E
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“We’ve also examined the notion of the ‘poacher as terrorist’,” Duffy explains. “The truth is that claims drawing a
link between the illegal wildlife trade and threat finance
are made with little evidence, and that whatever evidence
is offered sometimes stands beyond public scrutiny.”
“In our research, we highlight how an overfocus on the IWT
as a form of threat finance could mean that ineffective
strategies are developed to tackle both the IWT and terrorism,” she continues. “We show that there is a need for a
much more sophisticated and nuanced approach.”
So, could the focus on threat finance become somewhat
of a blind spot for policy-makers? Duffy certainly believes
so. The project even identified examples where these links
allow governments to engage in conservation as part of
counter-insurgency strategies against resistant populations. If such actions remain unchecked, conservation risks
becoming less about saving species and more about pushing a particular political agenda.
“Meanwhile, using militarised responses may be storing up a
range of problems for conservation and biodiversity protection in the future by alienating communities or unravelling

trust between these communities and conservation agencies. There is also lack of focus on the illegal trade in European species – eels, bears, songbirds and caviar are all
sourced, traded and consumed within the EU. The attention
and funding are focused on the IWT as a problem of Africa
and Asia, but it is also a problem on our own doorstep,”
Duffy points out.
All in all, BIOSEC’s work is about trying to develop ideas and
policies that are both effective and socially just. The project
could still provide other lessons for policy-makers in the near
future, as conservationists are now shifting their attention
towards the COVID-19 pandemic – more specifically the
relationship between security, the IWT and zoonotic disease.

BIOSEC
⇢ Hosted by the University of Sheffield in the
United Kingdom
⇢ Funded under H2020-ERC
⇢ cordis.europa.eu/project/id/694995
⇢ Project website: biosecproject.org
bit.ly/2yXovZO

Mysteries unravelled: The unique plant-insect
food web of tropical forests
Tropical forests are widely acknowledged as immeasurable treasures of biodiversity, at every single link
of the food chain. The ERC-funded Diversity6continents project took special interest in their plants and
insects, to find out how so many species can cohabit in unbelievably small areas.
‘Our house is on fire’. This metaphor, used to describe
the dramatic fires affecting the Amazon at the end of
last year, also sounded as a wake-up call for the scientific community. Now is the time to unravel the mysteries
of tropical rainforests, not just for the sake of scientific
knowledge, but also to highlight their value and, hopefully, lead to better conservation strategies.
In this race against time, every effort counts. Take the
Diversity6continents (Ecological determinants of tropical-temperate trends in insect diversity) project for
instance. By studying plant-insect food webs in Papua
New Guinea, Cameroon and Panama, the project has
been deepening our understanding of what makes their
tropical forests so diverse in comparison to our own temperate ones. But there is even more to it than it seems:
the project’s unique approach, which directly involves
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There may be as many as

9 600 different species
of herbivorous insects
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coexisting locally in a

lowland rainforest

local communities, could ultimately strengthen their own
support for conservation strategies.

The fact that tropical forests host most
biodiversity could easily be considered as selfevident. What pushed you to further investigate
the reasons behind this reality? What knowledge
gaps did you aim to overcome?
Vojtech Novotny: Tropical forests are well known for their
high diversity, but we know surprisingly little about the
precise, or even approximate, dimensions of this diversity.
This is particularly true for insects. We have estimated that
there may be as many as 9 600 different species of herbivorous insects coexisting locally in a lowland rainforest.
These species each have one or more host plant species,
and a whole suite of parasitoids, pathogens and predators.
Without mapping and understanding this complex web of
interactions between species, we cannot hope to understand the behaviour of forest ecosystems. For instance,
what happens when we remove, or add, a particular species? We do not have an answer to such a simple question. We cannot claim we understand a system without
being able to predict its behaviour.

What’s so special about plant-insect
food webs specifically?
The key mystery of tropical diversity is the sheer number
of plant species able to coexist. In our research plot in
Papua New Guinea, we found 560 woody plant species
growing within a 1x0.5 km area. Such diversity contradicts
the niche theory, which postulates that each coexisting
species must have its own particular niche. How could we
imagine 560 different niches when all plant species need
essentially identical resources?
We would normally expect one or a few tree species best
adjusted to the local climate and soils to outcompete
most other species and dominate the vegetation. However, even the most common species in our study plot
represents only 3 % of all trees.

How do you explain such discrepancy?
Perhaps the most promising theory is the Janzen-Connell hypothesis, suggesting that vegetation is controlled

© dunn4040, Shutterstock

We found out more during a thorough discussion with Vojtech
Novotny, principal investigator of Diversity6continents.
by herbivores or pathogens in a density-dependent manner.
This means that there is a penalty for being too abundant
because abundant species are disproportionately targeted by
their natural enemies. This is why there are so many pests in
forest plantations. The theory was published 50 years ago,
but it is only now that we are starting to test it rigorously,
looking at herbivorous insects and fungal pathogens.
Research, recently published in the Journal of Ecology,
shows that herbivores keep rainforest vegetation diverse,
even during ecological succession when the rainforest
regenerates after disturbance. Plant competition was
supposed to be all that mattered in early secondary succession, but it now appears that insects play a role in
shaping successional vegetation as well.
Research goes in two directions. We first provide painstaking documentation of complex plant-herbivore interaction
networks that can easily have 40 000 distinct plant species herbivore species interactions in one place, and then
conduct rather crude experiments where we kill all insects
from a patch of vegetation using insecticides and examine what happens next. The challenge is to combine these
lines of research, especially due to the fact that such
forms of experiments are now considered to be rather controversial, so that we know precisely which herbivores are
more or less important in shaping rainforest vegetation.

What makes this approach
particularly innovative?
Instead of using the standard botanical protocols which consist in monitoring trees with stems more than 5 cm in diameter within a 1 ha area, research in the tropics has generally
upgraded them to a 50 ha area and all stems more than
1 cm in diameter. This 300x increase in the number of trees
per plot was first implemented in 1980 in Panama.
Our research provides a similar upgrade for plant-insect food
webs, from limited samples from individual trees to complete censuses of 0.1-1.0 ha plots for plants and their insect
herbivores. This sampling requires access to forest canopy,
canopy cranes, mobile platforms mounted on trucks (heavyduty ‘cherry pickers’) or cutting down the forest. Whilst the
latter does not sound very conservation-minded, there are
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“

Vojtech Novotny,
Principal investigator of Diversity6cContinents
© Mayeta Clark

Without mapping and understanding
this complex web of interactions between species, we
cannot hope to understand the behaviour of forest
ecosystems.

How do you think the project can contribute to
the preservation of biodiversity, in a context where
tropical forests have never been so threatened and
political action is desperately needed?

many opportunities to conduct such sampling without contributing to deforestation, especially when working with
indigenous peoples practising slash and burn agriculture.

We cannot successfully protect systems that we do not understand, so any progress in ecological knowledge has some relevance to conservation. However, I see a more immediate
importance of our research for conservation in the way we are
doing the research, rather than in the results it brings.

”

With these new datasets providing snapshots of plantherbivore food webs from entire forest plots, we can consider new types of analyses, including more rigorous comparisons between tropical and temperate zone forests.

What would you say are your most
important findings so far?
Our analyses demonstrate that global patterns of diversity can be explained simply by parallel patterns of plant
diversity for some, but not all insect taxa. For instance,
leaf-mining insects chewing tunnels inside leaf blades,
faithfully follow plant diversity. An average European tree
species hosts a similar number of leaf miners with similar
host specialisation to a tropical tree.
In contrast, ants behave differently and we should have
many more ant species in Europe, at least according to predictions by models using plant diversity. Interestingly, plants
determine insect herbivore diversity through the variety of
resources they provide. Meanwhile, insect herbivores may
determine how many plant species can coexist by keeping
them from outcompeting one another. It is a real Mexican
standoff between plants and herbivores in tropical forests.

What do you still need to achieve before
the end of the project?
We are in the middle of a detailed sampling using the brandnew canopy crane that we built in Papua New Guinea, which
is fully operational and open for researchers all over the world.
Despite the present travel restrictions, local staff are using
the crane fulltime to document the entire plant-herbivore
food web for 0.8 ha of lowland rainforest within its perimeter.
In our European labs, we are also developing better analytical methods for the comparison of tropical and temperate
food webs. This is not an easy task as the food webs differ
in a variety of aspects, from the diversity and abundance of
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plants and herbivores to phylogenetic diversity and patterns
of trophic interactions.
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At all three tropical locations (Papua New Guinea, Cameroon
and Panama), we involve local researchers, technicians and
students. In many cases this is the first time they experience ‘real’ research. ‘Capacity building’ is somewhat of a
cliché promised in almost all research grants for rainforest
research, but it can only be accomplished through long-term
training of students and researchers.
Equally, local research capacity is essential for successful
conservation. International conservation organisations have
traditionally had a lower success rate in the tropics as they
tended to work there as cultural implants, often unaccepted
by local society, though this has improved markedly over
recent years. But without such acceptance, especially within
the indigenous academic community, tropical conservation
is impossible. Our work in Papua New Guinea, on the other
hand, closely involved indigenous communities who own the
forest lands. They decide about their conservation or logging.
It is not widely recognised, but indigenous peoples are not
born conservationists. They need an income stream to pay
for lost income that could result from conservation efforts in
comparison with converting lands to agricultural or forestry
projects. Our research provides such income and reflects
many successful cooperation initiatives between international conservation organisations and local communities.
Our research infrastructure, such as the canopy crane and
the permanent forest dynamics plot, attract other research
teams. In this way, our research is directly responsible for
maintaining two rainforest conservation areas, and hopefully
they could inspire other researchers elsewhere in the tropics.
DIVERSITY6CONTINENTS
⇢
⇢
⇢
⇢

Hosted by the Biology Centre in the Czech Republic
Funded under H2020-ERC
cordis.europa.eu/project/id/669609
Project website: baloun.entu.cas.cz/png/erc
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Big Data helps reduce
environmental impacts from
forestry on woodland ecosystems
EU-funded researchers have devised new tools to help forest managers minimise environmental
impacts and meet challenges like climate change and the increasing utilisation
of forests as a source of raw materials.

© Heller Joachim, Shutterstock

Climate change extends the number of days forests are not
covered by frost and snow. These increasingly wet conditions increase the risk of rutting and compaction of the soil
by vehicles and machinery during harvesting, representing a
major environmental impact on forestry. Hence, methods for
predicting the strength of soil under different conditions are
essential to knowing when operations can proceed.
The EFFORTE (Efficient forestry by precision planning
and management for sustainable environment and costcompetitive bio-based industry) project addressed these

challenges by developing and adopting novel technologies to
improve harvesting and management of forests throughout
the entire forest-based value chain within the EU. “We aimed
to increase understanding of soil mechanics and terrain trafficability (the ability of a given vehicle to traverse a specified terrain) to avoid soil disturbance, accelerate machine
mobility, and assess persistence and rutting,” says Jori
Uusitalo, project coordinator. EFFORTE received funding
from the Bio-based Industries Joint Undertaking, a public-private partnership between the EU and industry.
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“

Better monitoring and scheduling
therefore offers an important opportunity
to increase annual machine utilisation,
while avoiding destruction to the
environment.

”

USE OF MODELS
Researchers investigated the principles of soil mechanics, particularly the importance of soil moisture content in
soil strength and soil disturbances. They then developed
hydrological models that predict soil moisture content for
practical operations. The models complemented other
models for predicting soil moisture – strength and soil
moisture and soil deformation relationships.
Project partners were then able to develop and demonstrate a methodology for detecting and interpreting soil
bearing capacity based on the relationship between
engine power and travelling speed. “The interpretation is
executed via recording of data communication in a CAN
bus network of a forest machine,” Uusitalo explains. The
term CAN bus refers to a controller area network communication system.
Results will increase understanding of the effect of wheel
loads on soil stress and compaction, converting data on
soil mechanics into operational recommendations for forest practitioners. According to Uusitalo: “The key findings
and recommendations of trafficability related to EFFORTE
can immediately be adapted in all European countries.”

BENEFITS OF BIG DATA
The consortium also sought to realise the potential of
mechanisation in silviculture operations for higher productivity and efficiency in activities like tree planting and
young stand management. In addition, they developed
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and piloted Big Data solutions to increase production
while minimising environmental impacts.
Adoption of Big Data applications not only improves the
quality of the work it also minimises pre- and post-harvest
field work. “Decreasing the proportion of forest stands with a
high rate of disturbances will also lead to a greater acceptance of the forest operations among forest owners and the
general public,” Uusitalo comments.
More accurate prior knowledge, based on preharvest observations or Big Data applications, enables optimal scheduling
of forest operations based on their sensitivity to changing
conditions. This helps to address a major source of inefficiency, when machines stand idle during poor weather conditions. “Better monitoring and scheduling therefore offers
an important opportunity to increase annual machine utilisation, while avoiding destruction to the environment,”
observes Uusitalo.
EFFORTE has therefore increased understanding of the
strength of forest soil, machine terrain interaction and the
resilience of soil following the movement of vehicles. The
project also advanced the cost-efficiency of silvicultural
operations and forest growth. Uusitalo points out: “Huge
economic gains and the avoidance of soil deformation will
be achieved by adopting various Big Data applications in
practical forestry.”

EFFORTE
⇢ Coordinated by the Natural Resources Institute
in Finland
⇢ Funded under H2020-FOOD
⇢ cordis.europa.eu/project/id/720712
⇢ Project website: luke.fi/efforte
bit.ly/3aPx9au
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A network of knowledge key
to boosting competitiveness
of the European fruit sector
Using a multi-actor approach, an EU-funded project is helping the European fruit sector
reach its competitive and innovation potential.
Twenty-one partners across 12 European countries,
including research institutes, universities, and industrial
partners and associations representing fruit and horticulture regions in Europe and the fruit supply chain, are
involved in the EUFRUIT (EU Fruit Network) project. Its
overall aim, as project coordinator Michelle H. Williams
explains, was to “increase the competitiveness of the
European fruit sector through improved productivity, sustainability and quality of fruit across the fruit chain.”

© COLOURBOX

A SPOTLIGHT ON ACHIEVEMENTS
“To reach our goal, we established four international
expert groups for the thematic areas covered: fruit varieties, minimisation of chemical residues, quality optimisation through improvement of post-harvest handling,
and storage and improving sustainability,” notes Williams.
In addition to this, the project established national and
regional groups (NGs) for each of the 21 European consortium partners. In total, there were 62 NGs.

EUFRUIT further developed and implemented a systematic approach for scanning and synthesising existing
scientific and practical knowledge. “We established a
web-based Knowledge Platform, where state-of-the-art
knowledge and existing best practice approaches at a
European level within the four thematic areas are available for the public in English,” reports the coordinator.
To date, there are approximately 387 industry publications, 101 technical bulletins and 116 flyers/newsletters
on this platform. “This ensures that existing knowledge
is brought from the national/regional levels and is made
available at a European level (and vice versa) for all
stakeholders in the fruit chain to access and implement,”
adds Williams.
When it came to the project’s dissemination activities, Williams confirms: “In addition, 243 seminars and
lecture-based workshops were delivered and 1 071 fieldbased meetings, including open days, field visits, grower
meetings and meetings with stakeholders, were held
across the EU.” Furthermore, the project participated in
470 conferences and industry events/exhibitions aimed at
industry stakeholders, and organised 108 events aimed
at the general public.
Overall, the project has established a framework and
a systematic approach for identifying, exchanging and
implementing new knowledge. This secures a direct path

“

The project has established a
framework and a systematic approach for
identifying, exchanging and implementing
new knowledge.

”
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for dissemination and implementation of new knowledge
in the future.

MEETING CHALLENGES

Williams adds. The project addressed these challenges by
delivering both an expert lecture and exhibition linked to
Interpoma 2018, along with summaries of the best practice per work package to a wide range of end users.

“It was challenging to keep track of all the dissemination
activities and ensure partners used the correct activity
type number and included information needed for reporting,” recounts Williams. To overcome this, the project
put a lot of effort into creating detailed instructions for
their partners.

The project’s next steps will involve maintaining the
Knowledge Platform through EUFRIN. EUFRIN board members will share the costs of maintenance of the EUFRIN
website and the Knowledge Platform, and its members
will continue to upload written documents, such as technical bulletins and industry articles, to the platform.

A further challenge was delivering on the final conference
as originally planned in the project. “The reasons behind
this stemmed from the political situation in Turkey at the
time of the scientific conference that we had originally
planned to co-align with our final conference, and also
from the feedback we received from expert reviewers
that the project should focus on communication with end
users rather than a more science-based final conference,”

EUFRUIT
⇢
⇢
⇢
⇢

Coordinated by Aarhus University in Denmark
Funded under H2020-FOOD
cordis.europa.eu/project/id/696337
Project website: eufrin.eu/index.php?id=55
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How the humble potato inspired
radical new thinking on agrifood
research and innovation
Food security and food safety, as well as the impact of corporations on the world’s food systems, are
important challenges facing Europe and the world in the 21st century. One EU-funded researcher has
been focusing on how to unravel the entanglement of agricultural research and development, entrenched
academic silos and economic interests.
The HealingFromEnclosure (Healing from Enclosure: A
Political Agroecology of a Science-and-Society Potato
Controversy in Belgium) project aimed to gain a more
thorough understanding of the broader cultural, economic,
disciplinary, socio-technical and socio-ecological contexts
that shape, and are shaped by, the agrifood sciences and
innovation in Belgium.
Whilst coordinated from the UK’s University of Sussex,
it was Belgium that was the setting for the project, led
by Marie Skłodowska-Curie fellow Barbara Van Dyck.
“Despite much evidence to the contrary, conventional
ideas about science and innovation commonly reduce to
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a rather simple picture of linear inputs and outputs,” comments Van Dyck.
“My project contributed to a much wider collective effort
seeking to open up this ‘black box’ view of research and
technology.”

A FOCUS ON FLANDERS
With a focus on the politics of field trials with genetically modified trees, potatoes and corn in Belgium (specifically Flanders, the Dutch-speaking northern region),
the project lays bare the fundamentally undemocratic

nature of mainstream innovation processes.

and agricultural innovation to
narrowly technical options, and
those who aim to ‘open up’ crucial political questions about
technology and help build
‘innovation democracies’,” Van
Dyck explains.

Flanders was the perfect case
study, as the Flemish regional
government is particularly
keen to boost incentives for
R&D activities. It has established an extensive research infrastructure to encourage collaboration
between industry, academic and government institutions.

But how can an ‘innovation
democracy’ be realised? One possible answer explored by Van Dyck is the
concept of ‘political agroecology’. This would
act to facilitate conversations between different
knowledge sources and build a common ground
between disciplines and practices.
“Building a common ground entails a rebalancing of emphasis on particular narrow forms of
expertise to a situation where more diverse
voices can be heard,” says Van Dyck.

In 2011, a field trial of genetically modified potatoes caused a national scandal. Whilst publicised as
the ‘potatoes of the future’ by the Flemish Institute of
Biotechnology and its partners, a civil society action to
replace the modified potatoes with organic ones led to
fierce parliamentary debates and court cases.

“

The sequence of events surrounding
the potato field trial serves to make this an
excellent case study. It highlights the tensions
between those seeking to reduce food and
agricultural innovation to narrowly technical
options, and those who aim to ‘open up’ crucial
political questions about technology and help
build ‘innovation democracies'.

”

WORKING TOWARDS AN
‘INNOVATION DEMOCRACY ’
“The sequence of events surrounding the potato field
trial serves to make this an excellent case study. It highlights the tensions between those seeking to reduce food
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But it hasn’t all been plain sailing. “In relation to food and agriculture, Belgian civil
society organisations challenge the political
choice to privilege particular kinds of biotechnology-based innovation over other – wider –
forms of innovation,” says Van Dyck.

“To demonstrate this, we experimented with political
spaces. Here, more collective interests can be heard
and mutual bonds between researchers and concerned
people from different backgrounds can be created.”
One example of such an initiative was public biotechnology conversations and a lecture. These were held as
stepping stones towards more collective thought and
action around food system knowledge production.
Van Dyck hopes that her work will contribute to the
positive development of research and technology infrastructures that support more balanced and cooperative
engagement with society. She hopes farmers’ organisations, civil society movements and researchers from a
wide range of disciplines can all be involved.
“Only in this way can sustainable food systems be built
that value reciprocity, respect and responsibility.”

H E A L I N G F R O M E N C LO S U R E
⇢ Coordinated by the University of Sussex in the
United Kingdom
⇢ Funded under H2020-MSCA-IF
⇢ cordis.europa.eu/project/id/707807
⇢ Project website: bit.ly/2ydKED1
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Polymers from fruit waste provide
biodegradable packaging materials
Today, fresh as well as convenience food is sold in packages, and the hygienic conditions, long
shelf life and easy availability of these packaged products are part of our modern lifestyle.
However, the result is significant environmental impacts and pollution due to the plastic
materials associated with the packaging.

The EU-funded HYPERBIOCOAT (High performance biomass extracted functional hybrid polymer coatings for
food, cosmetic and medical device packaging) project
addressed this challenge by developing and testing new
biodegradable hybrid organic-inorganic coatings for use in
food, cosmetics and medical device packaging. “We developed a coating material based on biopolymers extracted
from lignocellulosic biomass by combining them with the
material class of bioORMOCER®s,” says project coordinator
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Stefan Hanstein from Fraunhofer IWKS. The bioORMOCER®
coatings are bio-based, biodegradable coatings developed
by the Fraunhofer Institute for Silicate Research.

BIOPOLYMERS FROM
APPLE RESIDUES
Consortium members investigated biodegradable barrier coatings for plastic packaging materials in which the
biopolymers are derived from fibrous fruit residues (lignocellulose). According to Hanstein: “One of the project’s
greatest challenges involved finding the correct fruit residue for the extraction of lignocellulose and the modification of the hemicellulose to create the desired properties.”
Depectinised apple pomace (the main solid waste generated in factories producing cider and apple juice)

© thka, Shutterstock

One answer to plastics in packaging is biodegradable
materials, which have been on the market for many years
and have seen their market share continue to grow. But
there are severe restrictions preventing their wider application in food packaging, as these materials do not provide a sufficient barrier against water vapour, oxygen
or flavours.

performed well as a raw material. “The process developed is a combination of extraction and partial hydrolysis
(intensified extraction). It provides 1 kg of carbohydrate
polymer from 25 kg of dry pomace, with the potential for
doubling the yield,” Hanstein explains.
Researchers also investigated possible industrial applications for other types of fruit residues, like berry pomace
and cocoa shells for novel food production systems and
the biotech industry. They demonstrated a route for the
chemical modification of carbohydrate polymers that
achieves the required compatibility with the lacquer. “This
showed how the new bio-based and biodegradable polymer coating can be easily applied and, at industrial scale,
paves the way for further application in the industry,”
comments Hanstein.
The next step was to adapt the barrier coating to the different carrier materials, which involves rigid biopolymer
substrates and testing for the packaging applications.
According to Hanstein: “This approach improves the properties of packaging materials and of bio-based recyclable
materials by using a biodegradable barrier coating.”

REDUCED ENVIRONMENTAL
IMPACTS
Cosmetic-bottle production based on fibre-enforced wax
was taken to the industrial level by making the material compatible with injection moulding. Hanstein notes:
“Project partner Stefanski Design has begun using a slush
casting, hand-crafted manufacturing approach producing
prototypes for a leading luxury bio resort in Spain. Within
the HYPERBIOCOAT project, the basic material has been

further developed and is now compatible with large-scale
injection moulding production.”
Project partners also demonstrated a new lean biomass
extraction facility which can be installed in small agrobiorefineries. The facility covers a range of applications
from providing tailored feedstock for fermentation processes (for example, biogas) and for novel food production
systems, like insect culture, to delivering herbal extracts
with bioactive compounds such as natural antimicrobials.
HYPERBIOCOAT benefits the environment due to its lower
CO2 footprint and conservation of natural resources: The
supply chain does not require additional plant cultivation
areas or additional supplies of water, fertiliser and pesticides. Furthermore, the food processing industry will benefit from a new value chain for their fibrous resources.
“The advantage of these residues is that they are not
competing with animal feed or food production, and provide an abundant feedstock for compostable as well as
recyclable plastic packaging materials,” notes Hanstein.
The HYPERBIOCOAT project received funding from the
Bio-based Industries Joint Undertaking, a public-private
partnership between the EU and industry.

H Y P E R B I O C O AT
⇢
⇢
⇢
⇢

Coordinated by Fraunhofer in Germany
Funded under H2020-FOOD
cordis.europa.eu/project/id/720736
Project website: hyperbiocoat.eu
bit.ly/2TNJy9q
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3D printing of aerospace
structures now 10 times cheaper
Engineers with the SPECTRAL project developed a new 3D printer based on fused
filament fabrication technology that speeds up the printing process and costs 10 times less
than its existing commercial counterparts.
Fused filament fabrication (FFF) is one of the earliest
additive technologies for building 3D products, prototypes

or models. The process utilises a heated nozzle that
ejects molten plastic and deposits it in thin layers, one on
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production of 3D-printed PEEK parts. The investment in a
PEEK-capable electron beam melting system can reach
around EUR 1 million.

© FabrikaSimf, Shutterstock

FFF 3D PRINTING GIVES
BACK TENFOLD

top of another, onto a printed bed, eventually forming the
3D printed part.
With great potential to become the 3D printing technology of choice, FFF can cut costs and lead times in different industries. However, it has so far gained insufficient
momentum for revolutionary industrialisation and commercialisation as it can only extrude material up to temperatures of around 280 °C.
Other affordable 3D printers on the market are geared
towards photopolymerised or sintered materials, ruling
out certain high-performance polymers such as polyetherimide (ULTEM) and polyether ether ketone (PEEK).

HIGHER-TEMPERATURE
MATERIALS PUSH THE OPERATING
ENVELOPE OF 3D PRINTERS
High-performance thermoplastics such as ULTEM and
PEEK are unique compared to other 3D-printed plastics. High strength and stiffness, excellent fatigue, longterm heat resistance and broad chemical resistance are
just some of the mechanical properties that make this
family of thermoplastics highly sought after in aerospace applications.
These engineering plastics require much higher temperatures to print properly. Although some FFF 3D printing
systems have made some progress in processing materials that have higher melting points, they are still in beta
stages. FFF is considered the most promising technology
for low-cost PEEK or ULTEM 3D printing, but has not yet
seen great success in aerospace applications.
The aerospace industry currently utilises the certified
and widely available electron beam melting for the
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Funded under the EU’s Clean Sky 2 programme, SPECTRAL
(low-coSt Printing of high-pErformanCe Thermoplastics
foR structurAl appLications) succeeded in developing
new affordable and reliable technology for printing 3D
products with high added value. As part of the Clean Sky
2 initiative, the 3D printer was developed according to
specifications laid down by European aerospace company Airbus.
“Given the great need for high-performance engineering materials, industrial-grade 3D printers need not cost
astronomical amounts,” notes project coordinator Marilys
Blanchy. “Our new industrial-grade PEEK 3D printer costs
10 times less than commercial FFF printers.” The price is a
fraction of what industrial-grade electronic beam melting
systems cost.
To process high-performance polymers, the new 3D
printer is equipped with a print chamber that can reach
temperatures of up to 240 °C. This high-temperature
print chamber minimises warping and ensures interlaminar fusion. Apart from the excellent price-to-print
ratio, the system operates quickly and prints with nonproprietary filaments. Project researchers also developed
a database that enables the automatic recording and
tracking of 3D-printed parts.
The SPECTRAL project has provided aerospace manufacturers with affordable technology to produce lightweight
parts that contribute to cuts in fuel consumption and thus
emissions. The new machinery is one of the few 3D printing technologies available that meet an acceptable quality level for the industry.

SPECTRAL
⇢
⇢
⇢
⇢

Coordinated by RESCOLL in France
Funded under H2020-TRANSPORT
cordis.europa.eu/project/id/737845
Project website: bit.ly/34CeA7M
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Integrated virtualised edge
and fog solution enhances
low-latency connectivity

© metamorworks, Shutterstock

An EU initiative has introduced an integrated and virtualised networking and computing
solution to leverage the pervasiveness of edge and fog computing in the radio access network.
This creates a unique opportunity for access convergence.
The EU-funded 5G-CORAL (A 5G Convergent Virtualised
Radio Access Network Living at the Edge) project tackled
augmented reality (AR), virtual reality (VR), fog-assisted
robotics, connected cars and the Internet of Things (IoT)
where the whole network is virtualised and pushed to the
edge of the network. “The main motivation was to reduce
the latency of the services provided to users by pushing
computation as near as possible to the user,” says coordinator Antonio de la Oliva. “We envisioned a network that
runs close to the user in constrained devices and that’s

able to provide zero-perceived latency services such as
safety car applications, robot control, or AR and VR.”

DISTRIBUTED SYSTEM FOR
ENHANCED CONNECTIVITY,
VERY LOW LATENCY
The 5G-CORAL team defined a logical-centralised, distributed architecture over heterogeneous hardware by
leveraging virtualisation. “So every function or service in
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“
”

5G-CORAL makes the promise
of ubiquitous computing come true; its
vision and evidence showcase a future where
hundreds of devices collaborate dynamically
with centralised cloud and edge servers
provided by operators who offer services to
users.

the platform is virtualised over heterogeneous computing
devices spanning the fog, the edge, and cloud computing
systems, leveraging technologies such as multi-access
edge computing data centres,” de la Oliva adds. “The
most important outcome was the definition and demonstration of a system that is completely distributed and
built out of microservices, and deployed in a multi-tier virtualised environment providing very low latency services.”
Project partners delivered a convergent 5G multi-radio
access technology (RAT) through an integrated virtualised edge and fog solution that’s flexible, scalable and
interoperable with other domains, including transport,
core and clouds. “With this solution, virtualised functions,
context-aware services, and user and third-party applications are blended together to offer enhanced connectivity
and better quality of experience,” de la Oliva outlines. “The
integration of all the radio access network, transport, and
core functions, services and applications into a common
environment distributed across the edge and fog, and
open for interworking with other network domains and
distant clouds, is a major challenge that we addressed.”
The partners successfully validated the technology at
several real-world demonstrations in Taiwan, including AR
navigation, a multi-RAT IoT gateway with an edge server,
fog-assisted robotics and the 360-degree remote control
of a robot.
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EMPOWERING FUTURE NETWORK
ARCHITECTURE DESIGNS
According to de la Oliva, 5G-CORAL took place at a time
when distributed systems were becoming a new way of
building networks. This need arose due to new services
that required very low latency. Different standardisation
bodies are looking at how to integrate computing and
networking in a single infrastructure. This will provide
close-to-the-user services that promise very low latencies enabling such services. “These approaches are disparate and usually take completely incompatible views,” he
explains. “5G-CORAL has taken all these different views
and created a first-of-its-kind network architecture that
integrates the views of the fully distributed networks
and the cellular approaches, and demonstrated that this
architecture is viable and works.”
“5G-CORAL makes the promise of ubiquitous computing
come true; its vision and evidence showcase a future
where hundreds of devices collaborate dynamically with
centralised cloud and edge servers provided by operators who offer services to users,” concludes de la Oliva.
“It also demonstrates that microservice architectures
can perfectly accommodate very complex scenarios and
applications, scaling up and down to cover user needs.”
Ultimately, this will open the door to new applications
that harvest and use all of the computing power involving
the user.

5G-CORAL
⇢
⇢
⇢
⇢

Coordinated by Carlos III University of Madrid in Spain
Funded under H2020-LEIT-ICT
cordis.europa.eu/project/id/761586
Project website: 5g-coral.eu
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Silicon photonics transceiver
and routing technology heralds
new supercomputer era

© narong sutinkham, Shutterstock

With processor chip size fragmentation having already reached its limits in trying to
accommodate more processor cores, efforts to improve cost- and energy-efficiency in highperformance computers are now focusing on the next level of hierarchy. An EU initiative
has developed a radically new optical technology for a direct chip-to-chip, board-level
interconnection paradigm that overcomes current server board design limitations.
“Chip-to-chip communication in server board and intrarack designs currently forms the hotspot of the high-end
server industry towards reducing physical space, network
complexity and resources – switches and cables – while
enabling higher performance per watt,” says Nikos Pleros,
coordinator of the EU-funded ICT-STREAMS (Silicon Photonics Transceiver and Routing technologies for High-End
Multi-Socket Server Blades with Tb/s Throughput interconnect interfaces) project. “The new server board roadmap explores solutions that can bring more and more
processors onto multi-socket boards (MSBs) to increase
performance at a reduced cost and energy envelope,
allowing at the same time reductions in physical space
requirements and increases in throughput densities.”

HOLISTIC MID-BOARD TRANSCEIVER
AND ROUTER DEVICE PORTFOLIO
Project partners delivered a complete on-board optical chip-to-chip direct-interconnection system for MSBs
that offers 25.6 Tb/s aggregate bidirectional throughput
between the processor sockets. To achieve this, they relied
on interfacing the processor sockets with high-frequency
silicon (Si) photonic transceivers that communicate by
exploiting the wavelength routing capabilities of a Si photonic arrayed waveguide grating router-based all-passive
routing platform.
The Si photonic routing and transceiver chips of the MSB
configuration can communicate via a high-frequency
electro-optical printed circuit board (EOPCB) that acts as
the low-loss optical interconnection platform and supports both radio frequency (RF) and direct current (DC)
connectivity for the transceiver actives.

BOOSTING SERVER BOARD DENSITY
AND THROUGHPUT
“ICT-STREAMS is expected to resolve current bandwidth
and switch-latency barriers in multi-socket chip-to-chip
configurations, allowing for 25 Tb/s aggregate throughput, contention-free, on-the-fly massive data movements for multi-socket any-to-any interconnection,
supporting in this way novel rack-scale architectures for
compute, memory and storage resource disaggregation
concepts,” explains Pleros. Its optical engines extend
the performance boundaries of transceiver technology,
by means of a number of wavelength division multiplexing (WDM) channels (16 x) and channel data rate
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“

ICT-STREAMS technology
exploits WDM silicon photonics to
substantially improve the state-ofthe-art server board density and
throughput.

”

(50 Gb/s) towards a 0.8 Tb/s throughput optical engine. Its
single-mode polymer EOPCB employing an adiabatic optical coupling concept with high-density, high-frequency RF
and optical input/output interfaces enables single-step
chip-to-board assembly, reducing manufacturing time
and cost requirements.
“The innovative thermal drift compensation system is
expected to make a significant impact on the real-life
applicability of Si photonics technology by monitoring
and controlling the WDM Si photonics components in a
non-invasive way,” elaborates Theoni Alexoudi, technical leader of ICT-STREAMS. “Recent results that will be
presented at the Optical Networking and Communication
Conference in San Diego in March reveal the error-free

chip-to-chip interconnection over a temperature fluctuating environment.”
“ICT-STREAMS technology exploits WDM silicon photonics
to substantially improve the state-of-the-art server board
density and throughput,” concludes Miltos Moralis-Pegios,
senior project researcher. “At the same time, it pushes the
performance envelope of optical interconnects by offering significant advances in the fields of optical engines,
embedded optics and assembly, thermal drift compensation, III-V on Si laser integration, in-line amplification and
HPC/DC architectural design,” adds Stelios Pitris, who is
also a senior researcher.

ICT-STREAMS
⇢ Coordinated by Aristotle University of Thessaloniki
in Greece
⇢ Funded under H2020-LEIT-ICT
⇢ cordis.europa.eu/project/id/688172
⇢ Project website: ict-streams.eu
bit.ly/33eUgIY
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Revolutionary technology makes
contract handling more efficient,
secure and cost-effective
Companies are hesitant to switch to digital contracts mainly for security and usability
reasons, preferring traditional processes in signing contracts and other documents.
An EU initiative has introduced solutions that optimise the entire contracting
procedure while providing an extra layer of security.
Manual contracting and document management can be
slow and costly, and adversely affect a company’s bottom line, regardless of size. The EU-funded Signa2.0
(Signaturit) project has created an efficient document
management platform to streamline the entire process,
from creation, automation and signature to registration,
analysis and execution.
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“By integrating machine learning, e-signature, optical
character recognition and blockchain, our innovation
has become much more than a signature provider,” says
coordinator Conrado Lamas. “It operates as a 360° digital contract solution.” Integration of these technological
advances has enabled Signa2.0 to develop new and
more sophisticated products.

“

Users can sign with a finger, mouse
or stylus, and send the signed material via
regular email without the need to install any
special hardware or software.

”

The technological development method has enabled the
Signa2.0 team to incorporate new functionalities in optimising the user experience. “Our service will be easier to
use, more practical and accessible,” continues Lamas.
Users will benefit from a product that increasingly reduces
administrative obstacles in the signing of contracts. The
main advantages for companies are cost and time savings. “In this way, work activities with little business value
will be reduced so that organisations can devote more
time to other profitable tasks with greater added value.”
Security is the most important feature. The Signa2.0 solution uses a unique, proprietary, multi-authentication process that includes biometric data. It encrypts and sends
materials by using a secure channel and logging every
action. Users can sign with a finger, mouse or stylus, and
send the signed material via regular email without the
need to install any special hardware or software.
Project partners have created a smart contract, a digital
agreement that is enforced by a specific set of rules. If
parties agree to the rules, the agreement is automatically
enforced. It removes the need for intermediaries, greatly
reducing operational costs and maximising business productivity. In addition, electronic services are auditable. An
audit trail collects electronic evidence generated during
the signature process or certification.

© ilkercelik, Shutterstock

GREATER SCOPE AND FLEXIBILITY
IN CREATING AND MANAGING
DOCUMENTS

trusted lists of qualified trust service providers and the
qualified trust services provided by them.
Clients are assured that the information the solution handles, such as data and documents, is handled in a secure
manner. The project has also obtained the ISO 27001
certification, guaranteeing that its information security
management system complies with international security standards.
“Signa2.0 has met a key market need for electronic
solutions by automating processes, streamlining closing
contracts and maximising return on investment from the
digitisation process,” concludes Lamas. Ultimately, the
project wants to serve as a reference point for providing trust services across Europe by contributing to the
digital transformation that companies are undergoing to
remain competitive and breaking down cross-border electronic barriers.

BUILDING PRODUCT TRUST
All information is encrypted and e-signatures are embedded into documents during every transaction. Legally
binding e-signatures are provided in compliance with
most e-signature laws in the EU and beyond. Signa2.0
has become a certified eIDAS Qualified Trust Service Provider and listed in the EU Trusted List. Under the eIDAS
Regulation on electronic identification and trust services
for electronic transactions in the internal market, Member
States are obligated to establish, maintain and publish

SIGNA2.0
⇢
⇢
⇢
⇢

Coordinated by Signaturit Solutions SL in Spain
Funded under H2020-SECURITY and H2020-SME
cordis.europa.eu/project/id/778550
Project website: signaturit.com/en
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The most powerful detector
of the most extreme cosmic
events is nearing construction
Gamma rays are 10 trillion times more energetic than visible light and our Universe
generates a lot of them in association with extreme events. A next-generation
telescope array will soon be probing the cosmos for this signal to solve mysteries about
phenomena from black holes to supernovas.
The electromagnetic (EM) spectrum is the continuous and
infinite range of frequencies and corresponding wavelengths of all types of EM radiation, ‘carried’ by particles
called photons with corresponding energies. Visible light
is only a small part of the middle of the EM spectrum.
Gamma rays are at the high-frequency end – in fact,
the frequency range for gamma radiation is so vast and
unknown that it does not have a well-defined upper limit.
The Universe is the greatest gamma-ray generator. While
current infrastructure for high-energy measurements
has revealed tantalising hints at the mysteries hidden
in the cosmic radiation, it has also suggested that we
have barely seen the tip of the iceberg. The spectacular
Cherenkov Telescope Array (CTA) will provide a new window on the most extreme events in the Universe. The
EU-funded CTA-DEV (Cherenkov Telescope Array: Infrastructure Development and Start of Implementation)
project is moving CTA from design to implementation,
addressing the infrastructure construction, governance
and outreach.

THERE IS A TIME AND A PLACE
FOR EVERYTHING, AND IT IS HERE
AND NOW FOR CTA
Since 2003, the current generation of ground-based
gamma-ray detectors has increased known gamma rayemitting objects from 10 to more than 150. In 2008, the
CTA Consortium formed to develop the concept for the
next generation of detectors with the accuracy and sensitivity to expand this register of known objects 10-fold.
Today, more than 1 500 scientists and engineers from 31
countries in the Consortium together with shareholders
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from 11 countries and one intergovernmental organisation are working to make this initiative a reality.
Federico Ferrini is the managing director of CTAO gGmbH,
the interim legal entity established to prepare for CTA
implementation. According to Ferrini, “CTA was the idea
of a few people in a room more than a decade ago and,
today, we have our site agreements in hand, working prototypes for all the proposed telescope designs and significant site characterisation and design work underway.
Construction is expected to begin in 2021.”
CTA will be the first ground-based gamma-ray observatory open to the global scientific community. Actual
observations will be carried out by operators and the data
and analysis tools will then be made available to the principal investigator in common data formats. After approximately 1 year, the data will be made publicly available
to the astrophysics and particle physics communities
and beyond.

ACCELERATING DISCOVERY
AND UNDERSTANDING
With its more than 100 telescopes at two sites in the
northern and southern hemispheres and its ability to
cover an enormous range in photon energy from 20
gigaelectronvolts to 300 teraelectronvolts (TeVs), CTA will
significantly enhance performance and potential relative
to current instruments. “And its wider field of view and
10-fold improvement in sensitivity will enable CTA to survey the sky hundreds of times faster than previous TeV
telescopes,” adds Ferrini.

© Andi111, Shutterstock

The scientific potential of CTA is tremendous, seeking new
insight into cosmic sources of gamma rays including black
holes, supernova remnants, pulsars, binary systems and
even elusive dark matter.

C TA - D E V
⇢ Coordinated by the Cherenkov Telescope Array
Observatory in Germany
⇢ Funded under H2020-INFRA
⇢ cordis.europa.eu/project/id/676134
⇢ Project website: cta-observatory.org
bit.ly/2Qcsx6e

CTA will fundamentally change how we see the highenergy Universe in a way that will impact generations
to come. “We will be able to see gamma-ray sources in
greater detail, identify new sources and possibly unveil
some of the Universe’s greatest mysteries such as the
nature of dark matter. Of course, the most exciting discoveries will be those that are unexpected!” concludes Ferrini.

S PA C E

‘Fibre in the sky’ gets
closer to TRL 5
Whilst Europe’s fibre optic network is still expanding, deployment of an equivalent
technology in low orbit could begin already in 2025. Satellite constellations with
optical feeder links have two key advantages over existing alternatives: they can
reach the most remote areas on Earth, and they provide fast and stable connections
to moving targets such as planes and boats.
As surprising as it may sound in 2020, there are still some
remote areas in the world where you can travel and have

no Internet connection whatsoever. But things are changing fast. Whilst the first generation of high throughput
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“

In a constellation with OISLs,
satellites become the nodes of a meshed flying
optical network connected by radio frequency
to users and to the internet network via
gateways.

”

© RossHelen, Shutterstock

“To meet these requirements, we have been focusing
on the development of a Photonic Modulation Routing
and Digitalisation (P_MRD) Unit. The P_MRD acts as the
interface between the satellites’ OISLs (typically four per
satellite) and the payload digital processor (connected to
end users and gateways via RF antennas). It is key to enable flexibility, efficient routing, redundancy, and advanced
multiplexing of signals,” says Ravel.
satellites (HTS) launched over the past decade were met
with lukewarm success in Europe and North America due
to their high latency, limited capacity and high cost, LEO
satellite constellations already show much more promise.
Using hundreds of satellites placed in LEO/MEO orbits and
costing less than EUR 1 million per unit, LEO constellations use commercial off-the-shelf components to reduce
cost. The only counterpart of that approach is a limited
lifespan, as these components are not designed for use
in space.
Next in R&D line are satellite constellations with OISLs
(even optical feeder links). “In a constellation with OISLs,
satellites become the nodes of a meshed flying optical
network connected by radio frequency to users and to
the internet network via gateways,” explains Karen Ravel,
project manager at Sodern and coordinator of the SODaH
(Software Defined Space Optical Data Highway) project.
The SODaH consortium refers to this system as ‘fibre in
the sky’ and has been developing technologies to streamline it with support under Horizon 2020.
Several key enablers of this technology already exist and
are considered as sufficiently mature for high-end applications. OISL communication between satellites can be
processed in laser communication terminals, the on-board
digital processor and the radio frequency receiver. But as
satellite constellations typically consist of smaller and
cheaper satellites that need to be more versatile and
reconfigurable, there are still important gaps to be filled.
New concepts of payloads – acting as RF/Photonic converters and routers – have yet to be developed.
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The SODaH project has been developing such a P_MRD
Unit since the end of 2018 with a view to making it ready
for future generations of constellations as soon as 2025.
The project has already reached its first milestone, which
consisted in meeting four design objectives: investigating
the performance of candidate constellations; identifying
payload architecture to achieve the required throughput; deriving the optical sub equipment specifications for
iteration and finalisation; and establishing a test plan to
characterise the payload demonstrator at system level.
In fact, another key milestone is now within reach: the
P_MRD Unit design review, which is scheduled for completion by the end of February 2020.
By the time the project ends later this year, the P_MRD
Unit should have reached TRL 5. From thereon, a path will
be cleared towards commercial use of satellite constellations equipped with OISLs. End users should then benefit
from satellite-based 100+ Mbps connections seamlessly
integrating with 5G networks, which would be of considerable interest not only for remote, unserved areas but also
for moving terminals like boats and planes.

SODAH
⇢
⇢
⇢
⇢

Coordinated by Sodern in France
Funded under H2020-LEIT-SPACE
cordis.europa.eu/project/id/821878
Project website: sodahconstellatio

P R OJ E C T O F T H E M O N T H

A new form of the Northern Lights
discovered thanks to amateur stargazers

© fromQ, Shutterstock

Thanks to the boundless energy of a group of aurora enthusiasts, a European Research
Council-funded astronomer from Finland has been able to describe a completely new form of the
Northern Lights for the very first time.

In a truly heart-warming science story, Minna Palmroth,
funded by the PRESTISSIMO (Plasma Reconnection, Shocks
and Turbulence in Solar System Interactions: Modelling and
Observations) project, has been able to introduce the world
to a marvellous new form of the Northern Lights.
The Northern Lights – or aurora borealis – come in many
different shapes and are the result of charged particles
ejected from the Sun and funnelled towards the North and
South Pole as a result of the Earth’s magnetic field. Then
they interact with atmospheric gases (such as oxygen and
nitrogen), increasing the energy of these gases which is
then released as light.

“

International interest has been phenomenal and
the great thing is that due to its vast media reach, at least
2.5 billion people have seen the story. Now I’m constantly
receiving whole new observations from enthusiastic ‘citizen
scientists’ from all over the world!

”

Minna Palmroth, PRESTISSIMO Principal Investigator

To find out more about this charming discovery, you can
access the original press release here: helsinki.fi/en/news/
science-news/citizen-science-discovers-a-new-form-ofthe-northern-lights
PRESTISSIMO

The new pattern of the Northern Lights resembles sand
dunes and was the result of Palmroth’s invitation to join a
Facebook group of aurora enthusiasts to give them a science lesson on the different forms the Lights take.

⇢ Hosted by the University of Helsinki in Finland
⇢ Funded under H2020-ERC
⇢ cordis.europa.eu/project/id/682068
bit.ly/2W8B3pd

If you are interested in having your project featured in ‘Project of the Month’ in an upcoming issue,
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Why some females choose
to have multiple mates
Researchers are still trying to find out why certain animal species mate multiple times
during their lifetimes, while others stick with just one mate. Could the reason be a boost
to the immune system? An experimental research project sought to find out.
Some female animals mate just once in their lifetime. For
others, this just doesn’t seem to be enough. Females in
certain species have lengthy and diverse sexual careers,
opting for polyandry and mating with several male partners. Why is this the case? Decades of research into this
question and scientists are still searching for a conclusive answer.

“This fly species is unique in that the number of times
females mate is under strong genetic control, and this
trait shifts throughout its range in North America, with
northern population females mating more frequently
than females in southern populations,” says Nina Wedell,
Professor of Evolutionary Biology at the University of
Exeter and IMMUNFUNC project coordinator.

One theory is a relationship between sexual proclivity and
the immune system. Males transfer ejaculates to females
which could contain pathogens, meaning more contact
could push up the chances of catching a sexually transmitted infection. Could the increased contact actually be
selecting for more resistant females?

The team designed a way to challenge the flies’ immune
system using two species of bacteria that trigger different resistance pathways.

The IMMUNFUNC (Female immune function in compensation for polyandry) project, undertaken with the support of the Marie Skłodowska-Curie programme, explored
the complex relationship between polyandry, pathogens
and immunity to try to uncover more answers about the
variation in sexual activity. The hypothesis driving the
research was that polyandry correlates positively with
female immune defence efficiency – more mates, better
protection. This could make sense from an evolutionary
perspective, if the long-term benefits of better defences
outweigh the short-term costs coming with a higher risk
of disease.

MATING UNDER THE MICROSCOPE
To test the hypothesis, the IMMUNFUNC team investigated the relationship between genetically determined
polyandry levels and female resistance against pathogens in 10 different genotypes (genetic forms) of the fruit
fly Drosophila pseudoobscura. The flies had a profoundly
different genetic predisposition to polyandry, letting the
team examine the effects of genetic variation and mating
on the female immune function.
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“We used female survival when being infected with these
two bacteria as an index of immune function in the 10
genotypes when exposed to different mating regimes.
Thus, we checked correlations between female survival
and polyandry levels for each bacterial species and how
this relates to expression levels of immune genes and
bacterial load across the 10 genotypes,” Wedell explains.

FRUITFUL RESEARCH
Contrary to the hypothesis, the research actually revealed
no significant correlation between the number of mates
and immune system defence. Rather, the team found that
genetic variations are responsible for the level of resistance to pathogens and that the effects of multiple mates
vary between these different genotypes.
“This shows that some genotypes have an overall more
efficient immune system than others and that there is no
trade-off between different types of immune responses,”
Wedell concludes.
Although the original hypothesis was rejected (itself a fundamental process in the progress of scientific research),
the project found the first evidence showing that genetic
variations account for the impacts of mating strategies
within fly populations.

© Vladimir Kayukov, Shutterstock

“

We used female survival when being
infected with these two bacteria as an index of
immune function in the 10 genotypes when
exposed to different mating regimes.

”

The research will be useful for the development of pest
management, which relies on the mass sterilisation of
males. Understanding more about female sexual activity
and fertility will help make this research and its practical
applications more efficient.

IMMUNFUNC
⇢ Coordinated by the University of Exeter in the United
Kingdom
⇢ Funded under H2020-MSCA-IF
⇢ cordis.europa.eu/project/id/746169
⇢ Project website: biosciences.exeter.ac.uk/
wedellpolyandry
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New insight into RNA mutations
and the role of ‘chaperones’

© Thomas Andreas, Shutterstock

DNA is the blueprint of life. RNA is usually thought of as its transcript, providing
instructions on how to build all the different proteins that create and maintain the
body. An EU project probed RNA chaperones, which help RNA to form correctly
and to mitigate mutations.

Ribonucleic acids (RNAs) are a class of single-stranded
molecules that are mobile copies of the information contained in our DNA. They are translated into proteins to
build our bodies. But much remains a mystery about RNA
and its functions. Over the last 30 years, scientists have
discovered it is capable of far more than intermediating
between DNA and proteins.
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EU project MuRChap (The mutation-buffering capacity of
RNA chaperones) has learnt more about the rules governing RNA chaperones. The research was carried out at
Imperial College of London, with the support of the Marie
Skłodowska-Curie programme.

“
”

We found that the RNA
chaperone does have an impact on which
mutation combinations survive and which
don’t.

RNA transcripts are strings of information and like real
string can bend, curve and attach to themselves. “This
attachment process, what we call folding, can easily go wrong,” explains researcher Tobias Warnecke,
Group Leader of the Molecular Systems Group at the
MRC London Institute of Medical Sciences (LMS) and
Imperial College London. “RNA chaperones help RNAs to
fold correctly.”

CLEVER CHAPERONES
The project focused on the mutations that make it more
likely that the RNA folds defectively, asking how RNA
chaperones buffer or mitigate them. “Many mutations are
what we call ‘neutral’ – they make no difference to your
survival and reproductive success,” says Warnecke.

They arranged the experiment so that each RNA copy is
produced by a different Escherichia coli cell. The cell can
only survive if the intron folds as it should. “We can then
measure how bad certain mutations are by monitoring
which mutation combinations we don’t find after letting
E. coli multiply,” notes Warnecke.
The results were conclusive: “We found that the RNA
chaperone does have an impact on which mutation combinations survive and which don’t.” However, the effect
of RNA chaperones on which mutation combinations are
tolerated, and which are not, is complex.
Warnecke hopes more fundamental research will follow
to gain further insights, paving the way for RNA-based
tools to tackle genetic diseases.
“We want to improve our understanding of how common
the buffering functions are. For example, do RNA chaperones in the human genome provide similar buffering
to that seen in our simple model system? If so, does
this buffering affect mutations in the human genome?”
asks Warnecke.

“Some, on the other hand, are deleterious. The chaperone can render some mutations that would otherwise be
problematic, almost invisible.”
MURCHAP
The MuRChap team took an organism called Tetrahymena, common in ponds, and examined group I intron,
which integrates into the genes of the host organism. It
can remove itself from the RNA transcript before getting
translated into protein. RNA structure is important for
intron: it can only remove itself if it folds properly.

⇢ Coordinated by Imperial College of Science, Technology
and Medicine in the United Kingdom
⇢ Funded under H2020-MSCA-IF
⇢ cordis.europa.eu/project/id/747199
⇢ Project website: molsys.csc.mrc.ac.uk/Research.html

The researchers introduced tens of thousands of mutations into the group I intron, generating close to all possible combinations of mutations in a small section of the
RNA they knew to be critical for its function.
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RESULTS PACK ON PLANT HEALTH
Plants are the source of air we breathe and over 80 % of the food
we consume. Therefore, keeping plants healthy is not only
important, it is absolutely vital for our future. This Results Pack
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to the protection of plant health.

Check out the pack here:
cordis.europa.eu/article/id/413320

For free magazine subscription and more go to:
cordis.europa.eu/research-eu
Follow us on social media too!
facebook.com/EUresearchResults
twitter.com/CORDIS_EU
youtube.com/CORDISdotEU
instagram.com/cordis_eu
Follow us on facebook and twitter:
facebook.com/EULawandPublications

Follow ustwitter.com/EUPublications
on facebook and twitter:
facebook.com/EULawandPublications
twitter.com/EUPublications

EN

