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PROJECTS MAGAZINE has been circulated at many events in
Europe over the years as Insight seeks to broaden its engagement
with the research community through our numerous media
partnerships and collaborations. In the coming months we will be
present at World of Health IT in Nice, the Industrial Technologies
conference in Athens and the European Business Summit in
Brussels (find out more about our media partnerships on page 66).
Having a Europe-wide perspective when it comes to research and
innovation is crucial, and this is no better demonstrated than
within this edition’s focus on forestry. The FOROPA project (page 26) shows how
collaboration between countries has led to better supply chain management practice in
the world of biomass. We also speak to European Commissioner for the Environment Janez
Potočnik about the importance of bringing a balanced and measured approach to forestry
policy in Europe (page 36). Forests are an unusual resource in that they are both
renewable and extinguishable, he says, and so it is up to us to ensure that the European
bio-economy is backed by a comprehensive natural resources strategy.
Research infrastructures in Europe are some of the best in the world, without which much
of the cutting edge research we have done simply could not have occurred, and so we at
Projects Magazine are always looking to promote the very best of these essential
resources. The GÉANT network (page 54) has recently undergone a radical new upgrade
that will allow it to cope with the ever-growing influx of data from the likes of the LHC
and the soon-to-be-operational Square Kilometre Array. The new MERIL database (page
44) will bring together accurate and readily available information on all of these
infrastructures, providing an invaluable tool to the scientific and policy communities.
As Europe enters a new era of research funding with the launch of Horizon 2020,
Projects Magazine will continue to focus on all aspects of these essential
infrastructures, while maintaining our commitment to continued engagement with the
research community through our ambitious partnerships with leading events.
Meanwhile, readers can expect even more thought-leading insight, comment and
analysis from Europe’s innovation champions as we look to a bright future in which
collaboration will be a key ingredient to success.

William Davis
William Davis
Managing Director, Insight Publishers
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Foreword
By Máire Geoghegan-Quinn
European Commissioner for Research, Innovation and Science

E

veryone involved in Horizon 2020 certainly has reason
to celebrate. Over the next seven years, we will use
every cent of Horizon 2020’s budget to build a stronger,
more innovative and more competitive Europe, and
improve the quality of life for everyone.
With 79 billion euro over seven years, Horizon 2020 is one of the few
areas of the EU’s new budget that sees a major increase in resources.
This is a strong signal from the Member States of the importance of
continuing to invest now in the drivers of the economy of tomorrow.
I am determined that this additional money – which represents a
roughly 30 per cent increase in real terms on the 7th Framework
Programme for Research – will be invested as wisely and efficiently
as possible.
Because Horizon 2020 is not just about research and innovation,
crucial though they are. Horizon 2020 has much bigger ambitions – to
play a major role in Europe’s fight for jobs and growth.
I think we have really succeeded in our overarching goal of a more
coherent, simpler programme that will make it easier to participate,
especially for smaller research organisations and small businesses. For
the first time all EU-level funding for research and innovation is under
one roof, providing support at every step from lab to factory to market.
We have slashed red tape. While the previous generation of
programmes had lots of different rules, Horizon 2020 applies the same
rules everywhere. Projects will now be up and running in eight months
– that’s four months earlier than under the current system.
Horizon 2020 has been designed from the beginning to get more people,
companies and organisations involved. So who stands to benefit? First
and foremost, Horizon 2020 will be good for Europe’s citizens.
With its focus on delivering both economic and societal impacts,
Horizon 2020 will tackle the issues that matter most to people:
stimulating growth and competitiveness, creating new and better jobs
and finding answers to our biggest societal challenges.
This is because the challenges facing Europe cannot be solved by a
single field of science or technology, let alone a single Member State.
It will enable the world’s best scientists to push back the frontiers of
knowledge in universities and research centres across Europe, thanks
to a bigger budget for the prestigious European Research Council and
the Marie Skłodowska-Curie actions on researcher training, mobility
and careers.
Horizon 2020 will be good for the researchers who want to collaborate
across borders to develop new technologies that will help us tackle
challenges like climate change, energy security or public health.
Horizon 2020 will be good for businesses that spot the market
potential of the results of this excellent research because Horizon 2020
will accompany and support them with new close-to-market actions.
The industrial leadership pillar will promote even greater industry
involvement and leverage of investment, including dedicated support
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for ICT, nanotechnology, materials and production technology, more
public-private partnerships, and reinforced support for demand-driven
innovation like innovation procurement.
Five Public/Private Partnerships - dealing with innovative medicines;
fuel cells and hydrogen; aeronautics; bio-based industries; and
electronics - are expected to mobilise up to around 22 billion euro of
investments, with 8 billion coming from the EU. These Partnerships offer
huge opportunities for researchers and companies, including SMEs.
Indeed, Horizon 2020 has been designed to be good for SMEs.
Research and innovation for our most innovative small and medium
sized companies is promoted across Horizon 2020 as a whole, but we are
also introducing a new instrument tailored to their specific needs.
Horizon 2020 will also be good for regions that are currently lagging
behind, with measures to spread excellence, widen participation and
encourage smart specialisation.
We designed the programme, from the beginning, to help Europe’s
researchers and innovators achieve their very best. Reform wasn’t
always easy, but it has been very worthwhile.
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L E A D STORY

The fight against poverty-related diseases is gaining ground as
scientists prepare trials of vaccines for hookworm, leishmaniasis
and other parasitic diseases common in the developing world,
thanks to the support of public research funding.

C

hronic diseases are an everpresent problem in the developing
world, but attract only a small
share of its research funding.
Pharmaceutical
companies
require high returns to justify costly
research investments, but victims of
poverty-related diseases can rarely afford to
pay for patented medicines. This leaves many
countries in these areas in a vicious cycle of
poverty, with anaemia and stunted growth
caused by parasitic infections keeping adults
away from work, children out of school and
leaving economies on their knees.
The EU hopes to counteract this
situation by investing in research
projects that fund early stage research
and clinical trials, offering a chance for
the private sector to exploit the results in
later-stage development and marketing.
Success could improve close to a billion
lives and support economic growth in
countries held back by poor health.
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The EU-funded HOOKVAC project, for
example, is aiming to complete initial
human tests on a vaccine for the parasitic
hookworm. Project coordinator Dr
Remko van Leeuwen of the Amsterdam
Institute for Global Health and
Development sees multiple advantages
in this approach. “This is a disease that
affects around 600 million people
globally”, he says. “We believe that a
vaccine can really be effective and make
a difference.”
Diseases
like
hookworm
and
leishmaniasis can be treated using
antibiotics, but that does nothing to
prevent reinfection. That makes
vaccines both more affordable and
more effective, according to Professor
Giuseppe Pantaleo, who coordinates
the EU-funded IDEA consortium,
which examines the links between
worms and diseases like tuberculosis,
HIV and malaria.

However, vaccines must overcome the
intrinsic complexity of many povertyrelated diseases. Many pathogens change
so rapidly that classic techniques are of
little use. For example, the parasite behind
leishmaniasis, a disease that causes sores
of the skin, sabotages the standard
response of the immune system by
infesting the very cells that the body sends
out to contain it. It then continues to
change form so as to evade antibodies and
thrives inside the immune system. Only
recently have scientists at the EU-funded
MuLeVaClin project worked out a way to
engineer agents that are complex enough
to keep the parasite in check.
But no matter how clever the technology
is, researchers need money to run field
tests. Thanks to the EU investment, this is
now happening for a number of projects in
which funding was previously inadequate,
helping the fightback against povertyrelated diseases to begin in earnest.
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New book reveals secrets of
securing Horizon 2020 funding

T

he onset of Horizon 2020 signifies an exciting new
era of scientific research, but the process of
submitting a fresh proposal still induces terror in
many involved. To help people through this process,
Dr. Seán McCarthy has launched a new book entitled, “How
to Write a Competitive Proposal for Horizon 2020”. The book
is an essential tool for research managers seeking Horizon
2020 funding. It provides practical advice to researchers,
describes the evaluation process, and provides advice on
how to address non-scientific subjects such as project management, European policy
making, impact analysis and financial administration.
Running from 2014 to 2020 with a budget of just over €70bn, the EU’s new programme for
research and innovation is part of the drive to create new growth and jobs in Europe. It is
estimated that approximately 20,000 projects will be funded during the period 2014 to
2020, with only around one in five proposals being accepted.

IMAGE SPOTLIGHT
© ESA, NASA

In brief
Research data and
services workshop
EUDAT is teaming up with RDA
Europe (Research Data Alliance),
OpenAIRE and TTA (a Finnish national
research data initiative) at the EGI
Community Forum 2014 (May 19-23)
to organise a workshop on Research
data and services. Technically driven by
representatives from the four initiatives,
the workshop will offer an overview of
the data service solutions available and
opportunities to collaborate through
the RDA Interest / Working Groups.
See http://www.eudat.eu/events/egicommunity-forum-2014 for details.

More support for
IPF patients
Advocacy groups and healthcare
professionals from a number of
European countries met in Brussels
on March 8 this year to identify and
agree the key priorities for idiopathic
pulmonary fibrosis (IPF patients). IPF
is an irreversible, progressive and
ultimately fatal fibrotic interstitial
lung disease. A charter will form
a central part of efforts to raise
awareness of this rare condition to
bring it to the attention of national
and European policy makers. The
charter will be launched via an online
public petition at the EU Parliament
later this year.

The UK’s new gateway
to research

Galaxies collide
This striking image from the Hubble
telescope shows spiral galaxy ESO
137-001 as it moves through the
heart of galaxy cluster Abell 3627.
The image not only captures the
galaxy and its backdrop in stunning
detail, but also something more
dramatic. The intense blue streaks
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streaming outwards from the galaxy
are in fact hot, wispy streams of gas
that are being torn away from the
galaxy by its surroundings as it moves
through space. This is due to a
process known as ram pressure
stripping, a drag force felt by an
object moving through a fluid.

The UK’s Technology Strategy
Board (TSB) has launched a website
providing access to the UK’s latest
research projects. Called Gateway
to Research, the website provides
information about research and
innovation supported by the UK’s
seven research councils and the TSB.
Designed to help those looking for
research collaboration opportunities
(particularly SMEs), users are able to
search for information on more than
42,000 projects from over 33,000
researchers. You can visit the site at:
http://gtr.rcuk.ac.uk/
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SEED review

EMSO

www.seedresearchlibrary.com/environmentclimate-research-projects/189/emsounderstands-ocean-mysteries

R

epresenting the largest habitat on the planet, the
open oceans and deep seafloor have the capacity
to profoundly influence the Earth, with many of
the processes operating in the oceans affecting human
society directly. Changes relating to resource availability,
climate change, habitat destruction and geo-hazards
have heightened our need for an improved understanding
of the driving factors and impacts of such changes.
The European Multidisciplinary Seafloor Observatory
(EMSO) is a large-scale European research infrastructure
composed of fixed-point, seafloor and water column
observatories with the basic scientific objective of realtime, long-term monitoring of environmental processes
related to the interaction between the geosphere,
biosphere and hydrosphere.
Over the past few decades, research has revealed the
enormous complexity of the processes that operate in the
Earth’s oceans. These processes, such as climate
regulation, carbon dioxide uptake and the provision of
natural resources have a direct impact on human
societies, and thus compel us to improve our
understanding of how they operate and interact. EMSO
aims to encompass the breadth of these major processes
by means of sustained and integrated observations, and
will allow a greater understanding of the connections
between atmospheric, surface ocean, biological pump,
deep sea and solid-Earth dynamics. This in turn will lead
to us being better equipped to address pressing issues
such as: natural and anthropogenic change; the
interaction between ecosystem services, biodiversity,
biogeochemistry, physics and climate; and the impact of
exploratory and extractive activities.
The SEED Research Library (www.seedresearchlibrary.
com) is the publishing portal for SEED, Insight’s very own
platform for hosting interactive multi-media content as
an effective and affordable form of dissemination for
projects. If you would like your project to appear in the
SEED Research Library, please contact Sam Davis on +44
(0)1172033120 or sam@ipl.eu.com
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Rewarding quality journalism

T

he European
Jour nalism
Centre (EJC)
received more
than 300 applications
in the third round of
its Innovation in
Development
Reporting Grant
Programme.
The organisation is now evaluating the
entries and will shortlist those with most
promise. Shortlisted applicants will then
have one month to submit a complete
proposal and provide any necessary
supporting documents. The grants will
be announced in the end of May.
The Innovation in Development
Reporting Grant Programme (IDR) was
launched in January 2013 by the EJC with
support from the Bill & Melinda Gates
Foundation. A selection of reporting
projects that judges rate with the highest
impact potential are awarded funding
aimed to reward quality journalism and

advance a new and distinctive agenda for
development coverage. In 2013 the EJC
awarded 28 grants.
The European Journalism Centre (EJC)
is a non-profit international foundation
with the remit to improve, strengthen,
and underpin journalism and the news
media. This mission has two main
aspects – to safeguard, enhance, and
future-proof quality journalism in
Europe while supporting initiatives
promoting press freedom in emerging
and developing countries. This often
includes creating the framework
conditions for independent and selfdetermined journalism where it does not
exist. To these ends, the EJC provides
thematic training, professional capacity
development, and a wide range of
support activities for journalists.
Journalists interested in submitting
for the fourth round of funding can
apply before July 23, 2014. Visit http://
journalismgrants.org
for
more
information.

19th century physics could
change future of nanotechnology
A new twist on a very old
physics technique could
have a profound impact
on one of the hottest
topics in nanotechnology.
Researchers at the University
of Cincinnati have found
that their unique method
of light-matter interaction
analysis appears to be a
good way of helping make
better semiconductor
nanowires.
Key to this research is a
new method of Rayleigh
scattering, a phenomenon
first described in 1871, which
is the scientific explanation
for why the sky is blue in
the daytime and turns red
at sunset. The researchers’

Rayleigh scattering technique
probes the band structures
and electron-hole dynamics
inside a single indium
phosphide nanowire, allowing
them to observe the response
with a time resolution in the
femtosecond range – or one
quadrillionth of a second.
“We can generate a
live picture of how the
electrons and holes are
excited and slowly return
to their original states,
and the mechanism behind
that can be analysed and
understood,” says student
Yuda Wang. “It’s all critical
in characterising the optical
or electronic properties of a
semiconducting nanowire.”
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One quarter of all Europeans experience
blocking of internet content
24 percent of European internet users say
they are prevented by their providers from
watching videos, listening music or using
other applications of their choice, according
to a new Eurobarometer survey of 28,000
citizens across the EU. The survey highlighted
a number of ways in which service providers
have been found to be screening content
and not properly providing the services
offered in their subscriptions.
European Commission Vice President Neelie
Kroes said: “When you buy an internet
subscription you should get access to all
content, and you should get it at the speed

you have paid for. That is what the open
internet should be, and all Europeans should
have access to it.”
The findings of the study reinforce evidence
reported by the Body of European Regulators
for Electronic Communications in 2012 on net
neutrality and open internet. “My goal is to
protect consumers by guaranteeing an open
internet across Europe and by giving them
new rights and transparency regarding their
internet connection. My goal is also to protect
innovation, so that anyone can innovate on
the open internet and alongside the internet
without harming it. This would ultimately

promote more competition and choice for the
benefit of consumers,” said Kroes.
The commission’s proposed Connected
Continent Regulation aims at a single
market for internet and communications.
This proposal would deliver an open
internet for all citizens in Europe and
enhance transparency by requiring
operators to provide their customers with
accurate information about the speed and
quality of the internet service they provide.
It would end discriminatory blocking and
throttling and deliver effective protection
of the open internet.

Biomass shown to be effective at reducing CO2 emissions
There are three questions that have
never been fully answered about the use of
biomass from plants as a renewable energy
source: “Is it efficient?”, “Is it economically
profitable?” and “Does it reduce greenhouse
gas emissions?” To answer these questions, a
research team led by ERC grantee Professor
Reinhart Ceulemans, a leading expert in forest
ecosystems and bio-energy crops from the
University of Antwerp (Belgium), has been
working for five years on the potential of
poplars as a substitute for fossil fuels. They
have shown that these trees produce six times
more energy than they consume and reduce
CO2 emissions.
“The POPFULL project is the first in the world
to draw up these complete figures,” explains
Prof. Reinhart Ceulemans, head of the research
group in Antwerp. ‘The results confirm that
poplars and willows are exceptionally suited
to biomass plantations operating in our
temperate climate. We have calculated that,
in terms of energy, this bioenergy plantation is
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very profitable (six times more energy output
than input) and mitigates a considerable
amount of greenhouse gases.”
The project, which is funded by a €2.5m
grant from the ERC, involves work on a short
rotation coppice plantation field of poplars
in Lochristi, East Flanders. These types of
plantations are made up of densely packed,
fast-growing trees grown in rotations of
less than five years, which provides many
benefits in terms of energy balance, CO2
emission, protection and purification of
water, maintenance of biodiversity, landscape

preservation and decrease in land erosion.
The results of the research also prove that
biomass produced at plantations which
these methods can significantly reduce CO2
emissions produced during renewable energy
production. However, significant emissions of
nitrous oxide and methane – two powerful
greenhouse gases – were observed at the
plantation, which was formerly farmland,
between 2010 and 2013. This means that the
greenhouse gas balance is dependent upon
the soil conditions and on the amount of
fertilisers used in the past.
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30,000 year-old virus

discovered in Siberia

A

new type of giant virus called
Pithovirus has been discovered in
the frozen ground of extreme
north-eastern
Siberia
by
researchers from the French National Centre
for Scientific Research and the Russian
Academy of Sciences. Buried underground,

this giant virus, which is harmless to humans
and animals, has survived being frozen for
more than 30,000 years.
Researchers were surprised to discover a
new giant virus more than 300,000 years old
(contemporaneous with the extinction of
Neanderthal man), which they have named

Pithovirus sibericum. Because of its amphora
shape, similar to Pandoravirus, the scientists
initially thought that this was a new member albeit certainly ancient - of this family. Yet
genome analysis showed that this is not the
case. Though it is large for a virus, the
Pithovirus genome contains much fewer genes
(about 500) than the Pandoravirus genome (up
to 2,500).
In-depth analysis of Pithovirus shows that it
has almost nothing in common with the giant
viruses
that
have
previously
been
characterised. This makes it the first member
of a new virus family, bringing to three the
number of distinct families of giant viruses
known to date. This discovery, coming soon
after that of Pandoravirus, suggests that
amphora-shaped viruses are perhaps as
diverse as icosahedral viruses, which are
among the most widespread today.
The study has demonstrated that viruses can
survive in permafrost, the permanently frozen
layer of soil found in the Arctic regions. These
findings have important implications in terms
of public health risks related to the exploitation
of mining and energy resources in circumpolar
regions, which may arise as a result of global
warming. The re-emergence of viruses
considered to be eradicated, such as smallpox,
is no longer the domain of science fiction.

Switzerland frozen out of Horizon 2020 funds
Switzerland will be unable to participate
as a full member in either Horizon 2020 or
Erasmus+ during 2014, the EU commissioner
for employment has said. Speaking in the
European Parliament, commissioner László
Andor said that the pause in negotiations on
Switzerland’s participation in Horizon 2020
will have significant implications for Swiss
researchers looking to win funds this year.
Discussions on the country’s involvement
in both Horizon 2020 and Erasmus+ were
suspended earlier this month, after a vote by
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Swiss citizens to limit the free movement of
EU citizens.
“In the absence of an agreement on Horizon
2020, Switzerland does not participate as
an associated country,” Andor told MEPs.
“This means that for 2014 calls for proposals,
the participation of Swiss entities will be
according to the provisions governing the
participation of third countries.”
According to these rules, Swiss organisations
will be unable to host individuals funded
by the European Research Council, or win

grants awarded under the SME instrument.
Swiss researchers will still be able to take
part in collaborative research projects but the
country must fund its own participation and
projects will need to include three further
EU member states or associated countries to
meet the eligibility criteria.
However, Swiss researchers will still be able
to act as project coordinators for collaborative
research grants, because “the place of
establishment is irrelevant for a consortium’s
choice of a coordinator”, according to the EC.
Both sides have stated that they are fully
committed to finding a solution to the
impasse, to enable Switzerland to continue its
involvement in programmes including Horizon
2020. However, EU-Swiss discussions are
waiting on a legal review being undertaken by
Switzerland to determine its position, which
should be completed in early April.
Should negotiations be completed later in
2014 leading to Switzerland’s association in
Horizon 2020, the rules on Swiss participation
will revert immediately to allow them to be
funded as an associate member.
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In brief
Invasive plants use our
shoes as transport
Scientists are asking hikers to clean
their shoes and other equipment before
trips, following a new study that has
shown how alien species can travel
long distances and outcompete native
vegetation. Harsh, cold climates don’t
seem to stop them, and global warming
is making the problem worse. “Alien
plants often gain advantages in their
new environment because they lack
natural enemies,” said ecologist Ann
Milbau of the Climate Impacts Research
Centre in Abisko, Sweden.

Colourful future for
photovoltaics

© Neil Cook, University of Hertfordshire

Most red dwarfs have planets,
says new study

T

hree new planets classified as
habitable-zone super-Earths
are amongst eight new planets
discovered orbiting nearby
red dwarf stars by an
international
team
of
astronomers from the UK and Chile.
The study identified that virtually all red
dwarfs, which make up at least three
quarters of the stars in the Universe, have
planets orbiting them. The research also
suggests that habitable-zone super-Earth
planets (where liquid water could exist,
making them possible candidates to support
life) orbit around at least a quarter of the red
dwarfs in the Sun’s own neighbourhood.
These new results have been obtained from
analysing data from two high-precision
planet surveys – the HARPS (High Accuracy
Radial Velocity Planet Searcher) and UVES
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(Ultraviolet and Visual Echelle Spectrograph)
– both operated by the European Southern
Observatory in Chile. By combining the
data, the team was able to detect signals that
were not strong enough to be seen clearly in
the data from either instrument alone.
Dr Mikko Tuomi, from the University of
Hertfordshire’s Centre for Astrophysics
Research and lead author of the study, said:
“We were looking at the data from UVES
alone, and noticed some variability that
could not be explained by random noise. By
combining those with data from HARPS, we
managed to spot this spectacular haul of
planet candidates.”
“We are clearly probing a highly abundant
population of low-mass planets, and can
readily expect to find many more in the near
future – even around the very closest stars
to the Sun.”

Colourful, see-through solar cells
invented at the University of Michigan
could one day be used to make
stained-glass windows, decorations
and even shades that turn the sun’s
energy into electricity. The cells have
the potential to vastly broaden the use
of the sun as an energy source, says
Professor Jay Guo. “I think this offers
a very different way of utilising solar
technology rather than concentrating
it in a small area. We can make solar
panels more beautiful - any colour
a designer wants – as well as widely
deploying these panels, even indoors.”

Armchair activists
mostly ineffective
Social media has fuelled
unprecedented civic engagement in
recent years, and digital networks
have helped spark mass protest and
revolution – think the Arab Spring.
But most of the time, a new study
suggests, the accomplishments of
online activism are much more
modest. Published in Sociological
Science, the researchers focused
their attention on the “Save Darfur
Cause” on Facebook. Of the 1
million-plus members, 99.76 percent
never donated any money and 72.19
percent never recruited anyone else.
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Forestry
Fuels can be derived from sustainable organic sources using refinement methods known as
bioprocessing. To encourage the technology’s proliferation, Swiss scientists are streamlining biofuel
production using chemical engineering to consolidate fundamental stages in the production chain

Consolidated bioprocessing for
biofuel production using
non-genetic techniques

dense
membrane

ethanol

c elluloly tic
enzymes

y-posit ion

ethanol
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pretreated
biomass slu rr y

released
s ugar

often dispense bleak
prognoses for the future of the planet,
decrying humanity’s penchant for eroding
its delicate ecosystems. Our dependence
on energy, and the fuel which delivers it,
is often cited as a primary causal factor.
Indeed,
according
to
the
UN’s
Intergovernmental Panel on Climate
Change, world temperatures could rise to
threatening levels within 30 years, if we
continue to incinerate depleting fossil fuel
sources
at
current
rates.
Some
policymakers have heralded fracking gas
from rock formations as a ‘clean’ shortterm saviour, but even these wells – whose
cleanliness is also disputed – will
ultimately run dry.
“It’s imperative that we find alternatives
to fossil based combustibles,” says Dr
Michael Studer of Bern University of
Applied
Sciences
(BFH-HAFL)
in
Zollikofen. “Second generation biofuels

O2

Official sources

yeast /bacte rial
biofilm (anaerobic )

are a viable solution to this dilemma,
which could be provided at sufficient scale
to address these problems immediately.”
In contrast to ‘first generation’ biofuels
made from edible crops like sugarcane or
corn, the resource for such advanced

fungal biofilm
(aerobic )

oxygen conc .

biofuels is lignocellulosic biomass, the
most ubiquitous organic material on
earth. Unfortunately, the processing
techniques for refining lignocellulose are
much more elaborate and expensive
compared to first generation feedstocks.
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often
accompanied
by
additional
separating, washing and detoxification
steps necessary to maximise yields.
One way to make the process more cost
effective is the integration of several
process steps into one step (called
consolidated
bioprocessing),
ideally
combined with the elimination of washing
and detoxification steps. The molecular
biology approach to this is the engineering
of one superior, genetically modified
microorganism able to produce the
hydrolytic enzymes and ferment the
derived sugars into ethanol. Though
undoubtedly a highly attractive approach,
it is still an open question whether such a
highly engineered organism could
withstand the rigors of a large-scale
“Consequently,” says Studer, “economic
conversion of biomass into chemicals and
fuels is an important scientific challenge.”
Currently,
biochemically
refining
biomass such as wood or agricultural
residues to the desired end-product
requires several steps. First, the material
is pre-treated at elevated temperatures
necessary to achieve high yields in the
following enzymatic hydrolysis step.
Here, the polymeric carbohydrates – the
hemicellulose and the cellulose – are
cleaved by the action of enzymes into
monosaccharides, e.g. glucose and xylose,
which can then be fermented by selected
microorganisms to the desired product.
The necessary enzymes for the hydrolysis
step are either produced onsite in a
separate reaction tank, or are purchased
from an external vendor, with both
versions contributing significantly to the
conversion costs. The three main steps are
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oxygen rich (aerobic) conditions whereas
the conversion of sugars to ethanol by
yeast takes place under anaerobic
conditions. Thus, a special membrane
reactor was developed, where the
researchers layered the involved groups of
microorganisms in a biofilm atop each
other creating a reactor in which both
catalysts function simultaneously.
The concept is simple, but must be
precisely executed to ensure its success.
Oxygen necessary for the growth of the
aerobic fungi is delivered via a dense
oxygen-permeable membrane, whereas
the upper layer of the biofilm and the
fermentation broth are purposely deprived
of
it,
creating
different
growth
environments for the varied types of

“Second generation biofuels are a viable solution to
this dilemma, which could be provided at sufficient
scale to address these problems immediately”
industrial process. Furthermore, the use of
such
biocatalysts
might
lead
to
considerable disposal costs.
As an alternative, Dr Studer and his
team at the Swiss Federal Institute of
Technology (ETH) in Zurich started to
develop a novel consolidated bioprocessing
technique using a mixture of robust
industrial microbial strains growing in
one reactor. The main challenge was that
the oxygen requirements of the involved
organisms
are
different:
fungal
cellulolytic enzyme production requires

microorganisms needed. Enzymes secreted
in the aerobic part of the biofilm are
released into the slurry of pre-treated
biomass, hydrolysing the cellulosic
material to release monomeric sugars.
Rapid fermentation of the sugars ensues
due to the intervention of the faster
growing yeast cells, which grow in the
anaerobic regions of the reactor. As these
complete their work, ethanol is released.
“Our
process
definitely
functions
effectively,” says Studer. “Yields are
around eighty percent, if we’re converting
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pure cellulose into ethanol. Using prethermochemically by high temperatures
treated, non-detoxified wheat straw as a
in order to render the hydrolytic enzymes
raw material, the yield is only slightly
effective,” explains Studer. Furthermore,
lower - around 70 per cent.”
the team is working on a larger and
Having delivered a cost-effective sugar
continuous version of the process. “We’re
platform, the team is now seeking to
using equipment analogous to that found
diversify its outputs. To
in industry, such as a set
date, ethanol as product
of stirred tank reactors
has been the focus of the
connected in series. The
“Instead of using
work. “But, in fact, we can
membrane is integrated
produce any chemical
in the conventional
genetic engineering
which can be derived from
reactors, just as it might
to create superior
sugar fermentation in an
be done in a commercial
microorganisms that installation,”
anaerobic environment,”
says
says Studer. Alternative
Studer. The researchers
enhance
outputs have included
anticipate that the new
fermentation,
lactic and succinic acid,
process
will
be
and the scientists also
compatible
with
we’ve managed to
intend to generate butanol.
existing facilities, and
achieve analogous
Generally, a significant
could be realised using
results purely
challenge when switching
new
modules
that
to a new product is to
conveniently
function
through chemical
establish an environment
within
current
engineering”
that nurtures all the
infrastructures. Within
different but cohabitant
three to five years, the
strains of microorganism. “Because of the
team aims to establish an industrial pilot
varying pH and temperature conditions
to assess its practical merits.
such entities may require, this isn’t easy.
“Instead of using genetic engineering
We must, therefore, ensure our system is
to create superior microorganisms that
sufficiently adaptable,” says Studer.
enhance fermentation, we’ve managed to
Funded by the Swiss National Science
achieve analogous results purely through
Foundation, Studer’s latest ongoing
chemical engineering,” says Studer.
research project aims to reduce the
“This is a unique alternative, which we
necessary pretreatment severity and
consider unprecedented. It’s also largely
thereby saving energy by enhancing the
unheralded, but, we hope, could
microbial consortium with a different
ultimately be recognised as making a
type of fungi when using wood as
significant
contribution
towards
feedstock. “These fungi modify or degrade
realising
popular,
economically
the lignin, which otherwise is done
competitive biofuels.”

Project Objective:
The goal is to develop a consolidated
bioprocess for the production of fuels
and chemicals from lignocellulosic
biomass. To this end a multi-species
bioreactor is developed, which
enables the simultaneous aerobic
cellulolytic enzyme production,
the saccharification of the cellulose
and the anaerobic fermentation of
the released sugars to the desired
chemicals.
Project Duration and Timing:
August 2009 to August 2015
Project Funding:
Swiss National Science Foundation
(CHF 1.3Mio.-)
Project Partners:
ETH Zurich

Main Contact

Dr. Michael Studer

Dr. Michael Studer is currently
professor of chemical engineering
at Bern University of Applied
Sciences (HAFL-BFH). Prior to
that, he was a project leader at
ETH Zurich and a Post-Doc at
UC Riverside working for the
BioEnergy Science Center. He holds
a Diploma as a Process engineer
and a Doctorate from ETH.

Contact:

Tel: +41 31 910 2936
Email: michael.studer1@bfh.ch
Web: www.hafl.bfh.ch
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Forestry
Wood is one of the most abundant resources in the EU, but its commercial success is being whittled
away by rivals. One potential means of revitalising the sector is to change the objectives and practices
of forestry. Wood has many properties that can be utilised to create novel, eco-friendly bioproducts,
including fuels, adhesives and plastic-like compounds

Generating
eco-friendly
bioproducts
from EU
forestry
resources
For many

centuries, wood has been one
of humankind’s most prized assets.
Initially used for basic comforts such as
light, heat and, more recently, electrical
energy, scientists are now finding entirely
new ways of putting it to use. The
WOBAMA project, wood based materials
and fuels, a multinational collective, is
developing techniques which seek to
diversify the way in which wood is used.
“WOBAMA’s aims are to discover new
ways
of
exploiting
wood-based
materials, and converting them into
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value-added
bioproducts”
explains
Monica Ek, professor of wood chemistr y
at Sweden’s KTH Royal Institute of
Technology. This institution is working
alongside academic partners from four
other countries, including Finland’s
Aalto University, Pagora in Grenoble,
France and Poland’s Institute of
Biopolymers and Chemical Fibres, as
well as a host of commercial partners
who will bring both their specialised
industr y expertise and facilities to
enhance the group’s effectiveness.

“EU members like Finland, Poland and
Sweden possess extensive wood resources,”
says Ek, “but their lumber industries face
competitors from Asia and South America,
who benefit from faster growing trees.” The
harvesting lifetime of forests in warmer
regions can be less than ten years startlingly short compared to countries like
Sweden, where growth periods can be
anywhere between seventy and one
hundred years. “If we can’t compete on this
level, we need to radically reconsider how
we use our trees and whether they can
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The project team

Project Information
Project Title:
Wobama: Wood Based Materials and
Fuels
Project Objective:
The aim of the WOBAMA project
is to converse wood based raw
materials to a range of value added
biobased products, both materials
and fuels, using different conversion
technologies, within the biorefinery
concept:
Wood Based Material - Conversion
Technologies - Biobased products
The WOBAMA project includes
• P
 re- and postextraction of
hemicelluloses and impact on the
subsequent cooking and bleaching
processes
• P
 roduction of bioethanol of second
generation
• C
 ellulose functionalization for hightenacity films and biocomposites
• H
 emicellulose functionalization for
adhesives
The project is supposed to result in a
series of demonstrators.
Project Duration and Timing:
3 years, January 2012 to December
2014
Project Funding:
Wood Wisdom ERANET
Project Partners:
Finland: Aalto University (Rhodia
( subpartner), Stora Enso, Andriz,
Metso Fibre,
France: Pagora
Poland: IBWCh Institute of
Biopolymers and Chemical Fibers,
Sweden: KTH Royal Institute of
Technology, Akzo Nobel, Organoclick
Processum,
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ultimately offer us raw materials” she adds.
“This is incredibly important for our
economies and, of course, businesses with
forestry investments and assets throughout
the union.”
Financial incentives aside, there’s also a
compelling environmental case for the
evolution of such technologies. “Modern
materials like plastics are everywhere, but
are derived from non-renewable resources
which will eventually run out,” says Ek.
“Wood makes for an excellent alternative; a

This is especially beneficial, as it reduces
reliance on agricultural crops that can be
used to make ethanol but are primarily
intended for consumption.”
High-tenacity films, which have the
potential to replace conventional synthetics,
are also undergoing trials. Perhaps most
excitingly, cellulose acetate – an organically
derived, plastic type compound - is the
subject of another strand of the research. If
successfully industrialised, the malleability
of such materials could lend them to many

“Wood makes for an excellent alternative;
a renewable resource which comprises
part of the planet’s ecosystem”
renewable resource which comprises part of
the planet’s ecosystem. Trees use
photosynthesis to convert carbon dioxide
from the atmosphere, and build up
polysaturates in the wood, which can be
utilised for building packaging and hygiene
materials.” In turn, these products can then
be recycled or burnt for fuel. Although
quantities of carbon dioxide are released
during these processes, it’s a controlled
aspect of the product’s lifecycle – and of
course can be mitigated by the replanting of
a new tree crop.
WOBAMA intends to prove the viability
of five separate types of bioproduct. “These
products include an adhesive that is
biologically wood based, and produced
from polysaccharides taken from the
wood” says Ek. “We also intend to extract
ethanol from it to use as a raw material.

applications, which currently use plastics.
“For example, this product could be used to
form the external shells of telephones and
televisions,” says Ek.
Composites based on this cellulose
technique, but reinforced using wood
extractives, are also being analysed.
Offering strong structural properties, these
substances could provide manufacturers
with the means to create load-bearing
products such as furnitures with taylor
made functional surfaces. Indeed, one
wood-derived material – nano-fibrillated
cellulose – is comprised of fibres stronger
than steel.
Once felled, timber needs to undergo
processing in order to obtain the desired
output. These operations are carried out by
a ‘bio-refinery’ which extracts, pulps,
bleaches and performs various other
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The WOBAMA model

treatments to the wood. “A bio-refinery in
the traditional sense generates pulp fibres
for usage in paper or packaging,” says Ek.
“However, the models we’re introducing are
comparable to petroleum refineries, which
convert oil into different types of
commodities.” Valuable derivatives can be
separated and isolated by these refineries,
including lignin, a polymer used for fuel
and in the future perhaps to carbon fibres,
and hemicelluloses for adhesives or barriers
in product such as liquid board.
“Our greatest challenge has been
optimising the extraction techniques, and
obtaining efficient fuel compounds,” says
Ek. “It’s also very important that the
methods we champion can be employed in
real world contexts, and use ethically
sound catalysts like water, rather than
toxic or tightly regulated chemicals. These
impose limitations on methodology, so we
need to be very careful about which types
of additives enter our systems, to reduce
risk of contamination.
Wood Wisdom ERANET was originally a
Swedish-Finnish joint venture, but has been
successfully expanded each year, and
presently contains some 20 European
participants. “You need new partners and
firms to engage with the group, to
comprehensively assess the opportunities
available,” says Ek. “It’s important to enjoy
relationships with associates that offer
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different competencies and specialisms to
fulfil this ambition. This policy has nurtured
some unique experiences – especially for
participating PhD students. They have the
option to visit other institutions, train in
analytical techniques and access facilities
that can diversify their individual skills,
benefiting career progression.”
Optimistic about the potential for the
discoveries made through the project to
branch out into industry, Ek anticipates that
the technology could quickly take root in
progressive, independent businesses. “The
systems we’re pioneering aren’t overly
complicated or expensive” she says, and
indeed, several of its bio-refinery techniques
are primarily reliant on water.
Smaller outfits are better positioned to
act swiftly upon and implement these new
ideas and, according to Ek, universities
also have a significant role to play in
nurturing them. “At KTH in Stockholm, we
have
employed
a
scheme
called
‘Greenhouse Labs’. We’ve rebuilt our
facilities to create small laboratories which
start-up companies can hire, allowing
them to utilise facilities, staff and students.
This helps to connect the university with
industry, but also allow students to apply
their novel ideas in business contexts.”
WOBAMA’s seeds of knowledge, it seems,
are already primed to germinate and
flourish in the commercial world.
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Professor Monica Ek
Monica Ek is professor in wood
chemistry and head of division
Wood Chemistry and Pulp
Technology at KTH Royal Institute
of Technology, Sweden, and
works primarily with natural
products chemistry and polymer
chemistry. She has participated in
national and international projects
targeting wood biorefinery
processes and cellulose chemistry.
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project Wobama
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The changing nature
of forestry
Attitudes about forests and the services we derive from them are
evolving, and much of the world has now admirably embraced the use
of sustainably sourced wood. Jan McAlpine, former director of the
United Nations Division on Forests, talks about how these changes
have occurred, as well as the need to use cross-sectorial policy to
address issues surrounding deforestation and loss of biodiversity.

S

ustainable forest products are sourced from
sustainably managed forests, and there are
a wide range of definitions of what that
entails. There are companies that certify
the sustainability of products, one of the
most famous being the Forest Stewardship Council
that awards a certificate of sustainability.
In the last twenty-five years there has been
increased pressure and interest from NGOs and
activists for sustainably sourced wood products with a wide spectrum of criteria. The FSC have
very high standards; their criteria rules out wood
from areas bordering streams and rivers because
of the damaging affect on the local ecosystem.
They also take into account communities of
indigenous peoples dependent on areas of forest,
helping them to hold on to their livelihoods and
certain ways of life.
Originally, their focus was on labelling or issuing
a certificate for a product that a consumer would
buy. However, the activists eventually realised that
in order to gain wider influence, they needed to put
pressure on wholesalers and governments as well as
those who manufacture the product. They started
with places like IKEA and Home Depot, applying
consumer pressure to source only from places that
met certain sustainable criteria.
With pulp and paper, rather than focusing on
where materials have been originally sourced, the
area that has received significant pressure in the
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past has been recycling. This is now changing, as
certain companies who have been judged to source
unsustainably - for example from natural
standing forest - are singled out. Eliminating old
growth or natural standing forests of long tenure
to put into pulp and paper without recognising the
biodiversity and the ecosystem relationship of
organisms within an area is no longer acceptable.
This has been reflected by APP’s recent declaration
that they will only source pulp paper materials
from plantations.

“The problem is that sustainable forest
products only really impact a very small
percentage of the cause of deforestation.
The biggest cause of deforestation is
agriculture: soybeans, palm oil and cattle”
These change are the result of consumer pressure
catalysed by activists. It is an evolving and growing
trend where pressure over time has made
manufacturers aware that consumer negativity
might end up costing them, forcing their hand into
making changes towards more sustainable practice.
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I see these trends penetrating deeper and deeper
into the manufacture of products, but getting the end
users interested is a different story. There are costs
associated with verifying sustainability, and
consumers, at least at this point, have not
demonstrated any huge interest in paying additional
costs for sustainable products (with rare exception).
But because activist organisations and activist
consumers have pressured manufacturers, the
changing practices have then altered the product
stream towards sustainable products.
Of course, behind all of this is the idea that there is
unsustainable deforestation, the cutting down of
trees that shouldn’t be cut down. On the extreme end
of this are people saying that no trees should be cut
down at all, and although I would personally disagree
with that view, there are many activists and
organisations, especially in Europe and North
America and other developed countries, that have
that view. I actually think that it is quite a naïve
stance to take and doesn’t represent the realities of a
forest or an ecosystem or how the planet has survived.
The problem is that sustainable forest products only
really impact a very small percentage of the cause of
deforestation. The biggest cause of deforestation is
agriculture: soybeans, palm oil and cattle. Those of
us in the international policy arena have increasingly
tried to put pressure on trying to look at land use,
understanding how forests fit into overall land use
management approach in a sustainable way. Only
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when you do that can you really start to get at the real
drivers of deforestation. The FLEGT legislation in
Europe and the Lacey Act in the US have begun to
have a big impact, but given that the biggest cause of
deforestation is agriculture, we need to be
emphasising different areas within policy.
I recently finished teaching a graduate class with
Ben Cashore on “Global forest policy and governance”.
Much of what we focused on was issues surrounding
agriculture and the fact that there isn’t much research
surrounding them. Many academics and research
institutions tend to follow the interests of donors, so
the lack of understanding of these drivers and
influences is real.
Up until the end of 2013, I was the director of the
United Nations Forum on Forests. That body, along
with thirteen other relevant international
organisations, has identified this as a major area of
concern. There’s certainly awareness out there, but at
present many institutions are still very narrowly
focused. Having a broader overview and perspective
that doesn’t only focus on silviculture is critical.
Research communities get their money either from
industry, philanthropic organisations or government
donors, and all of those may be driven by a narrow
agenda or a lack of understanding. Even for countries
like the UK, which has been a major leader in the
FLEGT area, there is a need for cross-sectorial policy
and a programmatic approach to the sustainability of
forests and trees.★
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Forestry
Managing forests in such a way that productivity is optimised at the same time as allowing people to enjoy their
natural beauty is no simple feat of planning. However, a new project named RegioPower hopes to do just that by
providing an IT-based platform that facilitates communication between suppliers and users of forest resources

A regional IT-based platform for
managing lignocellulosic resources

The term lignocellulosic biomass refers to
plant biomass composed of cellulose,
hemicellulose and lignin, and it is
increasingly being recognised as a valuable
alternative to petroleum for the production
of biofuels and chemicals. It remains the
only renewable source of carbon available
on the planet, and can consist of anything
from agricultural business (such as short
rotation coppices or hedge care) to various
forestry products.
Interest in lignocellulosic resources has
skyrocketed in many countries since the
introduction of policies such as the German
Renewable Energy Act. Demand has
experienced a considerable boost, which
has in turn led to some problems with
regards to the provision and supply of these
materials. Cross-sectorial coordination and
communication on the regional scale is
often lacking, and communication between
the producers of lignocellulosic resources
and the people demanding them is also
patchy at best.
“This was the starting point for us,” says
project coordinator Susanne Frank. “Our
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goal was to develop a platform to connect
the different levels of stakeholders in
lignocellulosic resources – the providers,
the demanders, the industry and the
regional planners. From this idea we ended
up starting a project with six partners from
four different countries.” The project,
named RegioPower, aims to develop an
innovative new piece of software that will
help to moderate between industry
demands, land-based production and public
needs (e.g. ecosystem services) related to
lignocellulosic resources.

and I are dealing with a biomass module of
the decision support software GISCAME, a
tool for simulating the development of
land-use change and the expected outcomes
in terms of lignocellulosic resources and
other ecosystem services, like water
retention, recreation and biodiversity.”
To ensure professionalism and sustain the
solutions, an SME partner, PiSolution is
translating the science solution into ready
technology. Also involved are some smaller
solutions from another German partner,
High Competence Network, Wismar, on
bundling market demands.

The platform

The work on the platform (which will
provide the framework for all other work
involved) is being conducted by two
German partners, one of which is the
Dresden University of Technology (TU
Dresden). Work here has focused on a beta
power platform that will become a webpage
for
providing
tools
to
support
communication between the forestry and
agricultural sectors. “My colleague
Christine Fürst from the University of Bonn

Modelling and Evaluation

Swedish
partners
from
Sveriges
lantbruksuniversitet (SLU) have been
modelling growth and yield of forests, as
well as developing planning models such as
LandSim and HEUREKA. “They are
providing yield tables that will be integrated
with our landscape simulation tool,”
explains Frank.
“Then we have a partner in Slovenia, the
Slovenian Forestry Institute (SFI), who
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are dealing with ecosystem services
assessments,” continues Frank. “They
are applying a methodology that allows
one to assess different ecosystem
services in a comparable way;
essentially it is a trade-off analysis
between production of lignocellulosic
resources and provision of other
ecosystem services, and they will be
doing this for all our five model regions,
which include areas in Finland, Sweden,
Germany and Slovenia.”
Participation

A mobile phone application (Tienoo) is
being developed at the University of
Helsinki in cooperation with small
enterprise Simosol. It allows for the
collection and mapping of public opinion
on forest management strategies and
enhances the visitors’ experience. “When

collected from all project partners in
order to test transferability of the
integrated assessment approach.”
Although landscape change models and
forest growth and yield models already
exist, Frank believes that it is the
combination of elements within the
RegioPower platform that hold the key to
its success. “A lot of the elements we are
working with are not particularly radical
individually, but the cross-sectorial
connections that we can help to create at
a regional scale certainly are. By linking
land management with regional planning
questions, and providing moderation
between land-based production and
industrial demands, we can help to
strengthen the competitiveness of the
forest-based sector and promote the
utilisation of lignocellulosic resources as
raw material.”

“In the future, we will focus on additional
biomass production from agriculture, as well as
looking at different land-use systems such as
those used in Africa”
people visit the forest, they will have this
application on their phone which will
allow them to express their opinions on
specific forest management measures in
an entertaining way,” says Frank. This
tool
for
participatory
planning
combines methods from sociology and
forest planning, and the Finnish state
forestry enterprise Metsähallitus will
potentially apply it for triggering their
forest management activities.
Making the platform work

In the end, these separate parts will be
brought together to work as a single
entity - the RegioPower platform - and
Frank is pleased with the progress that
has been made so far. “The prototypes of
the biomass module and mobile phone
application are now being tested,” she
says, “and the forestry planning models
are already being used to help develop
land management strategies in Sweden.”
“The
framework
for
simulating
alternative land management strategies
and effects on ecosystem services is also
ready for application, and data for the
ecosystem services evaluation has been
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Planning for the future

GISCAME, a piece of software used to
evaluate land use trends that has been
continually developed over the last
seven years, is now capable of showing
information
on
lignocellulosic
resources as a result of RegioPower. “In
the future, we will focus on additional
biomass production from agriculture,
as well as looking at different land-use
systems such as those used in Africa,”
says Frank.
The phone application Tienoo is
supposed to be included into the forest
planning processes of Metsähallitus,
Finland’s state forestry organisation,
and it is hoped that the use of a
participatory geographic information
system will allow for a more seamless
integration of social issues with
ecological and technical forestry issues.
“This is a perfect example of what has
motivated us throughout this project,”
says Frank. “We aim to develop resource
management
strategies
that
are
beneficial for many sectors and even the
public, not just for the economic benefit
of a few.”

At a glance
Project Information
Project Title:
RegioPower: A regional IT-based platform
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resources demands from industry (timber
for wood-products & bio-energy, other bioenergy crops from agriculture), land-based
production of lignocellulosic resources, and
public demands considering the provision
of ecosystem services by regional land-use
and land-management.
Project Duration and Timing:
36 months, February 2012 to January 2015
Project Funding:
Joint call of ERA-Net Bioenergy and
WoodWisdom (FP7)
Project Partners:
• ZEF (Center for Development Research),
University of Bonn (Germany) www.zef.de
• SLU (Sveriges lantbruksuniversitet,
Sweden) www.slu.se
• SFI (Slovenian Forestry Institute, Slovenia)
www.gozdis.si
• University of Helsinki (Finland) www.
helsinki.fi/university
• Simosol (Finland) www.simosol.fi
• HCN (High Competence Network e.V.,
Germany) www.hcn-group.de

Main Contact

PD Dr. Christine Fürst

Since January 2012, PD Dr. Christine Fürst
has been Senior Researcher at ZEF C,
University of Bonn. Before that she was
a researcher at TU Dresden, Institute
for Soil Science and Site Ecology. She is
coordinator of the European Land-use
Institute and Head of European Nodal
Office of Global Land Project on Integrated
Land Management, Planning and Policy.

Contact:

Tel: +49 228 734922
Email: cfuerst@uni-bonn.de
Web: www.eli-web.com/RegioPower

★

25

Forestry

Biomass
to the
masses
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The rise of the biomass energy industry has caused a steep rise in competition for access to this valuable
resource. Prices have risen to unprecedented levels in some regions, leaving many businesses in economically
challenging positions. FOROPA, a two year project based in Austria, aims to ease some of this resource
competition by making improvements to supply chain management across Southeast Europe
The use of woody biomass for energy has
picked up great momentum in recent
years, with countries such as Austria
having introduced it with great success as
a source of modern heating. This has,
however, led to a situation in which the
traditional users of similar wood
assortments within the woodworking
industry are now struggling to remain
viable. Competition between material use
and energetic use is high, especially for
low quality biomass previously only used
for pulp milling and chipboard panelling.
Roland Oberwimmer represents a wood
cluster
organisation,
Holzcluster
Steiermark GmbH, which works with
people from the woodworking industry in
Styria, Austria. “Our clients have been
voicing concerns that prices for woody
biomass are going to reach a level at
which their business will no longer be
attractive, and these voices have been
getting ever louder,” he says. “Many of
them believe that the two industries
cannot coexist with each other.”

speaking with representatives of the
forest owner’s association in Styria,
however, they were surprised to find that
the businesses involved in biomass
heating were also struggling.
“They were in agreement with us that
action needed to be taken either by
improving the supply chain or by getting
access to new sources of biomass,” says
Oberwimmer. “This was the starting point
for our project, focusing on the efficiency
of existing supply chains where we can
improve the cost structure in the mid
term. At present, a lot of by-products

from timber harvesting remain unused in
the forest, and so by making it
economically viable to transport this
biomass out, we can increase the total
amount available.”
The project, named FOROPA, aims to
promote and strengthen clusters and
networks in order to enhance the use of
lignocellulosic biomass in Southeast
Europe. Relevant existing national and
regional entities will be coordinated in
order to encourage and foster innovation
of all actors along the biomass utilisation
chain, including private and state

“The project, named
FOROPA, aims to
promote and
strengthen clusters
and networks in order
to enhance the use of
lignocellulosic biomass
in Southeast Europe”
With the problem reaching boiling
point, Oberwimmer and his colleagues
decided that something had to be done.
They realised that they had two strategies
available to them that could help relieve
some of the financial pressure on the
woodworking industry: either increase
the available biomass on the market, or
bring the cost of biomass down. After

www.projectsmagazine.eu.com
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project partners
• W
 ood cluster Styria Ltd. (lead
partner), Austria;
• C
 entre for Research &
Technology Hellas/Institute
for Solid Fuels and Technology
Applications, Greece;
• T IS Techno Innovation South
Tyrol scpa, Italy;
• F orest Association Styria,
Austria;
• S lovenian Forestry Institute,
Slovenia;
• N
 ational Forest Centre,
Slovakia;
• U
 niversity of Natural Resources
and Life Sciences Vienna –
Institute of Production and
Logistics, Austria;
• T ransylvania University of
Brasov, Romania;
• A
 ssociation of Private Forest
Owners “Our Forest” Čelinac,
Bosnia and Herzegovina;
• PE Srbijasume, Serbia;
• F ORZA, AGENCY FOR
SUSTAINABLE DEVELOPMENT
OF THE CARPATHIAN REGION,
Ukraine;
• G
 raubünden Holz, Switzerland;
• B
 iomass Energy Graubünden,
Switzerland
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forests,
logging
and
transport
enterprises,
biomass
traders
and
converters, primary wood processors and
heating plant operators.
Interest in unused residues - branches,
treetops - had already risen amongst some
entrepreneurs working for the supply
chain companies, and so initially the
project set out to speak to the various
stakeholders about their problems and
what they needed to create a more
efficient supply chain. This was done

to come up with suggestions of how to
improve the situation. Research institutes
were integral for this process, as they also
were able to highlight areas in which
technological solutions could be easily
introduced.”
In 2014, work so far has involved
formalising and creating pilot cases,
which consist of small on-site test runs
for focused improvements of the supply
chain. This is being done in cooperation
with the same enterprises that were

“If you go across the border to Slovenia, however,
the huge machines suddenly become chainsaws,
and the sophisticated transport vehicles become
tractors or even horses”
through intermediaries such as the
private forest owner association and
various cluster organisations.
“Through the intermediary groups, we
carried out structured interviews and
workshops with the relevant stakeholders,”
states Oberwimmer. “We then used data
from these to carry out analyses and try

interviewed in the initial stage of the
project, and Oberwimmer believes that
the continuing feedback they are
receiving from them is a key aspect of the
project. “The longer we keep up these
levels of communication, the more likely
it is that we will provide solutions that
make sense and money, and can be
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At a glance
Project Information
Project Title:
FOROPA: Sustainable Networks for
the Energetic Use of Lignocellulosic
Biomass in South East Europe
Project Objective:
Project objectives comprise: (i)
introducing innovative solutions
and standards for a forest biomassbased supply chain management
by building research networks and
clusters, (ii) improving local biomass
supply chains through cross border
cooperation, (iii) closing innovation
gaps by transferring know-how
between stakeholders and
regions, and (iv) strengthening the
competitiveness of forest biomass
in the energy market in the SEE area
and beyond.
Project Duration and Timing:
24 months, December 2012 to November 2014
Project Funding:
Total amount 1.72 mio EUR. 15%
State contribution (national), 85%
ERDF/IPA contribution
incorporated and developed into the
enterprises’ business models. It is in this
way that the project continues, in smaller
spin-offs at company level.”
With the project still only a year in, the
implementation phase is not yet complete,
but the impact that the scientific approach
has had is already tangible. There is plenty
of academic literature regarding biomass
available through journals and online, but
as yet there is no unified or agreed-upon
approach to the topic, especially when it
comes to supply chain management.
“Bringing a unified methodology to the
intermediaries and the end users has, I
think, helped to change the state of mind
of some in the sector by ostensibly showing
the added value that this kind of approach
can bring,” says Oberwimmer. “It has also
provided us with an incredibly useful
dataset about the supply chains in
Southeast Europe.”
Forestry policy necessarily remains a
national agenda in Europe, but the lack of
a unified policy means that the difference
in practice between countries is sometimes
huge. The basic set up remains the same:
forests are owned privately, and the
biomass is harvested by small enterprises,
but differences in technology can vary
wildly. “In Styria, the supply chain
management of biomass is fully

www.projectsmagazine.eu.com

mechanised, with a lot of information and
communication technology integrated
into the process,” states Oberwimmer. “If
you go across the border to Slovenia,
however, the huge machines suddenly
become chainsaws, and the sophisticated
transport vehicles become tractors or
even horses.”
“Despite these differences, when you
look beyond the technologies, the needs of
the supply chains are often the same. They
want to get biomass at the right price, at
the right time, of the right quantity and of
the right quality to the right place.”
With the project due to end in November
2014, there will still be much room for
improvement in the supply chains of
Southeast Europe beyond FOROPA. Initial
plans for the project involved technology
transfer from countries with more
developed forestry industries to some of
the less developed ones, but Oberwimmer
believes that the real gap between regions
actually lies in organisational innovation.
“In certain areas, we found that
intermediary groups like forest owner
associations simply did not exist, meaning
that heating plants were often left to
organise the transport of products from
thousands of different forest owners. We
hope in the future to be able to support the
foundation of these types of groups.”

Main Contact

Mr. Roland Oberwimmer

Mr. Roland Oberwimmer studied
wood technology, strategic forest
products marketing, and operations
research applications at the BOKU,
Vienna, and at the University of
Helsinki. He has 10 years’ experience
in the fields of market research,
cluster policy, and wood technology.
At Holzcluster Steiermark, he is
responsible for the development
and implementation of international
projects. Since 2009, he has been
coordinating projects within the
programmes FP7 and ETC.

Contact:

Tel: +43 3577 22225 316
Email: oberwimmer@
holzcluster-steiermark.at
Web: www.foropa.eu
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Wood can be considered a traditional material, but its rustic appearance belies intriguing properties.
Researchers hypothesise that its use can modulate the conditions of internal spaces, and even our perceptions
of them. At Aalto University, a new project seeks to understand and share these energy conserving strategies

Utilising wood to create energyefficient living spaces
It’s one of our most ancient construction
mediums, but, surprisingly, wood may
also possess qualities that render it an
ideal material for twenty-first century
living. A significant interdisciplinary
study funded by Aalto University is
currently examining these features and
determining how they could take root in
our homes. Under the aegis of the
institution’s Energy Efficiency Research
Programme, the initiative branches across
research groups focusing on bioproducts
chemistry, wood materials technology,
architecture, energy technology and
environmental psychology – a diversity
indicative of its many potential
applications and effects.

“Wood is
simultaneously a good
insulator and possesses
a reasonably high heat
capacity”

homeowners to install it. “In future, I hope
that wooden design components will be
created that can be serially reused,” says
Hughes. “These could potentially be
incorporated
in
several
buildings
throughout their functional lives. Because
wood stores carbon, this concept is
extremely
advantageous
for
the
atmosphere and climate.”
“Wood is simultaneously a good insulator
and possesses a reasonably high heat
capacity,” says Hughes. “These are
interesting thermal properties, which
haven’t always been thoroughly exploited
in the past. One of the areas we’re
examining is thermal relationships within
a building, or between rooms and the
wooden features inside them.”
Wood is often incorrectly referred to as a
‘breathing’ material, although it should

properly be designated as hygroscopic.
“This means that it absorbs water from its
surrounding environment, particularly if
untreated and exposed. If humidity drops,
that moisture is released back into the
atmosphere. This dynamic behaviour could
prove very useful in locations where there
are large peaks or troughs in internal
humidity. Wood, properly deployed, could
contribute towards moderating these
conditions.” Because of this property, wood
may actually reduce the amount of energy
necessary to heat a building.
A fundamental objective of the research is
to consider how the functionality or
usability of wood can be enhanced, without
inhibiting some of its helpful attributes.
Heat capacity is one of these desirable
properties, which the researchers will
attempt to moderate by compressing wood

Test house at Aalto

“We want to look at the properties of
wood, and how these can be exploited to
make buildings more energy efficient,”
explains Mark Hughes, professor of wood
technology within the Department of
Forest Products Technology. “Wood is
aesthetically attractive, due to its natural
grain, and is often regarded as a tactile,
cosy material which ‘feels’ warm. Our
project seeks to explore both the physical
aspects of the material and the ways in
which people interact with it.”
Spatial design and usage of wood within
interior settings will be explored, alongside
a consideration of its visual appeal, and
the factors that could incentivise
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by applying heat and pressure. “These
forces will make the wood denser, which is
intrinsically linked to phenomena like
conductivity,” explains Hughes. These
techniques could be especially advantageous
in a territory like Finland, where timber
diversity is limited. “The country only
possesses two major commercial softwood
species – pine and spruce – and a single
hardwood variety, birch. Softwood species
are low density, so they’re good thermal
insulators but don’t provide high heat
capacity. Because of these constraints, if
we’re able to augment certain properties
whilst suppressing others, this could make
wood products far more flexible, irrespective
of the raw material.”

could be productively manipulated in
domestic settings. If occupants consider
their homes to be warmer, they may become
less likely to raise heating levels, thus
saving fuel.
“We’re currently six months into the
project, and making exciting progress,”
states Hughes. “We have a lot of latitude to
investigate new discoveries and tangents of
research as they arise. This is extremely
helpful for all of the academic departments
involved, since our particular area of focus
neatly dovetails with other initiatives
occurring throughout Aalto. A PhD student
has recently been recruited, who will assist
our professor in studying the psychological
aspects, obtaining hard data about the

At a glance
Project Information
Project Title:
Wood Life: Energy-efficient living
spaces through the use of wooden
interior elements
Project Objective:
The overall aim of Wood Life is to
substantially increase the wholeof-life energy efficiency of housing
by investigating new ways of
integrating the unique material
properties of wood and other
plant-derived materials, modified
as appropriate, into the fabric of
dwellings.
Project Duration and Timing:
4 years, beginning June 2013

“A room furnished with exposed wood
would likely feel cosier, even if the actual
temperature in the space was lower than in
a concrete counterpart”
Achieving this equilibrium often proves
challenging since, if treated with a layer of
varnish, the moisture exchange process is
neutralised. “We’re trying to enhance this
interaction, but it’s tricky to find a balance
between a system which repels liquid water
but simultaneously absorbs water vapour,”
says Hughes. One possible means of
enhancing so-called ‘breathability’ is to
increase the surface area to volume ratio of a
product. “Hypothetically, this gives it more
opportunity to interact with moisture in the
environment, and to absorb it more rapidly.
Conversely, it’ll also release it quicker, in
response to an environmental change”.
Curiously, wood may also affect human
perceptions, which cause us to experience
heat fluctuations differently, depending on
our surroundings. “If you’re situated in a
bare concrete room, its appearance, and the
presence of cold walls, can make this
environment seem colder to us,” says
Hughes. “But wood can have the opposite
effect. A room furnished with exposed
wood would likely feel cosier, even if the
actual temperature in the space was lower
than in a concrete counterpart.” These
impressions could also be partly attributed
to the material’s moisture gathering
qualities, in concert with subjective
responses. Consequently, these effects
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relationship between people and wood. This
is important, as studies have indicated that
too much of it in a building can become
objectionable. We need to learn how it can
be incorporated – perhaps even by
disguising or processing it in an
inconspicuous fashion. Unless these
sentiments can be changed, the technology
might not achieve its full potential.”
Present conditions hint it has a promising
future, notably at national level. “Wood
construction currently has quite a high
profile in Finland,” says Hughes. “People
are trying to use it more effectively, as it’s
considered positive and sustainable from an
environmental standpoint. This has
benefited us, and we hope it will also help to
encourage the dissemination and practical
implementation of our findings. If we can
map common perceptions, these can be
used to inform design principles, which we
will look to share with the industry and
public. We’re also working closely with our
school of architecture, which offers an
international program on building with
wood to graduate architects and other
students. If we can equip these future
design professionals with knowledge about
its qualities, and the best ways of using the
material, they’ll be well equipped to exploit
its unique advantages.”

Project Funding:
Aalto Energy Efficiency Program;
€900,000
Project Partners:
Three Aalto University schools:
School of Chemical Technology;
School of Engineering and School of
Arts, Design, and Architecture

Main Contact

Mark Hughes

Mark Hughes is originally from
the UK, has worked at Aalto since
2006 and was appointed professor
in 2007. His background is in
mechanical engineering and wood
science and his current research
focuses on the use of wood in the
built environment and composite
properties and micromechanics.

Contact:

Tel: +358 50 512 2615
Email: mark.hughes(at)aalto.fi
Web: http://puu.aalto.fi/en/research/
research_groups/wood_material_
technology/
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Mountainous forests comprise some of Europe’s most stunning, yet inaccessible landscapes. A
comprehensive understanding of such remote terrain is thus integral to their exploitation as timber
resources. Technology pioneered by a regional initiative will re-map these environments, supplying
foresters with detailed resources to make critical business decisions

Hi-tech surveillance of alpine
forests to improve sustainable
forest management

© Stand Montafon

Under an EU regional funding initiative
– INTERREG IV Alpine Space –mountainous
geography has been identified as a joint
theme for research, undertaken by several
member states. Granted a 130 million Euro
budget, the Alpine Space Programme seeks
“to overcome the disadvantages of location
factors and to promote the Alpine Space as
a dynamic economic region in Europe”.
Running from 2007-2013, one specific
industry targeted for economic rejuvenation
under its auspices is forestry which, in such
climes, is subject to distinct strategic
vulnerabilities.
“Mountain topography introduces some
major problems” explains Jean-Matthieu
Monnet, a French participant in NEWFOR
(NEW technologies for a better mountain
FORest timber mobilization), a project
entering its second year. Steep gradients,
cliffs, unpredictable weather and sinuous
road systems all pose hazards, which are
frequently
difficult
to
negotiate.
“Consequently, it’s expensive to acquire
information about these regions. Low
accessibility makes it difficult to accurately
estimate volumes, or species of trees. Large
vehicles used in forestry processes, and for
mobilising felled wood for export, also face
varied obstructions”. Cable cranes (systems
32

of pulleys and line wires, linked to a tractor),
skidders (tractors used to pull pole-length
timbers across the ground) and forwarders
(vehicles used to carry logs) are the most
common methods of retrieval, but all have
limited range, and need infrastructure to
support them.
Without data on which decision makers can
base their strategies, the region’s assets run
the risk of becoming uncompetitive – or
negated altogether. “Over the past decades,

sylviculture, labour and harvesting costs
have
increased”
comments
Monnet.
“Managers are very conscious of efficiency.
If timber costs are outweighed by the expense
of extraction, entire areas may be abandoned
by enterprise.”
Each partner country
(Austria, France, Germany, Italy and
Slovenia) contains mountainous regions of
between 10-150 thousand square kilometres,
with forest proportions between 45 and 67%
and faces surprisingly familiar concerns.

Forest height model
calculated from lidar
data (50m x 100m
area, colors from
blue=ground to
red=highest trees).
Triangles represented
the detected
dominant trees. ©
Irstea
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At a glance
Project Information
Project Title:
NEWFOR: NEW technologies for
a better mountain FORest timber
mobilization
Project Objective:
The project aims at improving forest
timber evaluation and mobilisation
in alpine areas. The project considers
the whole wood supply chain,
from forests to wood yards, with
a particular emphasis on new
remote sensing technologies and
geographical information systems.
Project Duration and Timing:
3 years, September 2011 to 2014

© Stand Montafon
“In each country, people have begun to
generate tools and conduct experiments to
address similar risks, but often in isolation”
observes the French researcher. “There is no
discussion between them, although they
share
common
problems
–
and
opportunities.” In response, a key aim of
NEWFOR is the creation of adaptable, robust
support tools. Aligned with universally
agreed benchmarks, outputs are discouraged
from becoming functionally limited to
specific, narrow contexts by the diversity of
participants. “Generating models which
prove generally effective, yet contain the
requisite flexibility is a real test” says
Monnet. “Now these parties are connected,
however, their activities provide a stimulus
to collaborate on shared solutions.” This
inter-reliance also acts to provide an
intensive, trans-European testing-ground
for their pioneering deliverables.
As its moniker implies, NEWFOR is
positioned at the technological vanguard to
fashion these nascent assets. “Remote
sensing technologies such as LIDAR (Light
Detection And Ranging) have become very
popular over the past decade” says Monnet,
who has gained expertise in this field at his
home institution, the National Research
Institute of Science and Technology for
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Environment and Agriculture (IRSTEA).
Using laser pulses emitted from an aircraft,
which are measured after they reflect back
from the ground, these data reconnaissance
operations can build up a detailed picture of
what lies beneath impenetrable, verdant
canopies of growth.
Initially operated by NASA, this prolific
technology has also evolved to such an
extent that its sensors can simultaneously
discern characteristics of the trees
themselves, with the measurements
synthesised to create a data-rich map. “The
resultant images are like aerial photos, but
provide far more quantitative information”
illustrates Monnet, “including the contours
of the terrain and the vertical structure of
the forest, which makes the estimation of
growing stock possible.”
Critically, he argues, airborne surveillance
can provide the missing link between high
level policy and its enactment, with major
consequences for sustainability. “In France,
the government previously decided that,
according to national statistics, growing
stock was increasing – so they accordingly
raised harvesting targets” he recalls.
“However, it can be hard to pinpoint where
the excess lies, hence from where it can be
culled. Without this awareness, operatives

Project Funding:
The project is funded by the
European Regional Development
Fund (ERDF) in the framework of
the Alpine Space Program, which
is the EU transnational cooperation
programme for the Alps. Total budget
of the project is 2,419,400 EUR,
including an ERDF grant of 1,809,484,
EUR.

Main Contact

Frédéric Berger
Frédéric Berger has been a researcher
in Irstea since 1991. He holds a PhD
in forestry. His area of expertise is
the management of production and
protection forest in mountains areas.
He is the leader of the mountain forest
research team at Irstea in Grenoble.
Contact:
Tel: +33 (0) 4 76 76 28 00
Email: Frederic.berger@irstea.fr
Web: www.newfor.net
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France
• FCBA. Technological Institute for
Forestry, Cellulose, Construction
Timber and Furniture (www.fcba.fr)
• Irstea. Grenoble regional center,
Mountain Ecosystems Research
Unit (lead partner, www.irstea.fr)
Germany
• LWF. Bavarian Forest Institute –
Forest Management Department
(www.lwf.bayern.de)
Italy
• ERSAF Lombardia. Regional Agency
for Development of Agriculture and
Forestry (www.ersaf.lombardia.it)
• PAT-SFF. Autonomous province
of Trento : Flora and Fauna
Department (www.foreste.
provincia.tn.it)
• TeSAF. Università degli Studi di
Padova – Dipartimento Territorio e
Sistemi Agro-Forestali (www.tesaf.
unipd.it)
• UNITO. Università degli Studi
di Torino – Dipartimento di
Agronomia, Selvicoltura e Gestione
del Territorio (AGROSELVITER)
(www.agroselviter.unito.it)
Slovenia
• SFI. Slovenian Forestry Institute
(www.gozdis.si)
• SFS. Slovenia Forest Service (www.
zgs.gov.si)
Switzerland
• WSL. Swiss Federal Institute for
Forest, Snow and Landscape
Research – Research Programme
Forestry and Climate Change
(www.wsl.ch)
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Austria
• BFW. Federal Research and Training
Centre for Forests, Natural Hazards
and Landscape – Department
of Natural Hazards and Alpine
Timberline (http://bfw.ac.at)
• Stand Montafon – Forstfonds
(www.stand-montafon.at)
• TORG. Office of the Tyrolean
Regional Government – Tyrolean
Forest Service (www.tirol.gv.at/
wald)
• TU Wien – IPF. Vienna University
of Technology – Institute of
Photogrammetry and Remote
Sensing (www.ipf.tuwien.ac.at)
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The project brings together
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Transect of a lidar point cloud (vegetation: green, ground: red) © Irstea

3 images of the same area. Left: forest height model calculated from lidar data
(green=ground, red=highest trees), middle: Infra red colored optical image,
right: shaded digitial terrain model calculated from lidar data (green=low altitude,
yellow=high altitude).© Irstea
may use familiar routes and access points –
accelerating regional depletion. Some forests
are over harvested; some under. To manage a
total system effectively, you need to isolate
the growing stock, and marry national – and
even global – policies with local realities”.
In its forthcoming semester, another
exciting NEWFOR concept – mapping
utilising a drone, or Unmanned Aerial
Vehicle (UAV) – will be explored. These are
typically far cheaper to employ than larger
aircraft, and also encounter fewer
bureaucratic obstacles to their usage.
Moreover, cruising at low altitude, they can
be flown in all seasons, and perceive
significant amounts of detail. NEWFOR’s
version uses a commercially available digital
camera, set into the craft’s fuselage, and is
steered using a handheld remote control
device, coupled with autopilot functionality.
Monnet anticipates that these could be
“responsively deployed – for example, to
gain specific information about pest
invasions, like bark beetles, and natural
hazards (e.g. avalanches, rockfalls or
landslide), which could unexpectedly arise.”
Due to their economy, regular UAV sorties
could be an apposite means of obtaining
regular assessments of such phenomena. The
study intends to push the units to their limits
– assessing their maximum reach, visibility,
and launch and landing requirements above
what is often perilously uneven ground.

Although the UAVs may be too complex for
foresters to calibrate and operate, specialist
teams of pilots could well emerge to cater for
their needs.
Throughout the study’s duration, LIDAR
will be tested, and compared against data
gathered on the ground, to establish its
validity. Mapping systems will ultimately be
consolidated via an online platform, WebGIS,
which is presently in development, but will
be handily accessible to industry workers
using portable terminals. To ensure end user
relevance, local forest managers have been
engaged to help academics appreciate and
fulfil their real needs throughout trials.
Impressively,
the
technology
can
automatically extract road networks for
inclusion in its graphic display, detecting
features that might prohibit entry into the
forest for heavy vehicles, such as tight turns
and slopes. Thus, the project “may also assist
in future road and transport planning”,
reckons Monnet. Although initial acquisition
costs may be greater, there are exciting
peripheral benefits such as this which,
overall, add value throughout the monitoring
chain. Indeed, there’s also a chance that such
versatile methodologies could ultimately
help Europe to catch up with the initial
leaders in this high-flying technology –
Scandinavia and the USA, whose systems
cannot entirely rise to meet the operational
challenges posed by alpine peaks.
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FEATURE
As the EU is proposing to redevelop industry and fully exploit its own resources, the
economic importance of forests will continue to grow. Some projections include a
future bio-economy where biomass is used as both energy and as a feedstock for
advanced products, on the assumption that forest production can be increased
substantially in the short term. But forests, which cover over 40 per cent of the
territory, are equally important for a number of other policy objectives as well. European
Commissioner for the Environment Janez Poto nik makes the case for a balanced
approach and calls for a thorough assessment of resource potential in the forest sector

Forests, forestry

and environmental
																

E

uropeans have traditionally attached
multiple values to forests. For
centuries, managed woodlands have
provided raw materials and fuel for
industries and households, while also
protecting arable soils from erosion
and ensuring stable freshwater supplies. Over the
past hundred years forests took on other roles, and
have come to be seen as important public amenities,
serving as reservoirs of biodiversity and important
mechanisms for regulating local weather and the
global climate. Today, plans for a bio-economy
where biomass could potentially replace fossil
resources bring us to the beginning of a new phase
in which the role of forests as a source of raw
material will play an ever more central role. But it’s
an area where we need to tread with care.
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The adoption of the 2020 climate and energy
objectives has considerably increased demand for
biomass as an energy carrier, while other uses remain
stable. According to the National Renewable Energy
Action Plans, biomass for heating, cooling and
electricity would supply about 42% of the 20%
renewable energy target by 2020, which implies
multiplying the use of biomass for energy by three
between 2010 and 2020, leading to a biomass demand
roughly equal to the total actual EU harvest in 2020.
The new EU framework on climate and energy for
2030, adopted by the Commission in January, foresees
a further increase in the share of renewables in the
energy mix, to at least 27%. Whether this will mean
additional demand for biomass depends on how the
package will be implemented at the EU and member
state level, and how the interactions between
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concerns in the 			

																 21st

century

bioenergy and land use are taken into account in the
greenhouse gas commitment.
Unsurprisingly, forest-based industries and
scientific institutes have pointed out that if the raw
material demands of a growing bio-economy are
added to the present and future material and energy
use of biomass, the demands would be so high that
increasing domestic output as well as imports would
be inevitable.
The question is, how could this be done? Globally,
most forest use is not sustainable as it tends to deplete
the resource it depends on. About 45% of the Earth’s
original forest cover has now disappeared, mostly
cleared during the 20th century. With forests
currently covering around 30% of the world’s land
area, loss of natural forests has continued at a rate of
ca. 13 million hectare per year since 1990, with no
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signs of change in trend despite numerous EU and
international efforts to counter it. This global forest
decline is a result of non-sustainable logging and
conversion of forests to other types of land use,
taking place mainly in tropical regions and in the
boreal zone, often related to indirect land use change
for growing export commodities.
Europe is something of an exception. While the
extension of EU forest area that took place during the
larger part of the 19th and 20th centuries has recently
levelled off because of the upturn in demand for
agricultural commodities, EU forestry still fulfils a
variety of important social and environmental
functions, and is not simply a source of raw material
for forest industries and renewable energy.
But the picture is complicated. Since the mid-1990s,
reports by the European Environment Agency have
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noted a trend towards more uniform forest structures
in the EU, with a reduced variety of tree species and
a loss of forest biodiversity. Although forest cover
has continued to increase, this is mainly the result of
planned afforestation and regrowth in semi-natural
areas. Forest habitats are changing, as they are more
fragmented and managed more intensely. Exotic tree
species and the presence of animal species introduced
for hunting purposes complicate the picture, with
drainage and air pollution bringing further problems.
Overall productivity and total production are
increasing in many areas, despite declining forest
health and severe pest attacks. This increase is
thought to be due to a combination of use of highyield strains, management including fertilisation and
pest control, high levels of airborne CO2 and
eutrophication. Only a very small proportion of the
natural forest which once covered most of Europe
remains untouched, mostly in isolated pockets, and
the loss continues for old natural and semi-natural
deciduous and coniferous woodlands. In western
Europe, less than one-third of total forest area is
semi-natural and there are nearly no truly natural

38

45%

of the Earth’s original
forest cover has
now disappeared

old forests left. Some new forest habitat types are
being created, e.g. the habitats associated with short
rotation Christmas trees, energy woodlands or the
use of exotic species such as eucalyptus. These
generally have low biodiversity.
In short, although the overall area of EU forests has
expanded, the environmental quality of the forest
ecosystems has declined. Furthermore, a more
general trend towards ever more uniform forests is to
be expected, in line with events in the agricultural
sector over the past decades.
Logs, timber, pulp, forest chips, pellets and panels
are now commodities that circulate around the globe,
with prices set by supply and demand. In Russia, a
200-year-old tree now goes for as little as one dollar.
This favours producers with the lowest environmental
and social standards. As a result, EU forest owners,
public or private, small or large, who are bound to
observe principles of sustainable management and
multifunctionality, are caught in the middle, because
the value of environmental services such as protection
of soil, nature, watersheds and climate regulation is
not considered in economic terms.
It would clearly be a mistake to sacrifice this
multifunctionality for short-term gain. EU forest
policy, whether it be under National Forest
Programmes or under specific Union initiatives, must
give due consideration to various factors, and create
enabling conditions to address a number of
environmental issues.
The first of these is mitigating climate change.
There is compelling evidence that shows the reality
of this phenomenon. Over the last 100 years, average
temperatures have increased by about 0.8 °C and will
probably continue to rise by 1-6 °C by 2100 unless
measures are taken to limit greenhouse gas emissions.
Safeguarding forest carbon sinks can play an
important role in this.
Secondly, as forests harbour the majority of the
world’s and Europe’s terrestrial biodiversity, effective
conservation and sustainable use of European forests
is a vital contribution towards achieving the targets
for reducing the rate (globally) or halting (EU and
Pan-European) the loss of biodiversity by 2020.
Related to this is Natura 2000, the EU’s large
network of protected natural habitats. Completing
and managing this network will assure the long-term
survival of Europe’s most valuable and threatened
species. As the implementation of Natura 2000 is a
legal obligation for EU Member States, the forest
sector needs to adapt to the requirements following
from designation of Natura 2000 sites.
Water is another area of concern. Citizens
increasingly demand cleaner rivers and lakes, and
safer groundwater. Accordingly, water protection is a
priority at EU level, and forest have a central role to
play: forests often forms the first link in the water
cycle, as most of the headwaters of Europe major
rivers have their origin in forest areas.
Increased reliance on forest resources means forest
management will have to be capable to minimize
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damage by storms as well as infestation by pests and
diseases, so as to maintain economic performance.
As regards international policy, with the adoption
of the EU Timber Regulation and the process of
establishing of voluntary partnership agreements
with producer countries, the exclusion of illegally
harvested timber from the EU market will become a
reality at last.

“Water is another area of
concern. Citizens increasingly
demand cleaner rivers and
lakes, and safer groundwater”
The most challenging question faced by the forest
sector today is how to cope with an increase in
demand for output for material, energy and advanced
products that will easily surpass present production
capacities. This question has to be addressed at the
level of the single market, taking into account
environmental challenges that do not respect borders.
That is why there is a need for comparable forest
information based on data from Member States’
National Forest Inventories.
A long-term approach is needed for successful
integration and harmonisation of forest information.
Any kind of initiative in this field would have to
foresee a long lead time or transition period because
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of the considerable distance towards increasing
average capacities that may still lie ahead for a
number of countries and regions. Existing forest
information systems need to be gradually harmonised,
and the coverage and statistical confidence needs to
be improved for key parameters. This would
significantly improve EU-level projections for future
economic developments, although care needs to be
taken to ensure that all relevant environmental
concerns are weighted accordingly.
Such a European Forest Information system would
also need a certain flexibility. It would have to be be
adjusted in line with changes to major global
agreements and their reporting mechanisms (in the
CBD, UNFCCC and so forth).
Above all, we need a clearer picture of the use of
biological resources in the EU. That would allow us
to combine and trade off the possible contributions
from sectors such as agriculture, forestry and
intermediate systems.
Forests are an unusual resource, in that they are
both renewable and extinguishable. While their
judicious use can bring long-term benefits, overexploitation or monofunctional management can
lead to a permanent loss of productivity. Forests also
play a crucial role in the protection of other natural
resources, such as water, soil, and biodiversity. For
this reason, it is vital that the bio-economy is backed
by a comprehensive natural resources strategy built
on solid information that pays due attention to
forests and forestry. The stakes are simply too high:
without such a strategy, we really do risk
compromising the integrity of our forests – and that
is a price we cannot afford. ★
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Biology Biotech
The efficiency of mechanical devices not only depends on their design, but also on the addition
of performance-enhancing lubricants. Utilising computer models to understand their properties at
nano-scale and beyond, scientists are beginning to develop a new family of superior lubricants

Creating next-generation lubricants
using molecular modelling
Wherever mechanised motion occurs,
a lubricant is likely to be smoothing its
passage. These substances may not quite
make the world go round, but their
function is nonetheless essential to
movements throughout it. From cooking
oil to old-fashioned grease, oil-based
compounds are used to contain heat,
minimise corrosion and separate kinetic
components in myriad contexts. Demand
for the product is vast, and universal, with
observers suggesting that some 40m
metric tonnes could be required in 2014.
By 2015, it is anticipated that the value of
the global market for synthetic lubricants
alone could exceed $7bn.
However, mechanical systems still exhibit
notable wastage – creating tangible and
exciting opportunities for improved
lubricants. “Roughly thirty percent of
worldwide energy consumption is actually
wasted because of friction,” explains
Professor Aatto Laaksonen. “This is
dissipated through warmth created as
machine surfaces collide, and is not
productively harnessed.”
A senior researcher based at Stockholm
University’s Department of Materials and
Environmental Chemistry, Laaksonen heads
a research group that uses computational
modelling and simulations to explore the
molecular dimensions of biology, chemistry
and materials science. “All of the matter
around us is composed of these microscopic
units,” he says. “Their configurations and
structures create the unique characteristics
of physical objects – including lubricants.”
Study of the latter falls into the domain of
tribology, a discipline which, the scientist
explains, “aims to understand and eliminate
inefficiencies caused when surfaces rub
against each other in mechanical devices.”
Although the majority of modern lubricants
are oil based, these are typically designed for
metals. Because of the increasing diversity
40

A visual representation of the project’s work with mechanical systems
of industrial materials, such additives are no
longer always appropriate – and may damage
certain types of equipment. As an alternative,
the Swedish team is pioneering a new family
of lubricants within a five year research
project I-LEAP (Ionic liquids - Lubricants
Enabling Advanced Performance), supported
by the Knut and Alice Wallenberg
Foundation, with a funding of around
€3.5m. Laaksonen’s group will be in charge
of modelling in an interdisciplinary group of
scientists from three universities. “We’re
using a new type of material, called ionic
liquids,” says Laaksonen. “They partially
resemble salt-like sodium chlorides. But,
whereas that particular compound melts at
temperatures in excess of 1000 °C, ionic
liquids can actually liquify at room
temperatures. They exhibit very useful
properties compared to other types of
molecules, and are excellent candidates for
lubricants. They are non-flammable and,
when compressed between two surfaces,
begin to form a protective film which
separates them.”

Results from some of the team’s initial
tests suggest they may significantly reduce
friction, which could dramatically improve
the efficiency of machines. If industrialised,
the possible impacts could be radical; but
first, the materials themselves must be
comprehensively understood so that their
composition can be optimised. “Our
preliminary findings are quite incredible,”
enthuses Laaksonen. “We’ll investigate
what makes these new compounds so
frictionless over forthcoming years. We can
then design the perfect molecules with
which to create new lubricants. Numerous
assumptions and underlying theoretical
questions in this fledgling field must first be
resolved, however.
“It’s a truly inter-disciplinary area,” he
continues. “Expertise in physics, chemistry,
thermodynamics and materials science can
all productively be applied to tribology.”
Having pioneered the usage of molecular
simulations in Sweden since the early
eighties, the scientist’s former projects have
challenged him to examine biological
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structures like DNA and proteins, providing
invaluable experience for the task ahead.
Lubricants often possess common properties
such as heat resistance, viscosity and
detergent attributes, but examining their
performance at molecular level requires
accurate, high fidelity computer simulations
and analysis. “Experimentally, it’s difficult
to study these systems, due to the high
pressures and temperatures involved,” says
Laaksonen.
“Instruments
cannot
necessarily accommodate intense, ‘real life’
forces – hence the need for valid simulations
to authentically replicate these conditions.”
Devising the necessary frameworks has
occupied the team during their inaugural
year. Access to high-performance IT
resources has been a prerequisite to
facilitate these trials and, fortunately,
ample tools have been placed at Stockholm
University’s disposal to help realise its
objectives. The project has been granted
access to Sweden’s three national
supercomputing centres, and is also
developing its own bespoke, in-house
computing assets. “We’ve begun to create a
cluster in our own basement, possessing
500 cores,” says Laaksonen. “By
reprogramming
high
performance
graphics cards often used for playing
computer games, the team has been able to
exploit them for our computations. These

extreme differences in scale. “The way
components interact in large, complex
mechanical systems like cars must be
considered. Yet friction itself occurs at a
molecular level, so we must examine
behaviours and relationships at several
scales, beginning in the nano-world.”
Shifting between different realms of
measurement presents logistical and
theoretical challenges for the researchers,
who must use quantum mechanics during
their nano-scale investigations. As the
investigation begins to encompass larger
structures and machines, “this approach
is no longer feasible, due to the complexity
of
the
calculations
involved,”
acknowledges Laaksonen. At a certain
point, the team’s physics must translate
from the quantum domain and into that
of classical physics. “You need to describe
matter used in different models accurately
and, as they increase in scope, to transmit
and translate them between the different
environments; otherwise the experiments
will lose all validity. This process will
occur many times as you move between
minute, intangible molecules into the
world of man-made artefacts you can
touch. This approach is called multi-scale
modelling, and is a technique I’ve been
researching for some 30 years, and am
now applying to tribology.”
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“If thirty percent efficiency improvements are
attainable, then the appeal of ionic lubricants, and
their benefits for enterprise, could be vast”
processors are often ten to twenty times
faster than conventional CPUs designed
exclusively for computational tasks. By
using a programming language like C++,
and customising ‘off the shelf’ hardware
offered by a mainstream manufacturer
like Nvidia, you can cheaply construct
your own supercomputer.
“We need to understand various processes
which occur in extremely short timescales
– ranging from nanoseconds upwards
towards minutes, seconds and hours, to
assess longer term performance and
chemical reactions,” says Laaksonen.
Similarly, the physics based models used by
the group must also possess an additional
degree of flexibility, and be able to explore
and accommodate phenomena recorded at
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In the latter phase of the project, once
the properties of the ionic liquids have
been isolated and synthesised, new
lubricants will be refined. “These
materials
offer
many
potential
configurations that can be engineered for
specific surfaces,” says Laaksonen. The
researchers intend to launch start-up
companies that will ply their novel
innovations commercially, and obtain
patents on the designs. If thirty percent
efficiency improvements are attainable,
then the appeal of ionic lubricants, and
their benefits for enterprise, could be
vast. So too, believes Laaksonen, are their
potential applications. “Thousands, or
possibly millions of types – and possible
usages – could be realised.”
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Policy
Public health contributes to societal welfare. For smaller nations which lack consolidated infrastructure,
however, educating experts presents significant challenges. To ensure comprehensive PhD provision
in Switzerland, universities are pooling their assets and exploiting a collective educational platform

Strengthening education
in public health through

academic co-operation
It is

self-evident that public health is a
matter of national, and indeed global
importance. But researching policy in the
field, and offering adequate tuition to its
practitioners, requires a comprehensive
array of resources. “In many European
countries like the UK, Holland and France,
there is a national health service which is
fundamentally linked to educational
provision in this subject,” says Charlotte
Braun-Fahrländer, a professor of public
health at Basel University. “Finland, for
example, has established its own national
institute of public health. In higher tiers of
teaching, this leads to greater uniformity
and encourages consolidation. Germany,
Switzerland and Austria present a
contrasting model. There’s a strong tradition
of federalism within these nations, which
resists centralisation.”
To
maintain
their
characteristic
independence whilst working collaboratively,
seven of the country’s universities have
united to provide a robust national platform
for PhD studies in public health. Managed by
Braun-Fahrländer, the programme is known
as the ‘SSPH+ [Swiss School of Public
Health] PhD Program in Public Health’.
“Because Switzerland’s political situation is
quite different to other European
comparators, we need to find solutions which
are appropriate to this context, yet achieve
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excellent standards of training,” she says.
Designed to meet guidelines and quality
standards set by the Organisation for PhD
Education in Biomedicine and Health
Sciences in the European System (ORPHEUS),
the initiative, launched in 2008, has achieved
notable success since its inception. 24
students initially registered on the

“the number of learners and supervisors
working within separate institutions would
be insufficient to sustain a high quality
programme.” Whereas UK educators like the
London School of Hygiene and Imperial
College can cater for these needs, Switzerland
has no equivalent organisations. To certify
that students are well versed in core

“In many European countries like the UK,
Holland and France, there is a national health
service which is fundamentally linked to
educational provision in this subject”
programme, whilst it now supports 64, and
additional academic partners have also
endorsed its ethos.
“After we initially obtained funding to
enhance education in public health at PhD
level, we assessed that universities in
Switzerland were not really large enough to
conduct a successful programme in public
health. This is partly because it’s such a
broad, interdisciplinary field. No single
university was capable of covering all the
training needs of these students,” says
Braun-Fahrländer. “Moreover,” she adds,

competencies like general research skills,
statistics and advanced methods in
epidemiology, a national response that
encouraged collaboration was necessary.
The SSPH+ encourages courses held at
individual universities to fulfil roles within
a wider syllabus, and seeks engagement
from tutors, who can contribute to this
national network. An underlying principle
catalysing the project, Braun-Fährlander
reflects, is a need to find common ground
between participants, whilst granting
universities the autonomy to which they’re
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accustomed. Minimum standards for
training and supervision have been
introduced to facilitate this objective,
which became binding in 2010. Networking
and exchanges between participating
educators are an additional benefit of wider
standardisation, since the programme
adheres to the European Credit Transfer
and Accumulation System (ECTS), and also
offers a number of incentives to domestic
participants.
As
Braun-Fahrländer
explains, “the SSPH+ Public Health PhD
programme pays for courses given by
individual
lecturers
at
different
universities. This motivates them to provide
high quality training, and also to invite
guest lecturers onto campus from other
countries to provide it.” Formerly approved
by individual academics, PhD candidates
are now endorsed by a doctoral committee,
who act as their supervisors throughout
their course – rendering the system far
more robust and accountable.
“Before the platform was established, the
various partners conducted extensive
discussions,” says Braun-Fahrländer. “We
needed to determine how much training was
required to qualify a PhD candidate, as the
initial university partners only insisted on
12 European transfer credits. Nationally, we
felt that this benchmark should be set higher,
and also had several other requirements that
we hoped to introduce. To help embed these
procedures, our approach was to announce
that, if students and supervisors agreed to
these terms, they were provided with their
courses for free. Other prospective attendees
were not excluded from classes, but must
pay for the privilege of joining them. To
ensure the fulfilment of the aims, it has been
very important for us to carefully consider
the enhancements we felt were needed,
and ways in which we could present
them as benefits to the parties who
they would most affect.”
Topics being studied under the
framework are fascinatingly
diverse. At Braun-Fahrländer’s
own
institution,
Basel

University, students working from the
Medical Faculty often concentrate on
subjects
like
environmental
health,
epidemiology, exposure assessment, and air
pollution. “Many PhD candidates are also
drawn to the area of international health,
and consequently may focus on an
examination of developing countries,” she
says. “They can undertake projects in these
regions, for which they may need additional
training in fields like clinical epidemiology.
Skills such as evaluating screening tests
may prove vital in practical contexts.” Some
of the current PhD studies being conducted
under the SSPH+ aegis include “Lifestyle and
Heart Rate Variability in the General
Population”, “The Regional Variation in End
of Life Care in Switzerland” and “Gender &
Adult Asthma”.
“We introduced the system in 2007, so it’s
now been running for seven years. Initially,
we were provided with federal funding and
money from the Swiss national science
foundation,” says Braun-Fahrländer. Once
this finite period of sponsorship ends,
obtaining additional revenue from partners
will prove critical to ensuring the longevity
of the programme. “This will doubtless
require considerable effort and coordination. However, by broadening the
steering committee, we intend that
additional universities not hitherto included
will be able to contribute. This will make
the initiative more diverse, by enhancing
discussions of joint criteria, and their
evaluation.
Furthermore,
as
more
institutions join, greater numbers of
students will participate.”
The scheme, she hopes, may also provide a
helpful model for other countries facing
similar logistical quandaries. “More sizeable
nations often demonstrate a long tradition of
PhD programmes, and hence they’re notably
more advanced in this area. However,
smaller nations are now considering their
own higher education systems, and what
they can do to offer improved provision.
These concerns have been highlighted by the
ASPHER (The Association of Schools of
Public Health in the European Region)
working group on PhDs, which has raised
this as a very important issue faced by new
member states. They may lack financial
resources, yet need to establish their own
structures. These can be hard to conceive particularly where there are no domestic
precedents
for
national
networks.
Consequently, our project can illustrate
paradigms of policy and practice, which may
prove
very
influential
outside
of
Switzerland.”

At a glance
Project Information
Project Title:
Swiss School of Public Health
(SSPH+) PhD Program Public Health
Project Objective:
The SSPH+ PhD Program in
Public Health is a joint training
and network program of several
Swiss Universities. To maintain
independence of each university
whilst working collaboratively a
robust national platform for PhD
studies in public health has been
established.
Project Duration and Timing:
Project started in 2007 and is
expected to continue
Project Funding:
Swiss National Science Foundation
(SNF) and Swiss School of Public
Health (SSPH+)
Project Partners:
Universities of Basel, Bern, Geneva,
Lausanne, Zurich, Switzerland

Main Contact

Charlotte Braun-Fahrländer

Charlotte Braun-Fahrländer is
a professor in Public Health at
the Swiss Tropical and Public
Health Institute, Basel. She has
a medical background with
a postgraduate training in
epidemiology at the London
School of Hygiene and Tropical
Medicine. Since 2007 she is the
academic director of the SSPH+
PhD Programme Public Health

Contact:
Tel: ++41 44 634 47 93 (SSPH+)
Email: c.braun@unibas.ch
Web: www.ispm-unibasel.ch/ssphplus

★

www.projectsmagazine.eu.com

43

FEATURE

Mapping European
research infrastructures
Martin Hynes, chief executive of the European Science
Foundation (ESF), talks about the importance of having accurate
and readily available information on research infrastructures in
Europe, and how the new online database MERIL will provide
such information to scientific and policy communities
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he term ‘research infrastructure’ can refer
to any of a vast array of facilities, tools,
services and resources that researchers
use to conduct their work in any field of
science – from specialised university
laboratories and historical archives to biobanks,
telescopes and particle accelerators.
As well as underpinning top-class research,
infrastructure also plays a crucial role in the
formation of new generations of researchers in
innovation processes, and ultimately in tackling
major global challenges in areas such as health and
climate change. They can be an important interface
between researchers and enterprise.
However, as science and technology becomes
increasingly complex and multi-layered, so does the
infrastructure supporting it. The growing complexity
of this sector makes it difficult to know exactly what
is out there in terms of facilities and resources, and
prevents research infrastructures all over Europe
from being exploited to their full potential. The result
is a high risk of both duplication of resources and
gaps in provision across the continent.
There has been general consensus in Europe for
some time that a comprehensive overview of existing
facilities is needed for both the scientific and policy
communities to make better decisions and improve
science. Indeed, several serious attempts to establish
such a database have been made in the past, but have
failed for various reasons.
In September 2013, however, the European Science
Foundation introduced the MERIL portal (Mapping of
the European Research Infrastructure Landscape), a
new public database of openly accessible research
infrastructures in Europe that should fulfil this
function over the long term.
MERIL aims to support informed policy making
and investment and to foster collaboration amongst
European scientific and academic communities by
providing information on high quality and
accessible facilities and resources. It has been
established as an open source of information on
research infrastructures of all sizes and profiles and
across all scientific domains. The aggregation of all
this information will produce a much better picture
of Europe’s existing scientific capacities than was
previously available, and its free availability will
help to support cooperation, collaboration and
mobility between research infrastructures within
and beyond European borders.

Delivering improved collaboration and research
outcomes

Research excellence requires high quality facilities
that not only host and support research activity, but
also provide an attractive environment for
researchers. All facilities indexed in MERIL have to
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have met three threshold criteria concerning the
quality of their operation, the access they offer to the
facility and their management standards, in
combination with clear relevance to research beyond
national borders. For example, the inclusion of
facilities in the MERIL database is conditional on
allowing access to external scientific users, nationally
and internationally, when appropriate through a
transparent selection and admission process.
Another novelty of MERIL in comparison to previous
attempts to create a database, is that the responsibility
for validating entries for the portal is assumed by
responsible national and international “data
intermediaries”. As a result, inclusion in the portal is
a sign of quality and may also help to promote lowerprofile research infrastructures by increasing their
visibility to the wider world.
MERIL provides valuable information in a userfriendly and accessible format. Apart from basic
information such as the name, website, location, etc.,
each entry contains information on the equipment
and services available at the facility. By providing
such information to researchers, which dramatically
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simplifies the process of identifying and contacting
facilities of interest, it is expected that research
outcomes will ultimately benefit.
Increasing industrial engagement

Research and innovation are cornerstones of Europe’s
competitiveness and growth strategy. However, the
strength of science and research in Europe is let down
by its inability to transform this strength into
commensurate advantage through the creation of new
applications, products and services.
Today’s research infrastructure does not always
meet the requirements of enterprise, and enterprise
has had difficulties in understanding and taking
advantage of the research infrastructure sector. A
lack of useful information on the research
infrastructure base in Europe is an aggravating factor
that the introduction of the MERIL database should
help to address.

The MERIL portal is
likely to contribute to
Horizon2020 - the
European Commission’s

70 billion
€programme for

Research and
Innovation from

2014 to 2020

Enabling fully informed policy decisions

MERIL will eventually have a profound effect on
European policy in providing the basis for research,
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innovation, and funding decisions which affect the
direction of research and its outcomes.
Analysis of data from MERIL will enable
stakeholders, research organisations and networks to
draw conclusions about strengths, gaps and needs and
opportunities, and to issue recommendations that
feed into future research and innovation programmes
at the national and EU level.
The MERIL portal is thus likely to contribute
significantly to the success of Horizon 2020 – the
European Commission’s €70 billion programme for
research and innovation for the period 2014 to 2020.
Particularly in the planning stages, MERIL will help
policy makers to determine exactly where our
strengths currently lie and to assess what can and
needs to be achieved in the future.
Similarly, it supports assessment of the current
value we are getting out of existing resources,
identifying room for improvement and supporting
long-term development. MERIL is especially groundbreaking because it encompasses all subject areas,
including the social sciences and humanities, which
means that it reflects the entire research base. This is
a huge step forward.

“As science and technology
become increasingly complex and
multi-layered, so does the
infrastructure supporting it”
MERIL’s role needs to be defined

MERIL has the potential to be an invaluable aid in
tackling some of the challenges facing research in
Europe. However, it is still in its relative infancy. It
was initially a project funded for two years by the
European Commission under the coordination of the
European Science Foundation, and has been
maintained since 2013 by the financial support of the
European Science Foundation’s member organisations.
MERIL’s future direction was debated at a recent
roundtable in Brussels with representatives of the
European Commission and other major stakeholders
around Europe. One of the most important issues
discussed during the roundtable concerned the
audience for the MERIL database, namely whether
and how MERIL could serve both the scientific
community and policy makers. There is tension, for
example, between the database being comprehensive
enough for policy makers and focussed enough to
allow researchers to identify the facilities and services
for researchers and industry.
There are also conflicts within these groups, as
certain domains of science already have a good
overview of the internationally available resources
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in their field and therefore may not see a need for the
database. Other disciplines such as the biomedical
sciences, materials science and humanities, however,
will find it a necessary and useful tool. Forthcoming
enhancements of the portal in terms of data
gathering, visualisation and analysis will help to
resolve these tensions.
The full outcomes of the roundtable discussion are
outlined in a paper published by the European Science
Foundation, the research infrastructure information
base in Europe.
Developing MERIL’s value

Over the next twelve months MERIL will focus on
expanding the data collection and developing the
technical services it offers to its users in terms of data
analysis and visualisation. The database will need a
lot of effort to maintain and update, but we also need
to go further to enrich the data collection and
facilitate its exploitation by both public and private
research sectors.
In our longer-term ambition for the development of
the database we envisage integrating more
information on the resources invested in research
infrastructures, such as capital costs and personnel.
Over the long run, such information would allow for a
really novel analysis of the evolution of the costs of
various types of facilities over their lifespan. This
kind of information would be invaluable to policy
makers and facility managers. We also intend to be
consonant with the open data movement, meaning
that the data we gather will be publicly available, but
also that MERIL as a platform would support the
integration of various information sources relevant to
research infrastructures.
For now, our immediate priority remains the
collection of basic information on the full set of
research infrastructures in our database, since the
usefulness of the portal is affected by the reluctance
of research infrastructures to take the time to enter
full information.
Facilities have a duty to provide this information, as
poor or insufficient data will make the database
worthless. At the same time, facilities will not feel
compelled to contribute unless the portal has a
sizeable user base; all stakeholders, researchers,
policy-makers and others, thus have a responsibility
to promote the database.
The database will be continuously open to the
addition of research infrastructures that meet the
criteria for inclusion, which we hope will encourage
more facilities to engage with us and with each other
and ensure they provide acceptable levels of access
and information to the wider world.
With so much at stake, the research community as
a whole must recognise MERIL’s potential and
contribute to developing and maintaining its
quality, as part of the broader effort to promote
science and innovation. ★

MERIL can be accessed at: http://portal.meril.eu
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ICT
Sensors are fundamental to the ‘Internet of things’ – a world in which a multiplicity of objects is monitored,
and their statuses electronically relayed. To encourage the technology’s proliferation in wireless sensor
networks, researchers have devised a low-power, open-source node that invites users to create and innovate

Engineering ultra low power wireless sensor
nodes using open-source architecture
A new initiative, funded by the Department
of Basic Sciences and Foundations at the
University of Urbino, in conjunction with
the NeuNet cultural association, intends to
help developers become masters of their own
wireless domains. A team of ICT specialists
from the University has built an affordable
sensor node, titled VirtualSense, which
provides a robust, low-cost platform for
those seeking to construct wireless sensor
networks. Offered commercially, the units
are extremely versatile, and can operate in a
number of different scenarios.
Transmitting data to a central terminal or
user application, they can either operate in a
discrete, small-scale wireless network, or
share information via the internet. Intended
as a launch pad for innovation in the sector,
VirtualSense’s designers have devised a
product that is transparently open source in
all aspects. Constructed entirely using offthe-shelf components, the node’s PCB
schematics are fully available via free
download, together with the source codes of
the software stack. Clearly, the system is

geared towards encouraging both software
and hardware customisation.
“We want to make it very easy for
adaptations of our devices to move from
conceptual stage to prototyping,” explains
Alessandro Bogliolo, responsible for the
project. “New designs can be piloted
using our system ‘as is’, then, once
refined, be optimised to meet specific
needs. VirtualSense can thus function as
a test bed, but also offers extensive
possibilities for reconfiguration. We
ultimately hope that these features will
help wireless sensor network technology
to evolve and proliferate.”
This ethos is manifest in the modular,
stacked construction of the nodes. Comprised
of five 53 x 53mm PCBs, the multiple layers
of this high-tech sandwich each serve
specific functions, but can be modified or
extracted if required. In addition to a micro
controller, power supply and programmable
tiers, the unit also contains its own sensor
array. Pressure, luminosity and temperature
detectors are pre-installed, enabling basic

applications to be quickly realised without
further hardware upgrades. “Separation of
concerns is a founding principle of the
internet,” says Bogliolo. “What we’d like to
do is apply this same maxim to hardware.
Because the layers of our device are
independent, its structure allows researchers
to focus on transforming specific sections,
whilst retaining the architecture of others.
This rationale also lends the technology
additional flexibility, and means it can be
reused in numerous contexts.” VirtualSense
operates using standardised IEEE 802.15.4
transceivers, meaning that its sensors can
interact with a variety of devices and
protocols, ensuring compatibility with many
existing networks.
“After successful re-engineering of the
basic unit, users could potentially dispense
with the stacked design format,” says
Bogliolo. “Everything could potentially be
flattened onto a single layer by dispensing
with the additional components which lend
flexibility to a prototype. By stripping back
components to the essentials, cost, power

The VirtualSense affordable sensor node

48

Insight Publishers | Projects

and size reductions would increase the
viability of the end product”.
Economically powered by two AAA
batteries, each node incorporates an
impressive energy conservation feature.
Described by Bogliolo as “aggressive”, this
dynamic power management strategy is
facilitated
by
specifically
chosen
components. “When idle, they enter a very
low power ‘hibernation-like’ state, in which
they’re effectively suspended and awaiting
reactivation,” he explains. The nodes
consequently consume on average less than
one microwatt of power to run typical
applications – an achievement reckoned to
be in advance of current state-of-the-art
systems by the developers.

“We want to make it very
easy for adaptations of
our devices to move
from conceptual stage
to prototyping”
An ultrasonic wake-up and distance
measurement layer embedded in the PCB
stack offers another tangible improvement
on the energy consumption of comparators.
In conventional wireless sensor networks,
transmitters typically relay data by
‘skipping’ a signal across other nodes in the
network, prior to reaching their ultimate
destination. Because the system cannot
anticipate what pathway a potential
transmission could follow, all sensors in the
arrangement must remain constantly active,
thus wastefully consuming power when
unused. “These types of devices can’t predict
when they may be requested to relay packets
of data. Hence they remain constantly
switched on, and alert for a signal,” says
Emanuele Lattanzi, chief design architect of
VirtualSense. “However, we’ve adopted an
alternative strategy, which is to permit
transmitting nodes to wake others via the
usage of ultrasound.” Signals originating
from the VirtualSense nodes rouse others
occupying positions on the intended signal
route, priming them before any data packets
are sent. “Because we’re using this method,
the sensors’ radio interface can be deactivated
for long periods of time. Thus, it conserves
power across the entire network.”
Although the initial emphasis of the project
has been on finessing the VirtualSense
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hardware, the team’s focus is now turning
towards software development, and finding
suitable real world demonstrators. Presently,
a small test configuration has been
established within Urbino University’s
Collegio Raffaello, where data on movements,
temperature, noise and CO2 levels within the
building is collated and presented on the
VirtualSense home page. It’s only a small
indication of what this versatile tool – which
is fully Java compatible – could achieve.
“Cutting edge devices which combine high
performance and low power consumption
are often difficult to manipulate,” points out
Bogliolo. “This is due to their limited
proprietary specifications, or restrictions
imposed by less accessible programming
languages. VirtualSense, by contrast, allows
a Java compatible virtual machine to run on
top of our nodes. This means that even the
unit’s most advanced features, including its
ultra low power mode and hardware
protocols, can be easily controlled using
high level programming languages. No
specific training, expertise or tools are
needed to develop software for our system.”
Potential applications for VirtualSense
include monitoring of the natural world and
recording
wild
soundscapes
using
microphones mounted atop the nodes.
Through analysing signals such as birdsong,
researchers could begin to understand how
many species inhabit particular regions, by
computing the so-called ‘acoustic complexity
index’ introduced by Prof. Almo Farina. An
underwater equivalent is also being piloted,
which will employ hydrophones to track the
behaviour of aquatic creatures.
Now fully available to the public, a ‘Store’
section of the VirtualSense website offers a
low-cost entry point for those keen to enter
the burgeoning wireless sensor network
sector. “We’re supplying a development kit,
which contains four basic nodes,” says
Bogliolo. “These are offered more or less at
production cost (€250), and include a
programmer board which enables users to
establish a small scale sensor network.
Application development can also be
facilitated by using the pack as a test bed.
Should the network need to be enlarged,
additional nodes can be purchased and
incorporated.” At this exciting stage of the
Urbino team’s work, Bogliolo is keen to
stress that they “really want other
researchers to make full use of, as well as
further the development of, this rapidly
developing technology.”
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As educators and trainers, what can we learn from the dramatic success
of video games and how can we use some of those lessons to make better
learning experiences for our learners? Tim Buff offers his opinion
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I

meet people who seem to think that if the
learner audience is young enough they
can’t concentrate on anything which isn’t
a game for more than two minutes. Whilst
this may seem to be a truism for some
youngsters, it’s obviously a simplification
and perhaps a slur for most. In fact it’s
worse than that, it’s a cop-out which is often used
to excuse poor learning materials by blaming any
lack of success on the audience rather than the
training provider.
The reality is challenging however. Younger
people from all educational backgrounds have been
used to interesting, engaging digital experiences
and have quite simply got used to them. If they
start work for a large and impressive organisation,
then they will expect the induction process to be
good and any digital learning assets to be engaging
and interesting as well as accurate and informative.
But it doesn’t end with ‘young people’. Video
gaming has been around for a long time and young
people have an inevitable tendency to get older; we
are not just taking about a sub-twenty five
generation, but more likely a sub-forty year old
split. Not only that, a lot of us parents enjoy playing
games and have got used to the same standards our
offspring have grown up with.

other end. They are usually typified by good
graphical imagery, sound, movement and the
successful ones will capture that magic ingredient
of gameplay.
Gamification on the other hand refers to a
different process and approach. We recognise that
certain things make a game fun and encourage you
to return to the game, play it, enjoy it and remember
it. Games designers study these aspects in detail
and aim to reproduce them when creating their
games to maximise the chances of commercial
success. Suppose we can extract some of those
elements and use them to make a learning course
engaging, enjoyable and memorable. Let’s look at a
few diverse examples of projects I’ve been involved
with recently to illustrate the concept.
• D
 iscovery and exploration: A key ingredient of
many games is exploring a world and
investigating aspects of it. This is a gamification
principle which plays to our desire to seek out
and explore, find what is around the next
corner and satisfy our innate curiosity. A
recent example I have been working on is an
induction programme for a major international
bank (QNB see here). Here we constructed a
3600 photographic representation of the Bank’s
head office and surrounding area, around
which new starters could move to discover and
complete a range of learning assets (such as
eLearning courses, PDFs, videos etc). In doing
so they explored the common areas, a typical
local retail branch and even the main board

Games or gamification – what’s the difference?

Firstly, for the purposes of this article, let’s
draw a distinction between a learning game
and a piece of learning which embodies
gaming elements. The two are very different
both in theory and in the output.
A learning or educational game is one
which seeks to incorporate valid learning
objectives into the gameplay to a greater or
lesser extent. It will use interesting, engaging,
challenging and often repetitive gameplay to
encourage the learner/player to absorb and
practice a combination of knowledge,
behaviours, skills and understanding.
Such games can include complex and
realistic simulations at one end of the
spectrum and colourful animated
maths games for children at the

www.projectsmagazine.eu.com

51

room. The result was fun, memorable and
informative. For this particular solution we
SCORM tracked the eLearning courses and
monitored completion of all the other individual
learning assets so that managers could receive
full reports of their new starters’ activities. The
point here is that we extrapolated a gaming
principle and applied it to create a totally new
and innovative learning experience.
• C
 ompetition: Let’s take another example. Game
players like to compete, either with themselves,
their peers or maybe just against the computer.
We can use this competitive element from games,
understand how it is used and then introduce
selected elements of it into learning programmes.
Talking to clients I have come across a range of
reactions to competition and how it might be
implemented. These reactions depend mainly on
company culture, but also on individual
viewpoints. With this in mind competition has to
be used wisely and with sensitivity. Remember
the aim is to encourage success rather than
highlight failure!
A good example of this is a project we’ve just
finished for one of the world’s largest software
companies based in the US. The project was to
provide a wide variety of training and support
materials in different digital forms to new managers
joining them across the world as part of their
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extended induction program. Points, trophies and
prizes were all used to reward success with
competitive leader-boards showing results. This
particular project was delivered from our central
cloud based Luminosity Reach LMS to the new
starters using their Windows 8 tablets and phones.
This solution made use of a Tin Can (Experience
API) Learning Record Store (LRS), recently added to
our Reach LMS. We used this to track activity
within the App and to record details of the points,
trophies and prizes allocated. This particular
programme tapped into social learning elements as
well as our urge-to-collect, personal achievement,
desire for peer recognition and yes – pure
competitive drive.
• S
 cenarios: People love stories and using character
or plot driven scenarios within learning materials
to engage learner interest and curiosity is a
potent way of attracting and then maintaining a
learner’s attention. Contrast two approaches to
anti-fraud training. The first is a fairly traditional
eLearning presentation of the legal framework, a
list of things to be alert for, what constitutes
fraud, how to spot irregularities and so on. The
second delivers the same learning objectives, but
does it via a linked scenario “a day in the life of
a fraud”. This approach might follows a character
with whom the audience can identify, as he or she
progresses through a day seizing (or missing)
multiple opportunities to spot and prevent a
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fraud occurring and minimising any possible
adverse impact. Elements of suspense,
uncertainty-of-outcome, identifying with the
lead character and pressure, can all add to the
level of engagement.
• S
 imulations: These can be complex, realistic and
believable. They will range from computer
software
application
demonstrations
and
simulations to much more expensive and
specialised immersive simulations covering for
example flight or ship operations. Those who
create them might argue that at the more realistic
end of the spectrum, they are not games but
complex training tools – they are of course
correct in this, but the rest of us would
immediately spot strong similarities to the flight
sim game and shoot ‘em ups available on home
games consoles. The downside of these is that
they can be expensive to produce, and contain a
limited number of learning points. However they
are invaluable where repetition is used for skill
consolidation or where there is a high cost of
failure (such as crashing your airliner!). Although
I’ve worked on a few complex Defence sector
simulations, by far the larger number of
applications for this type of training is for
software companies such as Microsoft and for
large organisations rolling out new systems. Done
well, these can provide very powerful up front
courseware as well as just–in-time training aids.
These are examples only and illustrate some of the options available. So, where can or should you consider
using it?

The aim is always to deliver educationally effective
learning to your audience which is engaging, fun,
interesting and memorable. In other words not
something that is shoe-horned into the wrong topic
area or learner group for the sake of it.
Gamified learning tends to be more expensive and
time consuming to produce as it often requires more
instructional design effort and higher media
production values. Such solutions are sometimes
more technically advanced, which limits the
numbers of suppliers able to offer them. This often
means that they are more suited to larger student
numbers or situations where increased training
impact is required.
In addition to providing greater impact, elements
of gamification can also be effective at increasing
learner engagement and helping drive learner
adoption – particularly useful for long running
training initiatives. The combined elements of
discovery, surprise, and competition can all help
to stimulate interest and help ensure learners are
keen to come back for more. That said, the
associated content must also be informative and
at its most fundamental, valuable to the learner’s
job role – without this, no one is going to want
more of the same.

www.projectsmagazine.eu.com

I’ve focused so far on various types of eLearning,
but of course these gamification elements can be
just as valuable in other training medium formats
and can be incorporated into wider blended learning
programmes making a real contribution to learning
impact and adding significant interest to the
training content.
Gamification principles are fairly universal and
an understanding of them means that instructional
designers can introduce more interesting and
compelling elements into even their standard
eLearning courses.

Some final points about hosting and tracking

With the ubiquity of mobile devices, you should go
with a learning solution which avoids Flash and
instead delivers the learning resources in HTML5
format, otherwise you are seriously constraining
your learners in how they access the learning you
offer and limiting its longevity of use.
You will also need to consider the way you
centrally host, manage and publish your learning
materials. If you can, go for a next generation LMS
which supports Tin Can (Experience API) and which
can deliver content out to mobile devices via Apps
(for optional offline consumption as well as
traditional online access). SCORM tracking of
completion and scores may be adequate but it will
give limited data for you to work with. So ideally
your gamified learning should also support detailed
analytics, an area that TinCan can help with. This
will enable you to analyse patterns, spot potential
areas of knowledge deficiency, and help profile your
learner’s skill acquisition, which can then be
correlated with improved job role performance.
I like the concept of gamification to help make
learning more engaging and memorable. It won’t be
right for every situation, but it provides a valuable
way to enrich learning resources and make them
more impactful. It will demand good teamwork
between the Instructional Designers and the
technical team and will inevitably need more ID
effort to make it work. However, if it’s done well,
then it provides a powerful and effective way to
make a real difference to your learners. ★
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ICT
Scientific research is becoming increasingly data-intensive and international in its scope. With the need
for widespread collaboration on data processing and analysis greater than ever, so high-speed research
networks such as GÉANT remain vital, supporting research projects that could change the world

Research collaboration boosted
by new upgrade to GÉANT

GÉANT is the pan-European research and
education network that interconnects
Europe’s National Research and Education
Networks (NRENs). Together they connect
over 50 million users at 10,000 institutions–
including universities, research institutions,
and hospitals. Established in 2000, GÉANT
has grown to include 41 partners and,
thanks to extensive links with networks
around the world, GÉANT also reaches 65
countries beyond Europe. It continues to
play a critical facilitating role that keeps
the continent at the forefront of research
and education.
To address the exponential growth in data
from all scientific disciplines, GÉANT has
recently completed a comprehensive
upgrade in transmission and switching
technology to ensure it continues to stay
well ahead of user needs.
“The project to upgrade the GÉANT
network involved renewing 50,000km of
backbone
infrastructure
and
the
replacement of legacy equipment with
leading-edge transmission and switching
technologies, a significant undertaking and
long-term investment,“ says Mark Johnston,
54

chief network operations officer of DANTE,
the organisation that has built and operates
GÉANT on behalf of Europe’s NRENs. “The
new network brings several key benefits:
greatly increased capacity, flexibility, faster
provision of service, and even higher levels
of resilience.”
In fact, up to 2Tbps capacity is now
available across the core network, allowing
individual users to transfer data at speeds
of up to 100Gbps (or multiples thereof).
CERN, the operator of the Large Hadron
Collider (LHC) was the first of the 100Gbps
customers, linking the LHC to a new data
centre in Hungary. GÉANT, together with
other research networks, has long played a
critical role in supporting the LHC,
transferring experiment data between
scientists
around
the
world
for
collaborative analysis.
Dr David Foster of CERN comments: “We
have used the GÉANT infrastructure
extensively... providing us with direct
connections between CERN and the major
institutes as well as a high-performance IP
service that allows us to get the data to and
from the smaller institutes around Europe.”

It’s not all about connectivity. Although
researchers are able to select the bandwidth
and performance required to suit their
purpose, from high capacity IP connections
to ultra-high-speed dedicated point-topoint circuits, they also rely on a
comprehensive range of network monitoring
and management services that enable
consistent, secure, end-to-end performance
irrespective of the users’ location, and
which support these connectivity services.
Furthermore, applications that address
authorisation and authentication issues,
such as verifying users’ identities and
rights to grant them access to resources as
appropriate, are also being developed and
rolled out through the NRENs. This
enables researchers, academics and others
to freely move across network boundaries
while maintaining access to their home
network and the resources of other NRENs
and institutions.
Making the pinnacle of research possible

The Square Kilometre Array - the world’s
largest telescope, due to become operational
in 2020 – will produce enough data to dwarf
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even the output of the LHC, with an
approximate output of 1 Exabyte a day
likely to be collected. GÉANT and other
networks will be crucial for the scientific
community to be able to work with this data.
In the bioinformatics arena the volume of
data generated by biological experiments –
such as those that led to breakthroughs such
as DNA sequencing – is doubling every five
months. Making this available to the global
user community is a major challenge.
Professor Janet Thornton, the director of
European Molecular Biology LaboratoryEuropean Bioinformatics Institute (EMBLEBI), says that without GÉANT, the EBI
simply would not exist. “Our primary goal
is to collect and distribute biological data,
and without GÉANT we could not do that,”
she notes.

“GÉANT has grown to
include 41 partners
and, thanks to
extensive links with
networks around the
world, GÉANT also
reaches 65 countries
beyond Europe”
GÉANT is also supporting nuclear fusion
energy research, supplying high speed
connectivity between the International
Fusion Energy Research Centre (IFERC) in
Japan (where the Helios supercomputer is
based), and ITER – the demonstration
fusion reactor in France.
Susana Clement Lorenzo, F4E Group
Leader for IFERC, says: “Helios users are
running codes ranging from fundamental
physics in hot ITER plasmas to technology
and engineering calculations, so as to
build components in very challenging
environments as expected in DEMO.
Supercomputers are crucial in solving
these complex problems and good data
communication channels such as the highspeed GÉANT network can provide the
essential links to help scientists all over
the world to analyse their findings.
Ultimately, all these initiatives will bring
us a step closer to fusion as a potential
energy source.”
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GÉANT has supported numerous
research projects across the continent and
continues to receive significant praise
from users and from the European
Commission. For example, Neelie Kroes,
vice president of the European Commission
comments, “Today data speeds and
processing are as critical as the research
itself, and a super-fast network means we
are closer to achieving a European
Research Area, and to successfully dealing
with challenges such as food and energy
security, health and ageing, and
environmental protection.”
Supporting education

The GÉANT network not only supports
the world’s most ambitious scientific
undertakings, it also underpins the
educational community, with many
project partners serving universities,
schools and libraries.
Digital learning and lifelong learning
have become defining trends in higher
education. As a reflection of this, many
university campuses are becoming
increasingly virtual, creating new
collaborative tools and services. Academics
and students alike expect end-to-end
connectivity and limitless bandwidth,
including in the wireless domain.
Gaming and infotainment are widely seen
as an important part of future learning in
the changing landscape of modern schools,
with more learner-centric approaches
taking precedent. These and emerging
applications will all make increasing
demands on the network, with the education
sector becoming ever more important to
GÉANT and its NREN partners.
A recipe for success

The GÉANT project has also been used as a
blueprint for other research and education
networks across the world, for example in
Latin America, North Africa and the
Middle East. And, with African research
and
education
networking
rapidly
accelerating, and connected to GÉANT, an
exciting new phase in global collaboration
is beginning, and continuing to contribute
to the GÉANT vision of “helping talent and
providing opportunities to meet across the
divides of resources and distance”.
GÉANT continues to support research
and education, and the transformative
effects they can bring. Perhaps the greatest
effects won’t be felt in a single country or
even Europe, but by all of those in the
world who benefit from the life-changing
research supported by GÉANT.
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The CRISP Project:

Coping with science’s
data deluge
When people refer to big data or a data deluge in science, the terms are entirely appropriate.
As scientific detectors and research instruments improve at a fantastic rate, we as a
community are producing more and more of it. The Large Hadron Collider at CERN, even
before its current upgrade, was producing 200,000 DVDs’ worth of raw data a second, and the
Square Kilometre Array radio telescope project is expected to produce 400 gigabytes a second.
How we deal with this tidal wave of data is thus a challenge that must be faced head-on.
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Laurence Field is
Data Management
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cientists are generally concerned only
with capturing data, with little
consideration
for
its
long-term
management and the ramifications
throughout the supply chain, affecting
data recording, storage, transport and accessibility.
With scientific research only as good as the data
that informs it, the struggles of IT systems to cope
are a concern. CERN, for example, has to throw
away most of the data produced by the LHC, as we
are simply unable to capture it. If CERN was able to

find the Higgs Boson with only a fraction of the
data produced by the LHC, imagine what we could
achieve if we were able to capture more, or all, of
that data.
A lot of the problems stem from the fact that for
many years scientists themselves were left to
manage the situation which left a lot of information
inaccessible to the rest of the community. In recent
years, European physicists have pooled resources to
address the data deluge – and the opportunities for
innovation and new breakthroughs by overcoming
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it – through the CRISP project (Cluster of Research
Infrastructures for Synergies in Physics).
CRISP brings together 11 research facilities,
including the ESRF and CERN, collaborating to
develop and streamline IT technology. This isn’t
simply about finding the most powerful
technological solutions. With pressure on funding
and science budgets, it’s also about minimising
cost, freeing up budget for true discovery,
innovation, and research. As the project enters its
final year, key issues of concern have been
identified and new collaborations and projects are
starting to take major steps to address them.
The obvious place to start is the initial collection
of data and, in particular, the search for ways to
automatically select only the most relevant data to
be recorded for analysis. In this area, CRISP’s
partners are looking at pre-process data solutions,
developing an architecture that can assess whether
data is useful and throw away what is not, filtering
data and prioritising it so we don’t have to record
as much.

“Progress has been made
through CRISP, but there
are still obstacles to
overcome and issues to be
resolved, and many of
them are non-technical”
Transport of data is also a major issue for today’s
scientists. Modern researchers often require the
use of a variety of facilities for their research,
analysing samples or taking measurements using a
number of different instruments. With limited
access to high-demand instruments, and significant
pressure on researchers’ time, the preference is for
short visits to each instrument, so that scientists
can turn up, gather their data and take it away for
analysis. However, the reality is not so simple.
Burning the vast streams of measurement data to a
disk or USB stick would take longer than capturing
it in the first place.
The alternative is a system that allows scientists to
have their data follow them around ‘virtually’ so
they can access it from wherever they are working.
However, at present, scientists access different data
from different facilities with different usernames
and passwords. It’s a dilemma that should be familiar
to any internet user trying to keep on top of all their
email, online shopping and social media accounts.
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To address this, CRISP is helping to standardise
data-access through a common identity system, or
federated identity that can transcend facilities or
countries, and provide scientists with a single login
to access all their data in one place – regardless of
where it’s from.
But it’s not just a scientist’s own data that is
difficult to access. Getting hold of previous research
conducted at each facility is essential to ensure
research teams can build on existing work without
wasting time and effort re-doing old experiments.
However, this requires a more intelligent approach
to the way historical data is archived, making it
easier to search for and retrieve. Here again CRISP
is aiming to make a difference through the
development and availability of accurate and
thorough metadata.
Progress has been made through CRISP, but there
are still obstacles to overcome and issues to be
resolved, and many of them are non-technical.
Certain types of research data, such as medical and
satellite records, need to be handled with special
sensitivity and legal processes that aren’t yet in
place, while different countries have very different
data-protection and data-privacy laws, which also
need to be taken into account.
For the latter of these concerns, help may be at
hand from a somewhat unlikely source. The global
controversy and debate sparked by revelations over
PRISM – the mass electronic surveillance and datamining programme – is pushing EU politicians to
standardise data protection laws across Europe. The
benefits to European science may be inadvertent
but could be significant. However, this is but one
part of the data deluge puzzle and it is only through
CRISP’s broad remit, covering the entire data
management cycle and bringing together the best
minds from European scientific research facilities,
that we will deliver the advances that will underpin
future scientific discovery.★

(Above) Silicon wafer
of a 2D imaging sensor
for the detectors of
European XFEL, ©MPI
HLL and PNSensor München, 2008

11
The number of research
facilities CRISP has
bought together to
develop and streamline
IT Technology
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Robotics
Robotic systems have enhanced industrial production across most sectors of the economy. Despite offering tireless
labour, most such units provide limited functionality, typically repeating predefined commands with no latitude for
improvisation. To expand their capabilities, scientists are equipping robots with perceptual and cognitive functions
that can help them adapt to their environments, overcome unforeseen difficulties and handle novel situations

Improving robotic manufacturing using
embodied intelligence
The subservience subservience of robots
is inherent to their name. ‘Robot’ derives
from the Czech robota, meaning ‘servitude,
forced labour’; a term related to rab - ‘slave’.
Although science fiction – from Fritz Lang’s
Metropolis to James Cameron’s Terminator
– has frequently envisaged androids
achieving sufficient independence to
challenge humanity’s own dominance, this
seems unlikely in the near future. Even
though ubiquitously exploited by industry,
robots are essentially limited to following
human orders.
“A standard robotics implementation is
based on the concept of creating a program,
which is downloaded to a robot. The machine
then blindly executes and repeats those
instructions,” explains Dr Christian
Eitzinger. A senior researcher and manager
working at PROFACTOR, a private, applied
research company headquartered in Steyr
and Vienna, Eitzinger has been appointed as
project coordinator on a venture that
challenges this precept. Envisaging an
industrial production environment in which
a robotic arm is required to manipulate an
object, he points out that its abilities are
usually restricted to “moving its gripper to
predefined locations, grasping an item and
placing it elsewhere.” The fundamental flaw
in this modus operandi is, according to
Eitzinger, a lack of flexibility. “If an object is
not where the robot anticipates, it simply
fails to pick it up” he observes. “Making
robots more flexible and reactive requires
some kind of embedded intelligence.”
The project, coordinated by Eitzinger, is
titled “Dexterous assembler robot working
with embodied intelligience”, or DARWIN.
It is a collaborative research project
coordinated by PROFACTOR, with partners
from the Italian Institute of Technology,
King’s College London, the Foundation for
Research and Technology Hellas, Czech
Technical University in Prague, and
Novocaptis, and is supported by the
European Commission. Its objective is to
“improve the intelligence and autonomy of
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industrial robots, so that they can complete
assembly tasks of differing complexity”.
Launched in 2011 and scheduled to conclude
in 2015, the project proceeds in three
interrelated phases. In the first, robots were
directly programmed with assembly tasks
– recreating the conventional master/slave
paradigm found in the industrial world.
This was followed by an intermediary stage,
in which experimental robots were rendered
semi-autonomous. By interpreting a higher
level ‘language’ suitable for human

“The robot should be adaptable.
If a targeted object is distant, it
can potentially use another
object to extend its reach,
bringing it closer”
operators, or learning from a demonstrator,
they should be capable of performing
assembly functions similar to those
programmed in phase one but this time
based on their ‘understanding’ and not be
guided by pre-programmed instructions.
Effectively the robot ‘sees’ an assembly
sequence, ‘understands’ the high-level
goals and anticipates potential consequences
of its actions as it imitates the high-level

solution presented by the operator. In the
final segment, researchers are developing a
software for autonomous robots. In this
mode, units must use reasoning processes
to devise complete strategies that produce
the required output without any guidance
from operators. The strategies devised go
further from simple imitation of previous
solutions. There is generalisation of
previously successful strategies to a new
context and the development of new
solutions in novel situations. .
Two demonstrators are intended to
showcase the project’s achievements. The
larger of these is a ‘real world’, industrial
style robot arm, manufactured by Stäubli
and held at PROFACTOR, whereas the other is
a humanoid platform, known as the iCub
(developed by the Italian Institute of
Technology (IIT)), which can assemble
objects
in
non-industrial
settings.
Approximately one metre tall, the childlike
iCub is designed for optimal flexibility to
explore its potential for manipulating tools
and objects, and is equipped with an arsenal
of sensors that include cameras, microphones,
gyroscopes and position sensors embedded
in its artificial physique.
These tools are essential for the robot to
develop sufficient cognition and to gather
the data needed to analyse and respond to
unfamiliar challenges. To learn basic
manipulation skills – such as how to grasp
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objects – it must first lean how to perceive
them and how they function. Optical sensors
must interpret three dimensional space, and
appreciate colours, textures, shapes and
spatial relations among objects. This data is
collected and is subsequently transmitted to
the machine’s centre of artificial intelligence,
known as the reasoning module. The
reasoning module (developed mainly by IIT)
uses advanced algorithms based on neural
self-organising maps in order to keep track
of previous experiences, and exploits this
knowledge to pursue better results or explore
different routes for assembling.
This reasoning module embodies the
cognitive aspect of the project; the protocols
and experiential ‘memories’ that make the
machine ‘think’ and rationalise during
assembly procedures. To succeed, the robots
need to gain casual understanding of basic
physical principles like gravity, then
memorise this fact and learn from it. “The
robot should be adaptable. If a targeted
object is distant, the robot can potentially
use another object to extend its reach,
bringing it closer,” says Eitzinger. These
robots have already attained enhanced
grasping capabilities; not only are they
capable of lifting objects which are laying

behaviour, the robot should thus be able to
adapt to and overcome novel situations.
“Ultimately,” says Eitzinger, “we’re hoping to
train a robot by providing it with snapshots
of an assembled object. By looking at a few
intermediate assembly tasks, it should
extrapolate the intermediate steps, then
replicate and complete the entire process. By
combining separate components, they will
also be able to create and use basic tools.”
Scientists at the Czech Technical University
in Prague (CVUT) and the Foundation for
Research and Technology (FORTH) in Greece
have developed a vision system which
perceives actual objects found in the
industrial world. Their algorithms are able to
successfully recognise objects regardless of
colour and texture, and can accurately infer
the position of objects in 3D space
agnostically (without the need to know
where they are placed a priori). Following
the project’s culmination, various research
partners, including CVUT and robotics firm
Novocaptis, are set to continue related
explorations. “One commercial partner is a
start-up company that wants to pioneer
smart toys that have inbuilt cognitive
abilities, and so can learn and react
differently,” says Eitzinger.
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Dr. Christian Eitzinger

down rather than upright, but they are also
able to avoid collisions through refined
motor control. Work at King’s College
London is currently focused on multifingered grasping robots, which are seen as
the future of advanced manipulation in
order to emulate the in-hand manipulation
of objects that is innate to humans (but
very difficult to translate to robots).
To test robot capabilities, the scientists
have defined a variety of ‘user stories’. One
will ask the robot to remove an object from a
box, necessitating the removal of
obstructions that surround it. A more
complex assessment asks the robot to build a
tall stack of objects, randomly selected and
placed. By experimenting with them, the
robot will gradually learn useful ‘facts’ –
like which shapes fit best at the bottom of the
pile, or are harder to balance. By combining
the values it already ‘knows’ with explorative
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PROFACTOR are using another approach
which they hope could lead to a more
rapid adoption of their techniques in the
vast service robotics sector. This would
involve humans working closely with
intelligent robots, in a productive
collaboration. “We conceive this as a
symbiotic relationship – for example,
mounting heavy objects on a car,”
illustrates Eitzinger. “Robots could
perform heavy lifting, whilst human
operators carry out fine tuning. The latter
offers flexibility and cognitive abilities –
whereas the machine contributes strength
and precision.” Contrary to dystopian
forecasts, progress towards the next
evolutionary phase of industrial robotics
may not depend on machines superseding
the abilities of humans, but rather on
their development of an understanding of
our behaviour and intentions.

Dr. Christian Eitzinger received his
Master degree from the University of
Linz in 1995. In 1997 he started working
at Profactor as a researcher in the field
of image processing and is head of
the machine vision group since 2001.
He received the Erwin-Wenzl Price for
his thesis on neural networks and is
member of the Austrian Association for
Pattern recognition. He coordinated 2
FP6-CRAFT projects and 4 FP6-STREP
projects in the IST/NMP priorities and
has led numerous projects with industry.

Contact:

Tel: +43 7252 885 250
Email: Christian.eitzinger@profactor.at
Web: www.profactor.at;
www.darwin-project.eu
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ICT and

dementia
Dr Dianne Gove of Alzheimer Europe has
worked on a number of topics surrounding
dementia including care, legislation, advance
directives and social support. Here, she
talks about the benefits and challenges
of ICT developments for people with
dementia and their carers, addressing the
ethical implications of the use of assistive
technology for and by people with dementia.

P

eople with dementia should have the same
right as other members of society to live in
their own homes and play an active role in
the community for as long as they wish to
do so. For this to be possible, appropriate
and affordable services and support must be
available. In addition to the traditional array of services
currently available, many ICT solutions have the potential
to offer appropriate and personalised support to enable
people with dementia to continue living at home
(supporting existing skills, helping develop new skills
and compensating for lost skills), exercising their
autonomy and benefiting from a good quality of life,
social inclusion and mobility. Some people may prefer to
live in a residential care setting but for this to be an
autonomous decision, adequate levels of suitable support
must be available to make living at home an equally
feasible option, and ICT solutions represent an important
part of this overall support.
ICT solutions are increasingly part of our everyday
lives and some are specifically designed for people with
physical and cognitive disabilities, including dementia.
Some forms of support may provide peace of mind and
reassurance to carers that can have a positive impact
on their ability to cope with care and on their quality
of life. In this article, we highlight some of the possible
benefits and challenges of ICT developments for people
with dementia and their carers, drawing mainly on the
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work of Alzheimer Europe addressing the ethical
implications of the use of assistive technology for
and by people with dementia.
A challenge when designing and providing
appropriate ICT support is to assess accurately what
people with dementia need and to avoid basing
decisions on stereotypes of dementia or solely on
information provided by carers. Stereotypes of
dementia, consisting principally of symptoms which
are in effect more typical of advanced dementia, of
people with dementia being unable to make decisions
and of people with dementia having no quality of
life, may hinder the promotion of autonomy and
inclusion of people with dementia in society,
although fortunately, such stereotypes are
increasingly being challenged.
It cannot be assumed that people with dementia all
want the same thing or that carers necessarily know
what people with dementia want. Carers may have
different priorities and values and some may have
difficulty making decisions which are congruent
with the priorities and values of the person with
dementia. Some may not know what makes life
meaningful to him/her. There are also differences
amongst people with dementia. Some may feel
controlled, observed and judged in relation to the use
of surveillance and monitoring devices, based on
other people knowing, for example, at what time they
get up, when they go out, where they go or how often

“It cannot be assumed that
people with dementia all
want the same thing or that
carers necessarily know what
people with dementia want”
they open the fridge door etc. For other people with
dementia, these issues may have little or no
importance. Different preferences may also reflect
differences in what makes life meaningful and in
what is important (e.g. privacy, being independent,
not feeling like a burden or being able to maintain
social contacts). This will affect what people with
dementia want from ICT solutions but also what they
are willing to sacrifice in return for something else
that is more important to them.
The use of ICT solutions should be carefully
assessed within the context of an overall care plan
for a particular person in a particular situation with
specific needs, capacities and wishes. It should not
be reduced to a decision about whether to use a
device or system simply because it is available.
Other people should be consulted and the possible
drawbacks and benefits openly discussed but the
main decisive factor should be that a particular
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solution is beneficial to the person with dementia.
Whilst appropriate ICT solutions may promote
autonomy, the provision of a greater degree of
assistance than needed may result in the premature
deterioration of remaining capacities.
It is a legal and ethical obligation to obtain
informed consent to treatment and such consent
should also be sought when considering the use of
various forms of support which may, in addition,
have implications for privacy, dignity and freedom.
Sometimes, the duty to obtain consent is sidestepped, perhaps due to a lack of information about
dementia, a lack of the necessary skills to obtain
informed consent or stereotypes about people with
dementia lacking capacity (i.e. not based on an
assessment but rather on the presumption that they
will be unable to consent). It is important to involve
people with dementia in decisions to use ICT
solutions (like other forms of support) even if they
lack the capacity to make the decision alone.
Capacity is task specific and therefore needs to be
assessed in relation to a particular task or decision.
People with dementia at various stages of the
condition may have the capacity to do certain things
and not others. Consequently,

Between 50
and 70%
of all people with
dementia are
suffering from
Alzheimer’s disease

• a person should be deemed capable of consent
unless proven otherwise
• t he knowledge or belief that a person has dementia
should be considered as reasonable grounds for
doubt concerning his/her capacity to consent and
to justify the assessment of his/her capacity
• a diagnosis of dementia (or the belief or presumption
that a person has dementia) should never be
considered as sufficient proof that a person lacks
the capacity to consent
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ICT solutions can be beneficial in offering levels and
types of support which are adapted to the specific
needs and changing situation of people with dementia.
They can also be helpful in providing the means to
enable people with dementia to organise their lives
according to their own needs, wishes and preferences.
Without that level of support, some decisions would
be made by other people and eventually the loss of the
capacity to carry out certain activities would
contribute towards decisions to institutionalise the
person with dementia. Well-designed ICT solutions,
which are specifically targeted at people with
dementia, do not necessitate the acquisition of
complex new skills. They are adapted to the person’s
capacities and not vice versa.
Devices which are typically associated with safety
but also with restrictions of liberty and loss of privacy
can also be perceived as enhancing autonomy,
providing greater freedom and contributing towards
independent living. However, the management of risk
must be balanced with the promotion of autonomy.
Often we think of risk as something that can be
measured but it has also been argued that risk is
socially constructed and value-laden. Moreover,
whilst zero risk may be a worthy aim in the
development of medication, it is not necessarily
realistic or even desirable in all other aspects of
people’s lives. People with dementia are not children
and considering all people with dementia as
vulnerable would be paternalistic and fail to
acknowledge and respect their individuality and the
different levels of support that each person needs.
The need for support of people with dementia and
carers is likely to change as dementia becomes more
severe. Consequently, the provision of ICT solutions
needs to be sufficiently flexible and the appropriateness
of various measures should be regularly assessed,
particularly as the person with dementia might not be
aware that it is no longer adapted to his/her needs.
Confirmation that the person with dementia still
consents to or accepts an ICT solution should be
sought at regular intervals.
Issues related to privacy, confidentiality and
dignity need to be considered when designing and
providing ICT solutions to people with dementia.
People with dementia may forget having consented
or that a system or device has been installed. In
some cases, someone else may have consented on
their behalf. Extreme care therefore needs to be
taken to ensure that their dignity is protected and
that any information is handled with respect and
confidentiality. When considering whether an ICT
solution might threaten the dignity of a person with
dementia, an attempt should be made to look beyond
one’s own values and consider the life history of the
person with dementia, as well as his/her currently
expressed needs, wishes and feelings. Past wishes
are important but the possibility to have different
current wishes should be considered.
When monitoring is used, it should be determined
who should have access to images and information
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and on what grounds, how long the information
should be stored and how it should be destroyed. The
person with dementia (or carers if this is not possible)
should be able to switch off surveillance monitoring
or have it temporarily or permanently disabled. As
people living with the person with dementia may be
affected by various ICT measures, their right to
privacy, confidentiality and dignity should also be
considered and their assent sought.
Concerns that ICT solutions might be used to reduce
personnel costs and that this may result in the loss of
human contact have been raised. Whilst this is
possible, particularly with regard to staff shortages in
care homes, it should also be recognised that many
ICT solutions are based on a complex network of
professionals and have built-in systems to ensure and
promote human contact. Some ICT solutions are
designed to facilitate communication and social
interaction and this may contribute towards
maintaining relationships and social roles, thus
promoting social inclusion, as well as involvement in
community life. The possibility for human contact
offered by certain ICT solutions may be particularly
beneficial to people with dementia who live alone or
in rural areas and may provide reassurance to
relatives and friends caring from a distance.
The potential benefits linked to the use of ICT
solutions for people with dementia are very much
dependent on individual needs, wishes and
situations. Whilst there are potential drawbacks or
challenges to the use of some devices or systems,
careful planning and communication with all
concerned may help limit unethical, inappropriate
or abusive use. Further research would be beneficial
to demonstrate the effectiveness and benefits of
various ICT solutions for people at various stages of
dementia and to increase awareness of the various
systems and products available.

Dr Dianne Gove

★
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Health
The future availability of ATMPs to EU citizens requires a partnership between numerous stakeholders, from
academia and hospitals to industrial stakeholders and manufacturing organisations. AGORA is a new network
that hopes to facilitate this so that these important medical products can be delivered to those who need them

AGORA: a network to improve
delivery of ATMPs
A recent EU regulation brought in to
ensure the proper control of advanced
therapy medicinal products, or ATMPs, has
divided opinions. Although having had a
mainly positive effect, some within
academia felt that the regulation had
overlooked them, and many thought that
the regulation was unclear in points.
ATMPs represent the forefront of medical
research, often blurring the lines between
medicinal products and medical devices.
They are comprised of cell-based therapies
- gene transfer medicinal products, cellbased medicinal products and tissue
engineered products - derived from living
human tissue which is then manipulated in
such a way that it can then be used in a
therapeutic setting.
A now completed FP7-funded project
called Academic GMP (good manufacturing
practice) sought to clarify what the problems
with the legislation were, and identified a
number of ways in which the regulation had
created
unanticipated
barriers
to
development in this field. For instance, the
disparity in perspectives on risk between
academia and industry was apparent, with
many from academia believing the new
safety regulations to have made the
production
of
ATMPs
prohibitively
expensive.
“What we realised in the work of
Academic GMP was that it was important
to define the academic position in these
matters, but not in a way that would
exclude cooperation with industry,” says
Professor Martin Hildebrandt, who
64

coordinated the project. “That is why we
decided to set up AGORA, which will
continue and expand on our previous
work. It is a broad approach that has been
very much encouraged by the EC; to
establish a network that will provide
mutual support and make it easier for
everyone involved, every stakeholder, to
get a project going and hopefully result in
a project that will end up helping patients
one day.”
AGORA will create an academic and
industrial partnership to facilitate safe and
effective delivery of new ATMPs within the
framework of the recent EU regulations.
Over 80% of ATMP trials in the EU are
academic investigator led and sponsored,
but many ATMPs are not making it to firstin-man trials due to difficulties of academic
manufacture to GMP compliance, as well as
variation in interpretation of the regulation
between EU member states.
AGORA brings together industrial and
academic
partners
with
exclusive
capabilities in new cellular therapy
technologies and processes, as well as
experience in R&D, with an aim to develop
a unique capability across Europe in order
to facilitate training and implementation in
ATMP manufacture.
“There are different approaches to
bringing projects forwards within this
area,” explains Dr Mark Lowdell, coordinator
of AGORA. “One of them is a more
monolithic approach followed by EATRIS,
which is a large infrastructure that provides
a one stop shop opportunity to manufacture
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Coordinator: University College London,
UK (UCL) Lead Scientist: Dr Mark W
Lowdell. University College London and
its associated Medical School is a centre
of excellence for human transplantation
and hosts one of the largest adult
haematopoietic stem cell transplant
programmes in the UK. Dr Lowdell is
the Director of Cellular Therapy and
runs the largest of the GMP production
units with over 600m2 of manufacturing
space. He is the qualified person for
release of ATMPs for clinical trial and
is the initiator of, or involved in, 8 cell
therapy trials at present, five of which
are UK national trials. He has been an
advisor to UK Government regulatory
bodies on the regulation of ATMPs
and is an accredited assessor for one
of the UK Government departments.
He has worked extensively on quality
standards for ATMPs and is the UK
National Representative to the board of
JACIE, the professional body responsible
for accreditation of haematotherapies
across the EU.
Dr Lowdell’s research is in the fields
of immunotherapy of viral infections,
tumour immunotherapy and advanced
regenerative medicine.
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cells, prepare clinical trials and everything
else. We use a slightly different approach,
which involves informal contact but that
provides exchange of expertise and
regulatory/manufacturing
documents
which are already in use.”
The name AGORA has two meanings. On
the one hand, it is an acronym – the ATMP
GMP Open Access Research Alliance – but
it is also meant to represent the original
ancient Greek meaning of agora, a central
gathering place where ideas are discussed
and exchanged, and it is the concept of a
point of contact to share ideas and
experiences that Dr Lowdell believes will be
most useful.
The consortium consists of a closely
associated group of European experts with
proven track records in the development
and delivery of ATMPs to early and late
clinical trials, with four of the nine

partnerships for improved manufacture and
scale-up and establish the first university
certified training programmes in cell/tissue
engineering to address the critical shortage
in scientific, technical and regulatory staff
in this newly expanding field across the EU.
Dr Lowdell and colleagues at University
College London (UCL) have already opened
the first of these courses with the first
students attending in October 2014. In line
with the concept of AGORA some aspects of
this course will be available on-line to lead
to a certificate of training awarded by UCL.
One of the main findings from the work of
Academic GMP was the strong need for
developing a formalised professional
community. There have been a number of
controversies with ATMPs where the
authorities have been unhappy with
products that have been used on patients,
and many feel that they need the backing of
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partners having previously been involved
in Academic GMP. The partners come from
the EU member states that are most active
in the development of ATMPs, and each
has an excellent relationship with their
competent authorities in the regulation of
these products.
AGORA provides a web portal that will
host a wealth of documents and other
resources for interested parties to draw
upon. “Communication can be scarce in
academic
fields
beyond
discussing
published work,” explains Dr Lowdell. “That
is why we need the portal; it will provide a
platform for communication, a blog with
the most recent issues within the field, as
well as a toolbox that will lay everything
out that is needed to start and maintain a
successful project.”
A supporting programme of resources will
be delivered to academic trialists to
streamline their development programmes,
enhance
compliance
with
GMP
requirements,
develop
industrial
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fellow professionals to put forward a case
for their actions in a coherent way. “We
need to have a way to defend our reputation
as well as the reputation of cell therapy,”
says Dr Lowdell, “but we also need to better
define what is an acceptable risk when you
have the life or death of a patient on the
line. We hope to be able to achieve this
through AGORA.”
The future supply of successful ATMPs to
EU citizens will require partnerships
between academic GMP facilities, contract
ATMP
manufacturers
and
the
biopharmaceutical industry, and AGORA
aims to deliver the necessary support and
training structure to create this
partnership. It is only through this sort of
action that ATMPs will eventually find a
stable foothold within the wider medical
community.★
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• University College London, UCL,
United Kingdom
• Technical University of Munich,
TUM-MED, Germany
• University Medical Centre Utrecht,
UMCU, The Netherlands
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Hannover, MHH, Germany
• Newcastle University, UNEW,
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LUMC, The Netherlands
• Pharmacell, The Netherlands
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http://agora-gmp.org/new-msc-clinicalcell-tissue-engineering-ucl/
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Events

For your diary...

Insight Publishers are media partners with some of Europe’s largest and most prestigious events in the world
of research and innovation. Here we highlight a few that are happening in the next couple of months

World of Health IT

Date: 2nd-4th April
Location: Nice, France
Designated as one of Europe’s six “lead markets” for innovation,
eHealth is a rising star in the growing EU Economy. The World
of Health IT 2014 conference will focus on shaping and
developing the use, implementation and evolution of this pillar
of the new European marketplace. Addressing the perspectives
of clinicians, directors and other healthcare professionals, the
event offers educational sessions, vendor exhibitions, best
practice exchange, an IHE interoperability showcase, networking
sessions and Continuing Medical Education (CME) credits.
Designed for and by the healthcare ICT community in the
European region, the conference will explore how European
Healthcare IT professionals can respond to the new challenges
presented by our times.

http://worldofhealthit.org/2014

Industrial Technologies
Date: 9th-11th April
Location: Athens, Greece

The Industrial Technologies 2014 conference integrates
nanotechnology, biotechnology, advanced materials and new
production technologies. The event offers opportunities for
developing valuable research and industry collaborations, and
showcases cutting-edge research, latest innovations and rising
companies from all around Europe. Topics include European
and global developments in the high-tech arena, reindustrialisation and regional development in Europe,
technological and entrepreneurial opportunities for the Balkan
and Mediterranean states, and opportunities in Horizon 2020
in the field of enabling technologies.

www.industrialtechnologies2014.eu

EBS

Date: 14th-15th May
Location: Brussels, Belguim
European Business Summit is Europe’s key meeting place for
business leaders and decision makers, where business and
politics shape the future. The EBS attracts more than 1,500
participants from over 60 countries, including European
commissioners, prime ministers, high-ranking individuals and
about 200 journalists. The theme this year is “The Business
Agenda 2014-2019: Rebuilding a Competitive Europe”. The
summit will present a significant opportunity for business
leaders to present their priorities, looking beyond the crisis and
towards a more competitive and better-functioning Europe.

www.ebsummit.eu
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