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Editorial

New Year marks a new era for investment
in innovation and research in Europe

Máire Geoghegan-Quinn,
European Commissioner
for Research, Innovation
and Science

We need to be
more demanding
than ever about the
impacts that our
scientific activities
must have.

Europe’s leaders
agreed that research
and innovation are
an investment in our
future – they lie at
the heart of the EU’s
blueprint for economic,
environmental and
social reforms. On 11
December in Brussels,
I officially launched
Horizon 2020, the
biggest EU research
and innovation programme ever. I did so with
great enthusiasm because Horizon 2020 promises
breakthroughs and discoveries by taking great
ideas from the lab to the market in those areas
where we face the greatest challenges. So we
are starting the New Year by putting the money
allocated to Horizon 2020 to good use.
Over the next 7 years (2014-2020), close to €80
billion of EU funding will be available to fund the
best ideas that Europe has to offer. In addition,
this funding will leverage private investment in
areas such as the bioeconomy, cleaner, more
efficient transport and personalised medicine. By
coupling research and innovation, Horizon 2020
places emphasis on excellent science, industrial
leadership and tackling societal challenges. The
goal is to ensure Europe produces world-class
science, removes barriers to innovation and
makes it easier for the public and private sectors
to work together in delivering solutions to big
challenges facing society.
One of the real innovations of Horizon 2020 is
our challenge-based approach. This is because
the challenges facing Europe, whether food and
energy security, clean transport, public health

The Commissioner observing a machine at the Hadronic
Centre in Bucharest, Romania, during her visit for the opening
ceremony of “Romania’s Research and innovation in the
European Research Space” exhibition (10/2013).

or security, cannot be solved by a single field of
science or technology, let alone a single sector, or
a single organisation. These complex challenges
will need solutions that draw upon many
different areas of research and innovation. That’s
why interdisciplinary is such a crucial aspect
of Horizon 2020. I’m confident that the JRC
Work Programme 2014-2015 which is directly
supported by Horizon 2020, will address these
societal challenges in a wise and efficient way.
As the European Commission’s in-house
science service, the JRC has a key role to play
in Horizon 2020, with an overall objective of
providing scientific and technical support to EU
policies and reforms. The JRC informs evidencebased policymaking and its independence is
essential, as policy departments of the European
Commission need the JRC to take a neutral
position, to provide ongoing support and to be
transparent in analysis, data and models. I am
counting on scientists working at the JRC to
produce excellent research that will uphold both
our search for solutions to societal challenges
and our quest for innovation.
Seen as a means to propel economic growth
and create jobs, Horizon 2020 has the political
backing of Europe’s leaders and the Members
of the European Parliament. We need to live
up to their expectations and trust and be more
demanding than ever about the impacts of our
scientific activities. I’m confident that the money
invested in the societal challenges will make
Europeans’ lives better – helping to deliver energy
and food security, as well as better healthcare
and the means to deal with climate change.
In achieving Horizon 2020’s goals, the JRC will
contribute its long-standing scientific expertise,
modelling capacity, and foresight studies,
and build on its excellent work in the areas of
standards, infrastructure and e-infrastructures.
The JRC will continue engaging with the scientific
community, industry associations and with the
public at large. Broader public understanding
and commitment to science will lead to a greater
willingness to trust and to invest in groundbreaking research. And of course our scientists
must be socially aware and responsible, and
conscious of their precious contributions to
society and economic progress.
Together we can build Europe’s future on
excellent research and world-beating innovation.
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HighlightS

JRC to take leading role for EU at EXPO MILANO 2015
Flashing cameras evidenced the media frenzy
when the EU signed up for Expo Milano 2015 in
the presence of European Commission President
José Manuel Barroso and Italian Prime Minister
Enrico Letta in Milan on 9 December. The
formalised EU participation at the Universal
Exhibition in Milan will be guided by the themed
statement “Growing Europe’s Future Together for
a Better World”.

raise awareness of the larger public to issues
related to food and health.
The 1 900 sqm EU pavilion will showcase how
EU policies address the topics that are at the
heart of Expo Milano 2015. The EU exhibition
will be enhanced by a rich agenda of scientific
events both at the Expo and at the JRC in Ispra.

The Exhibition will run from 1 May to 31 October
2015 and intends to develop a socio-economic
and evidence-based debate on food security and
sustainable practices under the theme “Feeding
the Planet, Energy for Life”. As this embraces
science and technology it was one of the
reasons for appointing the JRC, as the European
Commission’s in-house science service, to
coordinate the presence of all EU Institutions at
Expo Milano 2015. The proximity of the biggest
JRC site to Milan also played a part.
In his address, President Barroso emphasised
that Expo 2015 was an important platform to

Institute of Transuranium Elements celebrates its 50 years
For the celebration of the 50th anniversary of
the Institute for Transuranium Elements (ITU) in
Karlsruhe (Germany) on 21 November, the JRC
welcomed high-level guests representing politics,
industry, science and research at international,
European, national and regional levels.

worldwide recognition as a reference centre
and a key contributor to an effective safety and
safeguards system providing scientific support for
the nuclear fuel cycle since 1963.

A high-level meeting, organised with key
partners on “Nuclear Security and Safety”,
underlined this milestone event. It allowed
participants to reflect on the achievements of
the last 50 years, and to explore the future
challenges, based on the priorities of Horizon
2020, the new EU strategy to boost research
and innovation launched in December.
The anniversary also coincided with 25 years
of successful collaboration between ITU and
the Central Research Institute of Electric Power
Industry (CRIEPI) in Japan. ITU is also working
with the International Atomic Energy Agency
(IAEA), the OECD-Nuclear Energy Agency (OECD/
NEA) and worldwide key national nuclear safety
and security key stakeholders.
The JRC, through ITU, provides scientific and
technical support to the European Commission
in the implementation of the Euratom treaty,
extended to the EU Member States and
Associated Countries. The Institute has gained

ITU Director Thomas Fanghänel, JRC Board of Governors
Chairman Walter Mönig, Volker Rieke, Simone Schwanitz,
Helmfried Meinel, former JRC Director General Dominique
Ristori, Masahiro Kakumu and Dainus Kamaitis.

JRC Director David
Wilkinson, who was
nominated Commissioner
General to the World
Exhibition in Milan
2015 for the European
Commission, signed the
participation contract
with Giuseppe Sala,
Commissioner of the
Italian government for
Expo Milano 2015 and
General Commissioner for
the Italian Pavilion Diana
Bracco.
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Roundtable: Scientific support to public health
On 14 and 15 November the JRC organised
a high-level kick-off roundtable on ‘Scientific
support for public health: existing actions,
new challenges and European added value’.

Scientific support for public health:
Existing actions, new challenges and
European added value

Some of the future scientific challenges
discussed were resistance to antibiotics, new
drugs and vaccines, counterfeit medicines,
smart genomics and ethics, neuroscience
and new technologies. The need for stronger
cooperation and a greater harmonisation at EU
level in prevention, diagnosis and treatment
of diseases was also raised. Failure to address
this challenge may encourage health tourism
and pose problems for future cross-border
healthcare regulations.
With its competences in standardisation and
validation methods in the health field, the
JRC is well placed to provide support to the
aggregation of data and the harmonisation
process. The JRC health event is regarded as
the start of a sustained dialogue with relevant
stakeholders on how scientific support can best
contribute to protect citizens, to improve health
knowledge, to eliminate disparities and to
promote health equity across Europe.

Brussels, Berlaymont
President’s Hall
14.11.2013 from 9:30 am to 5:00 pm
The
15.11.2013 from 9:30 am to 12:30 pm

Máire Geoghegan-Quinn, European Commissioner
for Research, Innovation and Science featured
among the opening panel speakers and Nobel
Prize Winner for Medicine Sir Richard Roberts
delivered a lively keynote address on medical
challenges of the 21st century.

Joint Research Centre
The European Commission’s
collapse
of Lehman Brothers – 5 years on
in-house science service

Together
with the College of Europe, the JRC
Joint
Research
organised
the third high-level roundtable
Centre
on financial stability on 16 December 2013.
High-ranking financial experts, representatives
of the scientific community and policymakers
gathered to examine topics such as the
structural reform of the banking sector, the
smooth financing of the real economy, the role
of scientific support to shadow banking and the
financial reforms on both sides of the Atlantic in
the context of the on-going Transatlantic Trade
and Investment Partnership negotiations.
Five years after the bankruptcy of Lehman
Brothers which triggered the financial crisis,
From left to right:
Michel Barnier,
Commissioner for
Internal Market and
Services, European
Commission, Dominique
Ristori, Director-General,
Joint Research Centre
(2010-2013), Prof. Jorg
Monar, Rector of College
of Europe), Vladimir
Sucha, Director-General,
Joint Research Centre,
European Commission).

the EU launched a package of financial reforms to
enhance financial stability. The Banking Union, for
example, with the Single Supervisory Mechanism
and Single Resolution Mechanism will contribute
to the development of a solid and sustainable
integrated financial framework. In addition, the
Commission recently adopted a communication
on shadow banking, a sector which can play a
crucial credit intermediation role and can be an
alternative to banks as credit providers. There
are, however, continuing research needs to
understand the sector and its interconnectedness
with the banking sector.
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Safe food on your table - JRC’s work on food safety and security
Many a New Year’s resolution will have been
to live a healthier life through a balanced
diet, thus it may be worthwhile to dedicate
some thoughts to healthier and safer foods,
and the JRC’s work in this field and in the
area of food security.
Food safety
The JRC activities in the area of food safety are
in line with the “farm to table” concept which
takes into account consumers’ demands and
their feedback right along the food chain. Its
scientific support focuses on the validation of
food analysis methods and harmonised procedures
for a broad range of food and feed types, as
well as food contact materials. The JRC also
makes sure that common food safety standards
are adhered to and reliable test methods can be
applied throughout the whole of Europe.
Scientists at the JRC play a key role in ensuring
that our food is safe to eat.
JRC scientists have for instance contributed to the
validation of an innovative rapid test allowing the
simplified detection of certain drugs (antibiotic
residues) in honey and mould toxins (mycotoxins)
in cereals. Such effective, rapid and cheap tests
to detect contaminants in food and feed are
indeed a pre-requisite to cope with the many
challenges control authorities are confronted
with. Mycotoxins - toxic compounds produced
when certain species of mould (fungi) infect crops
- are a recurrent contaminant problem. They pose
significant human and animal health risks at high
levels, so new methods of detection are crucial to
ensure consumer protection. Pollination by bees is
essential to the sustainability of several agricultural
EU Reference Laboratories
The JRC has a broad expertise in supporting
EU food safety and nutrition policies. It operates
six European Union Reference Laboratories
(EURLs), four dealing with safety issues in the
food chain (polycyclic aromatic hydrocarbons,
heavy metals, mycotoxins and materials that
come in contact with food). The other two have
a dual role to play; they are involved in the
pre-market authorisation of GMOs and feed
additives, as well as in the validation of GMO
and additives detection methods. Through
the EURLs, the JRC also coordinates networks
of national reference laboratories, which
contributes to the harmonisation of testing
methods throughout Europe, and to the delivery
of robust and reliable experimental results.

sectors, making the health of bee colonies
essential. Antibiotics are sometimes used as a
treatment to prevent or cure honey-producing
bees from dangerous bacterial diseases.
The JRC moreover validates, develops and
optimises analytical methods for the detection,
identification and quantification of GMOs in
food and feed. The JRC indeed opens up to the
challenges of changing technologies, and works
on the development of analytical methods to
detect and characterise nanomaterials in food.
Together with the Dutch Institute of Food Safety
(RIKILT), the JRC is preparing an inventory of
nanomaterials used as food/feed additives and/
or food contact materials for the European Food
Safety Authority. It also supports policy makers
with the insights from the nutritional field,
currently looking into trans-fats in foods, diets
of the EU population, school food policies across
Europe or the role of nutrition in promoting active
and healthy ageing.
Food safety does not stop at the food itself; it also
involves its packaging, processing equipment,
kitchenware and cutlery. The JRC investigates the
safety of these materials to ensure they do not
release substances that could pose concerns for
consumer protection.
Another specific area in which the JRC works
is the labelling of food allergens and gluten.
About 3-6% of the European population suffer
from food allergies. Undeclared allergens such
as milk, egg, peanuts, tree nuts, soy in food
products, often introduced unintentionally during
processing, represent a major health threat to
allergic consumers.

Read more:
JRC Nutrition
Newsletter
http://ihcp.jrc.
ec.europa.eu/
our_activities/
public-health/
nutrition/nutrition_
newsletter
Validation Procedures for Quantitative Gluten
ELISA Methods:
AOAC Allergen
Community
Guidance and Best
Practices. Journal
of AOAC International 96 (2013)
1033-1040
http://www.ingentaconnect.com/
content/aoac/
jaoac/2013/00000
096/00000005/
art00017
An inter-laboratory
validation of a
multiplex dipstick
assay for four
classes of antibiotics in honey
http://link.
springer.com/
article/10.1007/
s00216-0137070-3
Experimental
design for
in-house validation
of a screening
immunoassay
kit. The case of a
multiplex dipstick
for Fusarium
mycotoxins in
cereals
http://link.
springer.com/
article/10.1007/
s00216-0136922-1/fulltext.
html
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Read more:
Science in support
of food security
http://ec.europa.eu/
dgs/jrc/downloads/
jrc_2011_foodsecurity_leaflet.pdf
Monitoring Agricultural Resources
http://mars.jrc.
ec.europa.eu/
Partial stochastic
analysis with the
AGLINK-COSIMO
model
http://ftp.jrc.es/
EURdoc/JRC76019.
pdf
Download the
FACET tool
http://ihcp.jrc.
ec.europa.eu/
our_activities/
food-cons-prod/
chemicals_in_food/
FACET/the-facetexposure-tool

Appropriate labelling is therefore very important.
The JRC works on harmonising and standardising
detection methods to ensure that consumers,
especially those being allergic and/or intolerant
to certain ingredients in food (even some times in
minute amounts), can trust the food labels. This
of course also holds true for the wellbeing of
gluten-sensitive individuals, which is why the
EU labelling requirements have been extended
to also cover intolerance to gluten, a certain
fraction of food proteins contained in cereals
such as wheat, rye and barley. Clear labelling
rules have been introduced to inform these
patients about food that is suitable for them.
Together with international researchers, the JRC
is developing harmonised guidelines to validate
testing methods which determine whether food
labelled as ‘gluten-free’ (less than 20 mg gluten/
kg) indeed complies with the existing European
requirements.
JRC support to food security
According to the UN’s Food and Agricultural
Organization (FAO), 842 million people worldwide
are food-insecure. Food security is defined
as both physical and economic access to food
that meets people’s dietary needs. JRC scientists
are at the heart of issues surrounding today’s
food security and its global governance; its
research ranges from rainfall to soil quality, plant
innovations to ingredient testing and satellites
to track affected population movements.

Methylmercury in seafood
Mercury is an environmental contaminant
present in fish and seafood mostly in the form
of methylmercury. It is highly toxic particularly
to the nervous system, and the developing
brain of the foetus is thought to be the most
sensitive target organ. So far no maximum
limit has been introduced in the European
legislation for contaminants although the
European Commission recommends pregnant
and breast-feeding women and children to limit
their consumption of big predatory fish.
Methods to determine methylmercury are
usually quite sophisticated and demanding
with respect to the required instrumentation.
The JRC-operated EU reference laboratory
for heavy metals validated a simple,
straightforward method by collaborative
study. The required instrumentation is widely
available and easy to handle. The Technical
Committee 275 of the European Committee
for Standardisation (CEN) agreed to formally
standardise the method, which will become
a European Standard in 2016.

Another concrete example are the JRC’s accurate
and timely crop yield forecasts and production
estimates for the EU territory and neighbouring
countries, for which it uses satellite observations,
agro-meteorological data and crop models.
JRC scientists produce early warning bulletins
throughout the crop season, anticipating risks to
food security and develop information systems
delivering data and indicators related to prices,
nutrition and accessibility. The JRC also
investigates the way we use and manage scarce
resources, such as land, water, soil and fish
stocks, in order to understand options available
at policy and consumer levels and their potential
economic, environmental and societal impacts.
In addition, the JRC investigates how the EU
and other developed countries’ agriculture and
food industries could contribute to global food
security, since they are important suppliers of
agricultural and food products. Its research
focuses on innovation techniques, the trade and
policy context and the role of small-scale farming
in low-income economies. The JRC for instance
assesses which role biotechnology innovations,
R&D investments or change in management
practices could play in food security. It is also
involved in the impact assessment of policies and
potential trade agreements through economic
modelling, assessing both the economy-wide
impact of trade policy changes and the impacts
incurred by the agricultural sectors.

JRC launches new food safety exposure tool
In December the JRC launched FACET, a
Flavourings, Additives, and food Contact
materials Exposure Tool consisting of a
downloadable programme to estimate the EU
consumers’ exposure to these substances.
FACET contains databases of chemical
concentrations for flavourings and additives,
industry data on retail packaging composition, chemical occurrence data or their
prediction, and food consumption diaries,
which are then combined into probabilistic
dietary exposure models.

JRC coordinates food-themed World EXPO
Thanks to its strong scientific and technical
expertise in the field of food safety and
security, the JRC was appointed overall EU
coordinator for the World Expo 2015 in Milan,
themed “Feeding the planet. Energy for life”.

7

NEWS

Industrial R&D investments increase despite harsh
economic climate
The 2013 EU Industrial R&D Investment
Scoreboard showed an increase in R&D
investments of 6.2% compared to the previous
year, a remarkable resilience in times of economic
uncertainty. The report, compiled by the JRC and
the European Commission’s Directorate General
Research and Innovation, reveals that for the first
time since 2004, an EU company – the German
carmaker Volkswagen – is the world’s largest
private sector R&D investor.
Overall, EU-based firms (527 companies)
stepped up R&D investment by 6.3%, just
above the average of the 2000 firms in the
Scoreboard (+6.2%). However, like last year
they lagged behind their US counterparts
(+8.2%). EU companies also showed a mixed
performance by sector, with strong R&D
growth in automobiles, software and industrial
engineering, but stagnation or decline in others
such as the IT-hardware sector. EU Scoreboard
companies surveyed expect to increase their
R&D investments by 2.6% on average per year
for the period 2013-2015, a fall in expectations
over the previous year.

Read more:
2013 EU Industrial
R&D Investment
Scoreboard
http://iri.jrc.
ec.europa.eu/
scoreboard13.htm

The EU Industrial R&D Investment Scoreboard is
published annually. This year’s edition is based
on the 2,000 top investors in R&D who together
account for an investment value equivalent to
more than 90% of the total expenditure on R&D
by businesses worldwide.

2013 Survey on
R&D Investment
Business Trends
http://iri.jrc.
ec.europa.eu/
survey13.html

The EU Survey on Industrial R&D Investment
Business Trends complements the EU Industrial
R&D Investment Scoreboard by gathering
information on issues related to companies’ current
and prospective R&D investment strategies.
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Updated regional competitiveness index provides
guidance to regions
The 2013 edition of the Regional Competitiveness
Canarias
Index (RCI) has been launched by the JRC, in
collaboration with the European Commission’s
Guadeloupe
Guyane
Martinique
Directorate-General for Regional Policy. The
RCI 2013 shows the strengths and weaknesses
of the EU regions. EU countries with a high
Mayotte Réunion
variation in regional competitiveness should
consider to what extent the gaps are harmful
Açores
Madeira
for their national competitiveness and if
these gaps can be reduced. For example, the
difference between the capital region and the
second most competitive region in Romania,
Slovakia and France is very wide, while regional
REGIOgis
competitiveness in Germany does not show any
big jumps. The RCI can provide
a guide
to what Index - RCI 2013
Regional
Competitiveness
each region should focus on,Index:
taking
into
2013 Regional
values range foraccount
low (negative) to high (positive)
< -1
- 0.2
its specific situation and its overall
level0of
Competitiveness
- -0.5
0.2 - 0.5
development. A lack of regional-1spill-overs
was
Index
Source: Joint Research Centre and DG for Regional and Urban Policy
-0.5- -0.2
0.5 - 1
REGIOgis
noted again in particular around-0.2the
capitals
http://publications.
-0
>1
Regional Competitiveness Index - RCI 2013
of some of the EU countries which are lagging
jrc.ec.europa.
behind. Such spill-overs should be strengthened
eu/repository/
0
500 Km
since the overall competitiveness of a country
handle/111
depends on the performance of all its regions,
111111/29832
and not just its capital region. The RCI update
includes more data and method refinements.
Distribution of competitiveness scores across EU regions in
Canarias

Guadeloupe
Martinique

Guyane

Mayotte Réunion

Açores

Madeira

Index: values range for low (negative) to high (positive)
< -1

0 - 0.2

-1 - -0.5

0.2 - 0.5
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0.5 - 1

-0.2 - 0

>1

Source: Joint Research Centre and DG for Regional and Urban Policy
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2013: from dark red (low competitiveness) to dark green (high
competitiveness). Source: JRC and DG REGIO

Regional Competitiveness Index - RCI 2013

REGIOgis
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Read more:
Regional impact
analysis
http://ipts.jrc.
ec.europa.eu/
publications/pub.
cfm?id=6739
North Africa case
studies - Egypt,
Morocco, Tunisia
http://ipts.jrc.
ec.europa.eu/
publications/pub.
cfm?id=6740

Environmental
impacts of
future bioenergy
pathways: the case
of electricity from
wheat straw bales
and pellets
http://publications.
jrc.ec.europa.
eu/repository/
handle/1111111
11/29117

Economic growth through trade integration in the Euro-Med Area
The JRC’s agro-economic modelling platform
iMAP carried out economic analyses to provide
insights into how different policy options
could potentially foster growth and enhance
food security in the Southern Mediterranean
region. Simulations were viewed within the
context of the Euro-Med integration and trade
liberalisation between the EU and Egypt,
Morocco and Tunisia respectively.
The EU is by far the main trading partner of these
countries, but this relationship is not reciprocal.
Taking the example of Morocco, the EU is the
destination of about 60% of its exports (65%
for food and animal products) and the most
important source of its imports. By contrast, only
about 1% of EU exports are destined to Morocco,
and EU imports from Morocco represent about
0.5% of European total imports. Four scenarios

were analysed, paying special attention to key
challenges such as non-tariff measure removal
(which according to projections could potentially
boost North African GDP by up to 2.7%), world
food price rising, investments, and food waste
mitigation. The results show, for example, that
improvements could be made by increasing
agricultural productivity and cutting down losses
(waste) in food production. Improved storage
and handling can be considered as a first step
in reducing this dependency, while reinforcing
food security and job opportunities beyond the
agricultural sector. Fostering research, technology
transfer and innovation will thus be critical.
The JRC carried out these analyses in cooperation
with the agricultural-economic institute (LEI) of
Wageningen University and researchers from
Egypt, Morocco, Tunisia and Turkey.

Are wheat straw bales and pellets sustainable future
bioelectricity pathways?
A recent JRC study shows that electricity from
straw-fired plants can achieve 70 to 94%
greenhouse gas (GHG) savings, compared both
with existing coal plants and with the European
electricity mix. However, GHG emissions are not
the only environmental impact of bioenergy, which
is why its sustainability should be evaluated on a
broader spectrum.

The article presents a life cycle assessment (LCA)
of electricity generation using straw bales and
straw pellets, two feedstocks which could become
increasingly important as a solid biofuel in the near
future. Such a study, which identifies and quantifies
several environmental impacts, has been prompted
by the debate on setting up sustainability criteria for
solid biomass in the EU.
The results of the study show that bioenergy
produced from straw bales and pellets can lead to
high GHG savings, but other environmental impacts
should also be investigated for a comprehensive
evaluation of bioenergy sustainability. Potential
impacts of acidification, particulate matter
emissions and eutrophication (the over-increase of
vegetation in water bodies caused by an excessive
input of nutrients), appear to be higher for bioenergy
than the impacts due to the current electricity mix.
These impacts should be always kept into account
when evaluating bioenergy, especially against other
renewable energy sources such as solar and wind.
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70% of renewables in new power capacity
The 2013 Renewable Energy Snapshots report
shows that renewable energy sources accounted
for almost 70% (31.4 GW) of all the new power
installations established in the EU27 in 2012
(accounting for 45 GW). The share was about the
same in 2011.
At the same time about 15.7 GW of power plants
were decommissioned, mainly gas (5.5 GW) and
coal (5.4 GW) fired plants, followed by oil (3.2
GW), nuclear (1.2 GW), wind (0.2 GW), hydro (0.15
GW) and biomass (0.05 GW) driven plants.

Such a trend will continue and is expected to
reach a share of 20.6% in 2020.
The JRC has been producing the annual
Renewable Energy Snapshots since 2007 to
give an up-to-date picture of the EU’s progress
towards the binding target of 20% energy
generation from renewables by 2020. The
information in these reports is not based on
official statistical data, which are often more
than 18 to 24 months old, but on the latest
information available which show the actual
trends much earlier.

Solar photovoltaic systems accounted for the
largest share (37% or 16.8 GW) of the newly
installed capacity, while wind energy moved
to second place with 11.9 GW (26%). These
renewable energy sources are followed by
gas-fired power stations (23%), coal-fired power
stations (7%), biomass (3%), solar thermal
electricity (1.8%) and hydropower (less than 1%).
The total share of renewable energy sources in
the EU27 in gross final energy consumption has
witnessed an increasing trend starting from 8.1%
in 2005, reaching 13% in 2011.

Eight metals used in low-carbon energy technologies under risk
of shortages
A JRC study looked into the supply of raw
materials for the manufacture of low-carbon
energy technologies found that eight metals were
at high risk of shortages. The risk arises from
EU dependency on imports, growing demand
worldwide and geopolitical reasons.
Among the eight elements classified as
“critical” are six rare earth metals (dysprosium,
europium, terbium, yttrium, praseodymium and
neodymium), and the two metals gallium and
tellurium. Three metals (rhenium, indium and
platinum) and the metallic element graphite are
found to have a medium-to-high risk, suggesting
that the market conditions for these metals
should be monitored in case they deteriorate
thereby increasing the risk of supply-chain
bottlenecks.

tellurium, indium, tin and gallium (for solar
energy); platinum (for fuel cells); indium, terbium,
europium and gallium (for lighting); neodymium
and praseodymium (for wind) and indium (for
nuclear). The EU demand for lithium is projected
at nearly 15% of the global supply, while that of
graphite at 10%.
The study examined a total of 60 metals,
i.e. metallic elements, metallic minerals and
metalloids; only iron, aluminium and radioactive
elements (used as fuel in nuclear plants) were
specifically excluded. Graphite was also included,
reflecting its status as one of the critical raw
materials identified by the EU Raw Materials
Initiative.

Dysprosium was identified as being the most at
risk, as the EU is expected to require 25% of the
expected world supply in 2020-2030 to meet the
Union’s demand for hybrid and electric vehicles
and wind turbines. Other important materials
and their associated key technology include
lithium, graphite neodymium, praseodymium
and cobalt (for hybrid and electric vehicles);
The low carbon energy technologies of particular concern
include electric vehicles, wind and solar, and lighting.

Read more:
Renewable Energy
Snapshots 2013
http://publications.
jrc.ec.europa.
eu/repository/
handle/111111
111/29911
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New emissions requirements for the production of chlor-alkali
Control Bureau (EIPPCB), cover the production
of chlorine, hydrogen, potassium hydroxide and
sodium hydroxide by the electrolysis of brine and
set the limits for the emissions to air and water
associated with this production.

Read more:
European
Integrated
Pollution
Prevention and
Control Bureau
(EIPPCB)
http://eippcb.jrc.
ec.europa.eu/

SYNER-G project
http://cordis.
europa.eu/projects/
rcn/93524_en.html

The European Commission recently published
the best available techniques (BAT) conclusions
for the production of chlor-alkali chemicals,
which are used in chlorine chemistry to
manufacture a wide range of products such
as window frames, pipes, flooring, upholstery,
insulation, plastics or paints.
These conclusions, produced by the JRC’s
European Integrated Pollution Prevention and

They also define the most economically and
technologically viable environmental-friendly
techniques available for a number of process
steps, such as the preparation of brine, the
electrolysis, and the purification and handling
of the actual products. BAT conclusions are the
reference for setting the permit conditions for the
installations used under the Industrial Emissions
Directive (IED) 2010/75/EU, which regulates
emissions to air, water and soil of about 50 000
industrial installations across the EU.
The sector of chlor-alkali production is the fifth
one to be reviewed under this directive, after the
iron and steel, glass, tanning of hides and skins,
and cement, lime and magnesium oxide sectors.
In 2014 the adoption of new BATs conclusions
is foreseen for the pulp and paper, oil and gas
refining sectors.

Assessing systemic seismic risks
An innovative methodology to assess both the
physical and socio-economic seismic vulnerability
of cities and regions was developed within the EU
SYNER-G project (Systemic Seismic Vulnerability
and Risk Analysis for Buildings, Lifeline Networks
and Infrastructures Safety Gain). SYNER-G has
been executed with the participation of the JRC
and other European and international partners,
under the coordination of the Aristotle University
of Thessaloniki, Greece. Probably for the first time
- at least in Europe - a method takes into account
all the interactions between buildings, transport,
energy and utility networks, whose damage in
the event of an earthquake may have a cascade
effect on the whole society. A series of reference
reports, edited by JRC, documenting the methods,
procedures, tools and applications developed
in SYNER-G are now available for the scientific
community and stakeholders.

SYNER-G addresses both the physical and
socio-economic seismic vulnerability and risk
at urban and regional level. The JRC compiled a
harmonised template for data collection based
on taxonomy of typology definitions of European
elements at risk. It also compiled a summary of
methods for collecting, processing and archiving
inventory datasets, based on remote sensing
and integration of secondary data sources for
earthquake and loss estimation.
The whole methodology was implemented in an
open source software tool and selected sites and
systems at urban and regional scale stood the
test: the city of Thessaloniki (Greece), the city of
Vienna (Austria), the gas system of L’Aquila in
Italy, and an electric power network together with
a roadway network and a hospital facility in Italy.
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Post-typhoon damage assessments for Tacloban City (Philippines)
Just over 6100 people are estimated to have
been killed, 600,000 displaced and about 10
million affected across the Philippines and parts
of Vietnam and China after they were struck by
the typhoon ‘Haiyan’.

astronomical tide height), were comparable to
measured heights. Apart from damage due to
coastal flooding, large areas were affected by the
exceptionally strong winds and heavy rainfall,
leading to flooding.

It was one of the worst storms ever recorded,
with wind speeds up to 310 km/h, that had raged
through the Philippines on 7 and 8 November,
leaving massive damage, fatalities and impact in
its wake as it headed towards Vietnam, where it
made landfall at the border with China.

On 8 November the Commisison’s Emergency
Response and Coordination Centre (ERCC)
activated the JRC-coordinated Copernicus
Emergency Mapping Service, which thereafter
delivered detailed satellite-based damage
assessment maps for the most affected place,
Tacloban. There alone, over 700 residential
buildings were found to be completely destroyed,
and more than 1200 heavily damaged.

Earlier the JRC’s Global Disaster Alerts and
Coordination System (GDACS) had sent out a
RED alert, warning of the potential humanitarian
nature of the disaster. GDACS had estimated a
ca 2.9 m storm surge in Tacloban, which turned
out to be one of the worst affected places in
the Philippines. These estimates, taking into
account local conditions (for example maximum

New method to study mountainous terrains with satellite imagery

Proper pre-processing of remote sensing
imagery is required to limit possible
discrepancies due to atmospheric, radiometric
and topographic effects, such as confusion
between clouds and bright soils. Whereas most
of these factors have been studied there is
no universal technique widely accepted in the
remote sensing community.

Copernicus
Emergency Portal
http://emergency.
copernicus.eu/
mapping/list-ofcomponents/
EMSR058

In coordination with other mapping mechanisms,
additional populated areas were mapped. This
analysis highlighted significant damage to
agricultural crops and plantations.

With the Copernicus Emergency Management Service the JRC produced a damage assessment map after the Haiyan
typhoon hit the Philippines.

JRC scientists obtained remarkable results
in correcting surface shapes of satellite
imagery to study mountainous terrains, with
a combination of topographic correction
algorithms and statistical methods. The
JRC presented its new method in a recently
published article in the IEEE Journal of Selected
Topics in Applied Earth Observations and
Remote Sensing.

Read more:

To fill this gap, the JRC tested two digital
elevation models (3D representations of
a terrain’s surface). A pre-classification/
stratification approach was used to identify the
strata according to the vegetation covers and
several statistical correction methods, in study
areas from 3 continents (Asia, Africa and South
America) with different land covers. The approach
was used to split the different land cover types
in order to achieve better reduction of the terrain
effects (for example illumination effects due
to the orientation of the slope, or occlusions by
mountains). The obtained methodology is an
optimal solution for an operational topographic
correction system with global dataset processing
capabilities. Some improvements could still be
made to increase the separation accuracy among
the strata and the correctness of water detection.

Fast a robust
topographic
correction method
for medium
resolution setellite
imagery using a
stratified approch
http://publications.
jrc.ec.europa.
eu/repository/
handle/111111
111/29244
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Strategy for reducing animal use in genotoxicity testing
The European Union Reference Laboratory for
Alternatives to Animal Testing (EURL ECVAM),
run by the JRC, recently published a strategy
proposing how to avoid and reduce animal use for
monitoring the genotoxic effects of chemicals.
Genotoxicity describes the property of substances
that damage the DNA within a cell. Such damages
may lead to cancer. Genotoxicity assessments
form an important part of the safety evaluations
of all types of substances. Although several
in vitro tests are available at different stages
of substances development and of regulatory
acceptance, they cannot at present be considered
to fully replace animal use to evaluate the safety
of substances.
The new strategy identifies several opportunities
for improving the existing testing approaches.

These opportunities should enhance the
performance of the in vitro testing so that fewer
in vivo follow-up tests are necessary, and aim to
guide in vivo follow-up testing more intelligently
to reduce unnecessary use of animals, for
example by reducing the number of animals per
study or by testing several toxicological effects
(‘endpoints’) in one single study.
The strategy satisfies regulatory requirements
within various pieces of EU legislation. The
implementation of this strategic plan will
rely on the cooperation of EURL ECVAM with
other existing initiatives and the coordinated
contribution from various stakeholders, such
as EU Agencies and EU-wide animal welfare
organisations, consumer organisations, and
industry associations.

Read more:
Strategy to avoid
and reduce animal
use in genotoxicity
testing
http://publications.
jrc.ec.europa.
eu/repository/
handle/11111
1111/30088
EURL ECVAM
http://ihcp.jrc.
ec.europa.eu/our_
labs/eurl-ecvam
Expand Nuclear
Forensics, Nature
vol. 503, p. 461
http://www.
nature.com/
news/securityexpand-nuclearforensics-1.14223
International
Collaboration on
Nuclear Data
https://www.
oecd-nea.
org/science/
wpec/nemea7/
presentations.html

Need for more nuclear forensics
More scientists, techniques and collaborations are
needed to characterise nuclear materials, and to
deter illicit trafficking and terrorism, according to
a recent JRC article published in Nature.
Ten to 15 times per year officials detect unlawful
nuclear materials. Whenever a sample is
intercepted, agencies want to know where and
when the material was produced, what it was
intended for and which laws had been broken?
Nuclear-forensic scientists try to provide the
answers as the chemical and physical signatures
of a radioactive material sheds light on its origin
and history such as the location where it was
mined and the production date and place.

There are still, however, many challenges to be
faced. As the chemical and physical signatures
vary through the nuclear cycle, analysis
methods must be tailored to the material and
signature under investigation. In addition, new
methods need to be validated, the robustness
of some signatures has to be demonstrated
and corroboration of several interpretational
techniques is still justified.
Capacity building, through opportunities for
specialised nuclear scientists and harmonised and
coordinated training programmes worldwide, is
key to ensuring nuclear security around the globe.

CIELO opens new horizons for world-wide standardisation of
nuclear data
The JRC, together with leading actors in the
nuclear field, launched the first Collaborative
International Evaluated Library Organisation
(CIELO). This is an important step towards
the use of consistent, world-wide accepted
nuclear data. Experts coming from the JRC,
the Nuclear Energy Agency of the Organisation
for Economic Co-operation and Development
(OECD-NEA), the International Atomic Energy
Agency (IAEA), EU Member States, the United
States, Japan, China and Russia, indicated their
commitment to CIELO, opening a new horizon
for standardisation in nuclear data.

CIELO is a pilot project of the OECD-NEA,
coordinated by Los Alamos National Laboratory
(United States) and it aims at fostering nuclear
data advances by using the joint expertise of
the nuclear data community. Six pilot isotopes
1H (hydrogen), 16O (oxygen), 56Fe (iron), 235U
(uranium), 238U, 239Pu (plutonium) will be
addressed as highest priority nuclides. The JRC
will be in charge of two of the five nuclides and
will contribute to accurate measurements thanks
to its accelerator facilities and with expert advice
for the composition of the data file.
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Discover JRC’s scientific tools and databases

JRC’s Media Monitoring app
The mobile version of the JRC-developed Europe
Media Monitor (EMM) – available for both iOS and
Android platforms and covering 75 languages –
has become a great success. After its launch, it
was even briefly Germany’s top-ranked free news
app and the ninth out of hundreds of thousands
of all free apps.

such as persons, organisations and countries.
Timelines give a birds’ eye overview of recent
developments. The app has been developed for
the iPad and for selected products running the
Android operating system. Dedicated apps for
even smaller screens such as the iPhone will
follow soon.

EMM is an entirely free news monitoring platform
that first came online in 2002. It currently
gathers an average of 175,000 news articles per
day in 75 languages and applies a whole range
of fully automatic multilingual natural language
processing tools to structure and analyse the
news. The user-friendly interface gives readers
a quick and clear overview of what is happening
around the world and how the top stories are
developing. Users can browse the news by
subject and they can follow specific entities

In addition to the EMM, JRC researchers
have developed software that automatically
recognises acronyms in the EMM news stream.
Acronym collections can be used for acronym
dictionaries but also for providing the reader
with additional information next to each news
article as most acronyms refer to organisations
or product names.

Read more:
Overview of the
family of EMM
applications
http://emm.
newsbrief.eu/
overview.html

COOPERATION AGREEMENTS

Baltic Energy Security Research Platform
The JRC and the Lithuanian Presidency of the
Council of the European Union officially launched
the Baltic Energy Security Research Platform, a
new collaborative project consisting of a network
of research and development bodies willing to
work together on energy security projects in
the Baltic region. Led by the JRC, the platform
will provide scientific background for actions on
energy projects and for joint work of the region’s
scientific communities. It will focus on evaluating
the most relevant energy security challenges and
technological innovations, analysing the gas and
power infrastructure, the energy markets, the
availability of renewable energy sources, aspects

related to shale gas and other energy-security
related issues in the Baltics. The results of these
analyses will support decisions by the Member
States, the European Commission and private
actors. The Baltic Energy Security Research
Platform was inaugurated on 18 December
2013 in Brussels during the fourth roundtable on
“Energy transition from a European perspective”
which enjoyed the high level participation of
Günther Oettinger, European Commissioner
for Energy, Rolandas Kriščiūnas, Lithuanian
Vice-Minister of Foreign Affairs and former JRC
Director-General Dominique Ristori.

Joining forces with European battery manufacturers
In November 2013 the JRC and EuroBat, the
Association of European Automotive and
Industrial Battery Manufacturers, signed a
Memorandum of Understanding to enhance the
scientific and technical cooperation in areas
related to the application of batteries as energy
storage devices in electric vehicles (EV).
The JRC is establishing experimental facilities
for performance and safety evaluation of EV
batteries and is also developing several tools,
including BaSIT, an online Battery Safety and
Information Tool, in which EuroBat participates.

BaSIT is a communication forum for sharing
information on the likely cause and consequences
of battery safety events and will include
descriptions of the corrective actions taken and
the lessons learned. BaSIT will help demystify
incidents related to batteries, offset proliferation
of inaccurate battery safety information and
increase consumer awareness about battery
safety facilitating faster market deployment and
uptake of battery energy storage technologies.
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MEET THE scientist
In the late 70s, Yetunde Aregbe’s
home city welcomed the permanent
establishment of several United
Nations entities including the
International Atomic Energy Agency
(IAEA) in the Vienna International
Centre. As a child, she remembers
frequently passing by the construction
of the ‘UNO-City’ with her parents and
sisters. At that time Yetunde would
never have imagined that the building
she knew so well from the outside,
would see her attending international
meetings as a JRC expert on Nuclear
Safeguards one day.

By providing
measurement
quality control tools
the JRC is directly
contributing to the
effectiveness of
nuclear safeguards
and security
systems.

“I received a very good education in a girls’
school, much oriented to classical and modern
languages and then I went to study Physics
at Vienna’s University of Technology where
most of the students were boys”, says Yetunde
with a big smile. Yetunde’s career as a women
scientist has always been motivated by
teamwork and she has had to make sacrifices
having to combine family life and an important
position in the scientific community.
Yetunde arrived to the JRC’s Institute for
Reference Materials and Measurements
(JRC-IRMM) in 1995 as a fellow working on
nuclear safeguards. At that time fellows could
make an international PhD in different countries
as Yetunde did: part of it in the JRC-IRMM,
another in the U.S. Los Alamos National
Laboratory and the third part in the Nederlands
Meetinstituut (NMi) in Delft. After her PhD she
went to work in the United States and the
University of Antwerp to re-join the JRC in
2000 as scientific officer. Since 2006, Yetunde

has been responsible for a group of nuclear
scientists at the JRC-IRMM providing tools for
reliable and accurate nuclear measurements
under the Nuclear Safeguards, Security and
Safety umbrella.
In the EU, about 32% of the electricity
produced comes from nuclear energy, and
regardless of the energy policy choices made
by every Member State, accurate nuclear
measurements are and will always be needed,
since “nuclear material is still there even after a
reactor shuts down”, Yetunde recalls. Euratom
safeguards and IAEA inspectors therefore
undertake regular inspections of civil nuclear
facilities to verify that nuclear activities are
peaceful only and to deter the proliferation of
nuclear weapons. “Safeguards authorities and
nuclear industry and laboratories world-wide
use our products and tools for accurate
measurements of samples from all stages of
the nuclear fuel cycle and for environmental
sample analysis”, Yetunde points out.
High quality measurement results are
important for the JRC’s work on nuclear
safeguards. Yetunde’s team produces nuclear
reference materials, develops reference
methods, runs inter-laboratory comparison
programmes and prepares samples for nuclear
physics experiments at the two JRC-IRMM
accelerators. “Decisions have to be based on
accurate data, and this is what we provide at
the JRC”, highlights Yetunde.
From left to right: Stephan Richter, responsible for nuclear mass
spectrometry laboratory; Goedele Sibbens, responsible for target
preparation laboratory; Yetunde Aregbe, Cluster coordinator;
Rožle Jakopič, responsible for nuclear chemistry laboratory.
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External recognition

Best Paper Award for JRC study on linking photos with
specific devices
Recent advances on image processing techniques
allow identifying which device has taken a given
picture, and matching it with those contained
in social network accounts. This possibility has
been demonstrated by JRC researchers Riccardo
Satta and Paquale Stirparo who received the Best
Paper Award at the International Conference on
Computer Vision Theory and Applications (VISAPP
2014) in Lisbon this January.

Read more:

They exploited the noise pattern that is left
in a digital picture by any image sensor, as a
fingerprint of the imaging device, which is unique
for every device. This allows one to find a social
network account containing images taken by
the same camera, and to infer the identity of
the camera owner. This constitutes a valuable
methodology of investigation for law enforcement
bodies, that may be used for example to find
information on the possible creator of an image
showing illegitimate content.

R. Satta, P. Stirparo,
“On the usage of
Sensor Pattern
Noise for Pictureto-Identity linking
through social
network accounts”

Past events

BT Young Scientist and Technology Exhibition
The JRC participated in the British Telecom
Young Scientist & Technology Exhibition from 9
to 11 of January 2014 in Dublin. The exhibition
is the final stage of a science competition open
to all second level students from Ireland. With
550 student projects on display and 40 000
visitors, it is the largest event of its kind in
Europe. The JRC entertained children and adults
with its interactive game on Climate Change,
this year’s exhibition theme.

Upcoming events

Scientific support to sustainable agriculture
The JRC will organise the conference ‘Scientific
support to agriculture: competitiveness, quality
and sustainability’ in April in Athens, together
with the Greek Presidency of the Council of
the European Union. The aim is to stimulate
debate and improve the science based
understanding of the challenges in front of the
agricultural-environmental-climate system.

This understanding should serve as a basis
for formulating policy recommendations. The
event reflects the importance of agriculture for
the Greek economy and will surface the JRC’s
scientific work in support of sustainable European
agricultural policies.

Second international symposium on fisheries Information
The JRC is co-organising the second international
symposium on fishery-dependent information,
which will take place from 3 to 6 March 2014 in
Rome at the Food and Agriculture Organization
(FAO). To ensure future profitable exploitation
of fish stocks, sound scientific advice based on
comprehensive and reliable fisheries data is

indispensable. The conference will discuss the
changing face of fisheries management and
the related data and knowledge needs. It will
also explore how the fisheries system, including
collection, interpretation and use of data and
information, can be made more cost-effective and
perceived as more legitimate by the stakeholders.

Read more:
www.fishery
dependentdata.com
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Vacant positions
Read more:
Jobs at the JRC
http://www.jrc.
ec.europa.eu/jobs

Jobs at the JRC
Recently published – Applicants must submit their application no later than the indicated deadline
Petten, the Netherlands:

Ispra, Italy:

Auxiliary Contract Staff (FGIV)
• Technical support officer: Safety analysis and
analysis of event of Nuclear Power Plants
16 February

Trainee
• Support to INSPIRE outreach and knowledge
management
12 February

Ph.D. student (Cat.20)
• Safety assessment for innovative reactor design
16 February
Senior researcher (Cat.40)
• Senior expert in operational safety of NPPs
16 March
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