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Examples of Projects in the Joint Research Centre 
 
INSPIRE – Europe-wide access to geo-data  

 
The planning, implementation, monitoring and evaluation of European 
environmental policy require high-quality, reliable geo-information. 
This information is already in existence in various countries and 
institutions, but often unfortunately not in a coherent form that can 
easily be collated for analysis, and not always available 
unconditionally and at any time.  
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It is to meet these circumstances that INSPIRE (Infrastructure for 
Spatial Information in Europe) is being established, as a framework 

for the construction of a European Spatial Data Infrastructure (SDI). 
 
Over a two-year preparation phase the necessary implementation guidelines for INSPIRE will 
be developed. They will allow member states to access existing geo-information systems right 
across Europe. The JRC will provide special support for the development of implementation 
guidelines covering meta-data1, compatible networks and standardized data specifications.  
 
Once fully installed, INSPIRE will provide political and economic decision-takers, as well as 
scientists, with reliable geo-data for assessing environmental conditions across the whole of 
Europe – a significant step forward on the path to a knowledge-based future. 
 
Website: http://inspire.jrc.it/
 
 
Weather forecasts for extreme conditions:  
A European early-warning system for floods and droughts  
 

The serious flooding seen in spring 2006 in central and 
south-eastern Europe has demonstrated once again that 
extreme weather conditions in one country have an impact 
across borders. Since the beginning of 2003 the European 
Flood Alert System (EFAS) has been developed and tested 
at the Joint Research Centre in close collaboration with the 
national authorities of the member states and the various 
meteorological services.  
 
EFAS currently issues two medium-range flood forecasts 

each day, providing 3-10 day advance warnings for the most important river basins. When 
flooding is imminent the results of the analysis are immediately forwarded to the water 
agencies linked with the EFAS Project. Various member states have offered EFAS active 
support by seconding national experts to the JRC to assist in the development of the system. 
Germany has assigned a specialist to test the warning system for the Elbe region. 
 
The JRC is also developing a European Drought Observatory for the early warning, 
identification and observation of conditions of extreme drought. Europe-wide data and models 
are being added to the technical infrastructure already in place. Moreover, the introduction of 
long-term weather forecasts (covering a period of months) is being tested.  
 
Data and predictions of soil moisture levels in Europe are presented and updated daily on the 
project website. 
 
Website: http://natural-hazards.jrc.it/  
 

                                                 
1 The term meta-data (data about data) should be understood to mean structured data with the help of 
which an information resource can be described and made more easily accessible. 
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The source of all life – EU water policy guidelines and maritime strategy  
 

The European Commission is pursuing two ambitious 
objectives – the maritime strategy and the general 
guidelines for the marine environment – designed to 
improve the condition of Europe’s seas and inland waters.  
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The maritime strategy is intended to prevent exploitation 
and pollution of the sea – in other words, to take concrete 
measures to improve the quality and biodiversity of the 

marine environment. The data required are provided by the JRC Institute for Environment and 
Sustainability through its research in the field of remote surveillance by satellite and through 
mathematical simulations and on-site readings. 
 
The general guidelines for the marine environment are intended to control the levels of 
dangerous chemicals in surface and coastal waters. The JRC supports the European 
Commission and the member states in implementing these guidelines. It is currently working, 
for example, on quality control instructions, based on the present state of research, to allow 
for comparable measurements of water quality on a European level. 
 
Website: http://ies.jrc.ec.europa.eu
 
 
Monitoring climate change  

 
Climate change concerns every single one of us. But how 
can we keep the emission of the various gases that we 
release into the environment every day under control?  
 
With the coming into effect of the Kyoto Protocol in March 
2005 the guidelines for reduction of CO2 emissions 
became binding on the EU. As a signatory to the Protocol 
the EU must, for example, cut back its emissions of CO2 by 
8% (for the EU-15) from 1990 levels.  

 
In order to monitor progress in reducing emissions the EU has established, among other 
measures, an annual inventory of greenhouse gas emissions. The inventory stores a range of 
data on the extent, origin and type of greenhouse gases emitted. It is compiled by the 
European Environment Agency in association with Eurostat and the Joint Research Centre 
(JRC).  
 
One of the particular responsibilities of the JRC is to assess CO2 emissions and reduced CO2 
levels in the rural and forest sectors. It is also working on standardizing and improving the 
process of recording data in the EU member states. 
 
Website: http://ccu.jrc.it
 
 
Sunny outlook: solar panels as an alternative source of energy  

 
With oil prices rising at an alarming rate, the search for 
alternative and renewable, but affordable, sources of 
energy is becoming ever more urgent. It has long been 
acknowledged that renewable energy sources, and 
particularly solar energy, have important long-term 
potential. The fact remains that they have not yet been 
exploited to anything like the same extent as other energy 
sources, such as fossil fuels. 
 
The European Solar Test Installation (ESTI) supports the 
introduction of photovoltaic technology as a sustainable 

energy source for the future. Scientists are engaged in intensive research specifically 
designed to improve photovoltaic cells. Specifically, work is currently under way on 
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developing and applying norms, testing procedures and specifications to ensure high quality 
in the manufacture of 1st and 2nd generation photovoltaic cells.  
 
Within this context so-called 3rd generation photovoltaic technologies are also being 
developed, taking into account in particular the needs of the new EU member states. The 
ultimate objective is to develop the technology to convert the sun’s rays into electrical energy 
as efficiently as possible, and thereby generate more affordable solar energy for the 
consumer. 
 
At the same time the project ‘Reference System for Renewable Energy and Energy Efficiency’ 
is engaged in collating, standardising and analyzing relevant data on a Europe-wide basis. 
Regular annual reports examine the progress of the 27 member states and candidate 
countries and compare it with the levels required by EU regulations. Other aspects of the 
issue such as market development, legislation and implementation, as well as trends in 
research and technology, are also reviewed and detailed Potential Maps for Europe drawn up 
and interpreted. 
 
Website: http://re.jrc.ec.europa.eu/
 
 
Polluted air under the microscope: vehicle emissions and health in Europe  

 
The fine particle debate has shown that the atmospheric 
pollution caused by vehicle emissions in heavily built-up city 
centres is a major problem. The Vehicle Emissions 
Laboratory (VELA) of the Institute for Environment and 
Sustainability has all the latest equipment and instruments 
necessary to carry out chemical analyses of vehicle 
exhaust fumes and establish, inter alia, the toxic potential of 
the particles emitted. The VELA laboratory carries out tests 
on every kind of engine and vehicle, from lawnmowers to 
tractors, from mopeds to cars and vans.  
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The work of the VELA laboratory is focused above all on 
the impact on the environment. It is engaged in developing 

new technologies (exhaust fume purification) and diagnostic systems, as well as the analysis 
of the impact of alternative fuels, fuel additives and alternative systems of propulsion 
(hydrogen power, hybrid engines) on emissions. 
 
As part of this programme of activities the laboratory has carried out an extensive range of 
tests – in collaboration with the European Automobile and Petroleum Industry Associations – 
to ascertain the hydrocarbon emissions of bio-fuels, while also studying the sustained 
performance of an electric car on its roller dynamometer. Another focus of the laboratory's 
work is studying the emission levels of heavy goods vehicles (HGV). With the help of 
European HGV manufacturers emissions are measured and studied in real working 
conditions while vehicles are out on the road.  
 
Website: http://ies.jrc.ec.europa.eu/Emissions_and_Health.36.0.html  
 
 
 

The European Chemicals Bureau - REACH 
 

The European Chemicals Bureau (ECB) is the European 
coordination centre for chemical risk assessment, providing 
scientific and technical input to the European Commission 
in planning, implementing and monitoring EU legislation on 
hazardous chemicals. The Bureau also assists in the 
development and standardization of testing methods and 
coordinates official classification and labelling of hazardous 
materials.  
 
Other activities coordinated by the ECB include notification 

procedures for new substances, risk assessment of priority substances, the 10-year pesticide 
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active agent programme and exchange of information on imports and exports of hazardous 
materials. The ECB also plays a key role in the further development and implementation of 
the EU REACH regulation (Registration, Evaluation and Authorization of Chemicals) through 
coordination and scientific input to the REACH Implementation Projects (RIPs), and the 
building of the new European Chemicals Agency in Helsinki. 
 
The key figures in policy here are the Environment and Industry Directorates of the European 
Commission. 
 
The Bureau is also involved in various research projects, such as the development of new 
methods of risk evaluation and new testing strategies, and the development and 
implementation of (Q)SAR methodologies in the EU and OECD. The ECB works in 
partnership with the appropriate agencies in the member states, the chemicals industry, 
NGOs and research institutes.  
 
Website: http://ecb.jrc.it/
 
 
 
 
 
 
 
 
 
 

The role of the European Centre for Validation of Alternative Methods to Animal 
Testing (ECVAM) for EU policy on chemicals and cosmetics  
 

Radical changes in EU policy on chemicals and cosmetics 
require that new methods be found to replace 
experimentation and tests carried out on live animals. The 
seventh amendment to the cosmetics directive (published 
in March 2003) provided for a complete ban on the use of 
animals for testing in the cosmetics industry within ten 
years.  
 
ECVAM is actively responding to this development, which 
underlies much of its current work. Meanwhile the new EU 
chemicals legislation (REACH) envisages tests on more 
than 30,000 substances of which more than one ton is 
produced or marketed annually. Animal testing will 
especially be used for such substances, which are either 

produced in large quantities or classified as being of particular concern (around 6000). 
Nevertheless, the legislators have made it clear that in all cases alternative methods are to be 
preferred, just as soon as they have received official validation.  
 
The new draft legislation presents ECVAM with substantial challenges, particularly because 
the deadlines for making quality control alternative methods available and implementing them 
are very tight. To meet the situation ECVAM has set up a network of 400 experts entrusted 
with the task of effective development and assessment of alternative testing methods. More 
than 40 new methods are currently being finally tested. Moreover, ECVAM is ensuring that 
the appropriate authorities are associated with the process at an early stage.  
 
Website: http://ecvam.jrc.it/index.htm
 
 
 

Nano-Biotechnology opens up new prospects in the fight against disease  
 
The new science of nano-technology is working at the 
interface of chemistry, biology and physics to investigate 
the role of the smallest building blocks of life in organic and 
inorganic bio-systems. New structures are being produced 
which are so minute that they can be used in entirely new 
combinations.  
 
With the help of these structures the compatibility of the 
basic components of biology is enhanced and new kinds of 
sensors can be created on the molecular level. This opens 
up new and hitherto unsuspected possibilities for the 
development of new instruments for bio-sensors and 

 4

http://ecb.jrc.it/
http://ecvam.jrc.it/index.htm


 

toxicological applications. The reduction of particles to nanometric dimensions is in itself a 
revolutionary advance in modern science and represents one of the most exciting challenges 
and opportunities for the coming years. 
 
Website: http://bms.jrc.it/
 
 
Personal data protection in international air travel: The PRIME Project (Privacy and 
Identity Management for Europe) 
 

Can you be sure that your personal data are not being 
stolen over the internet? Many internet users are not clear 
to what extent their personal details are accessible – and 
vulnerable – to strangers when they are surfing the net. 
Private data are ‘collected’ not only by internet-based 
businesses (profiling) but also by criminals who intend to 
use them in illegal activity. The best example of this is the 
misuse of home-banking. There are many internet 
applications – like home-banking and shopping – which 

ought to be possible without the consumer having to provide such a broad range of personal 
details. Ideally, only so much information should be communicated as is essential – not as 
much as possible. Unfortunately the software is still not technically capable of allowing the 
user to be selective about what information he gives away. The result is that far too much 
personal data is circulating on the net. 
 
The PRIME Project, in whose development the JRC is involved, has been set up to develop 
new software to protect personal data in the new world of cyberspace. The new software will 
help internet users to decide for themselves what personal data they send over the internet – 
to whom, in what way, and for what purpose. 
 
The PRIME Project will also be of use in improving security for airline passengers. Many of 
the possible measures for increasing airline security conflict with the requirements of personal 
data protection. The new JRC security system is intended to respect the principles of the 
PRIME Project and make possible maximum safety for air passengers while at the same time 
guaranteeing the integrity of personal data. 
 
Website: http://cybersecurity.jrc.it
 
 
 

Summer and winter: mountain safety with LISA  
 
Every year landslides and avalanches in Europe and other 
parts of the world cause numerous deaths and serious 
damage to property. Not least because of the Galtür 
disaster, in which 30 people lost their lives in an avalanche 
in February 1999, we are all too well aware of the possible 
dangers.  
 
The increase in intensive cultivation and the changes 
brought about by global warming have increased the risk of 

this kind of natural disaster in recent years. If we want to be properly prepared for these 
events and ready with the appropriate response, we need to invest in research and the 
necessary technological developments. Monitoring and early warning systems are of 
particular importance in this area. 
 
The key objective of the initiative known as the AMTRALA Project is the development of 
innovative and effective monitoring and early warning techniques – techniques which still 
require dramatic improvement, particularly in respect of avalanches. 
 
Although it is now possible, with the help of modern techniques, to make precise 
measurements of the quantity of snow lying on mountain slopes, an innovative radar 
instrument – known as LISA (Linear Synthetic Aperture High-Resolution Radar) – will now be 
able to supply the JRC with even more accurate data for analysis and evaluation. The special 
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advantages of this new process are that it can be operated regardless of the usual safety 
constraints – it can be used just as well by night as by day, in fog or during snowfalls. It 
provides information on snow depths, even on inaccessible slopes. The system has been 
installed at an avalanche test area in Sion (in association with the Swiss Institute for Snow 
and Avalanche Research) and the results have already been so promising that extension of 
the system to the whole Alpine area is now under discussion.  
 
Website: http://serac.jrc.it/amtrala/
 
 
New monitoring and inspection methods in the nuclear sector – two examples from 
Ispra 
 

Nuclear power represents an important part of Europe’s 
current energy supply. Even in those EU member states 
which have decided gradually to reduce their reliance 
on nuclear energy, it still plays an important role. 
 
The JRC is therefore supporting the nuclear safety 
agencies like EURATOM and the IAEA (International 
Atomic Energy Agency) in the development, 
implementation and inspection of new security and 
monitoring systems. 
 

Two different technologies are being put to work here: one is being developed at the TAME 
(Tank Measurement) Laboratory, which – inter alia – involves the practical control of the 
processes used in radioactive solutions and powders. It helps achieve very efficient real-time 
inspection of nuclear material through highly accurate readings and miniaturized density 
measurements. This is particularly important in inspecting materials in strategically sensitive 
areas. 
 
The second new technology being introduced is 3D-Monitoring and construction inspection. 
Visual methods (like video-filming) are often inadequate for inspection of changes in nuclear 
high-security systems, because the changes which we are trying to identify are ether too 
small or too well concealed. But the fact is that in these systems any change is critical and we 
must be able to detect it and observe it meticulously. 3D-Technology has proved itself to be a 
reliable alternative means of monitoring and inspection. 
 
Website: http://npns.jrc.it/frameset.html
 
 
ATOMIC DETECTIVES 
 

Combating trafficking in nuclear materials and associated 
environmental issues led to the development of a new 
discipline: nuclear forensic science. The European 
Commission's Joint Research Centre (JRC) is a key 
contributor to European efforts in this field. Recognised as 
a centre of excellence by national and international 
policing bodies, the JRC has developed analytical 
methodologies for detailed investigation of seized 
materials as well as conceptual approaches for developing 
response plans to incidents involving nuclear material. 
With a team on standby at all times to respond 

immediately to a seizure, a first analysis can be delivered to the appropriate authorities within 
24 hours of a sample arriving at the JRC. 
 
The JRC undertakes many tasks in the fight against nuclear trafficking. It identifies the nature 
of seized materials and assesses the immediate associated risks. In addition, it determines 
the likely original source of a sample and its potential route and offers an opinion on the 
probable intended use. The JRC also maintains an extensive database of commercial nuclear 
materials, together with information on seized illicit materials. Experts at the JRC Institute of 
Transuranium Elements (ITU) in Karlsruhe, Germany develop and use a wide range of 
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forensic science methods to address areas of concern related to illegal handling of nuclear 
materials and to accidentally released nuclear materials. 
 
In carrying out these activities, the JRC is involved in international networks, where it takes in 
many cases a leading role. This includes the European Safeguards Research and 
Development Association, the network of analytical laboratories for particle analysis and the 
International Technical Working Group on Combating Nuclear Smuggling. A close 
cooperation with the International Atomic Energy Agency (IAEA) has been established in the 
area of nuclear security. This comprises exchange of information, provision of expert advice, 
specific development work and the organisation of joint training courses. Bilateral co-
operation with national and international law enforcement bodies and with other leading 
laboratories further strengthen JRC´s position. 
 
Website: http://itu.jrc.ec.europa.eu
 
 
Practising for the real thing – Using the ELSA Simulation Facility to help design tremor-
proof buildings 
 

ELSA (European Laboratory for Structural Assessment) is 
under the overall control of the JRC Institute for Protection 
and the Security of the Citizen. The laboratory is the only 
one of its kind in Europe and has a ‘reaction wall’ which is 
used to study the impact of natural disasters or attack by 
explosives on public and private buildings. These empirical 
tests are complemented by statistical modelling and 
analysis.  
 

ELSA develops tests which assess the vulnerability of buildings to earthquakes or explosions. 
It also works on techniques to strengthen building fabrics in order to minimize future risks. 
The results of this research provide the scientific foundation for the development of a unified 
standards system for construction in the EU.  
 
One of ELSA’s other tasks is to coordinate a European research network in this field, offering 
training courses for scientists from the EU and the accession countries. It also provides the 
European Commission with scientific and technical support in emergency planning for 
earthquakes.  
 
Website: http://www.elsa.jrc.it
 
 
 

Transparency in movement of livestock and livestock products – Using electronic 
monitoring to implement the ‘Farm to Fork’ principle  
 

In recent years a number of food industry scandals and 
outbreaks of animal disease (e.g. BSE, foot and mouth 
disease) have revealed weaknesses in systems used to keep 
track of livestock and livestock products. 
 
To tackle this problem the JRC – in cooperation with the EU 
member states and the farming and food industries – has been 
developing ways of ensuring that animals can be identified and 
their movements traced all along the chain from the farm to the 
end user.  
 
For example, the IDEA Project (IDentification Electronique des 
Animaux) has tested three different kinds of electronic 
identification in a far-reaching field experiment on a million 
livestock (cattle, sheep and goats). The project is also intended 
to explore ways in which the data gathered can best be 
managed to ensure efficient control and identification and allow 
rapid recall of products should the need arise. 
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In another project a system has been developed to allow local veterinary authorities to record 
details of the goat population in the northern Italian province of Varese and produce a clear 
picture of the situation using data gathered in the course of veterinary inspections. In the 
event of an outbreak of illness the animals affected can be identified immediately. 
 
Website: http://idea.jrc.it/
 
 
Improved control procedures to reduce cases of BSE in Europe 
 

European legislation has set out the necessary regulations 
for the prevention, control and elimination of BSE. For 
purposes of implementation and monitoring the EFSA 
(European Food Standards Agency) has allowed 
commercially developed high-speed post mortem tests for 
BSE diagnosis, for detecting BSE in cattle and scrapie in 
sheep and goats. The new procedures were introduced 
following thorough and independent tests carried out by 
scientists at the JRC.  

 
The scientists have also developed reference materials for use in the quality control of these 
tests. These standards underpin rigorous production control procedures and are regularly 
subjected to checks for consistency.  
 
These monitoring measures have significantly reduced the number of BSE cases in Europe – 
with the work of the JRC playing a vital role in the process. With the materials it has produced, 
quality control of the permitted tests can – for the first time – be guaranteed. What’s more, 
there has been a considerable reduction in the cost of the tests – numbering some 11 million 
each year – conducted in most of the member states.  
 
Website: http://www.irmm.jrc.be 
 
 
 

Standardized food safety procedures 
 

In recent years the headlines have been full of stories of 
foods contaminated by the presence of dioxins, pesticide 
residues, antibiotics, acrylamide and mycotoxins. Is there 
any way of ensuring that the food we eat is absolutely safe? 
The food inspection laboratories of the member states carry 
out routine tests in an attempt to safeguard food quality 
standards.  
 

JRC scientists regularly develop, validate or improve test methods used in checking food 
safety and quality. In order to guarantee the comparability and reliability of the test data work 
is under way to standardize inspection laboratory procedures on a world-wide basis.  
 
Website: http://www.irmm.jrc.be 
 
 
What fats are allowed in chocolate? 
 

European Directive 2000/36/EC allows chocolate to contain 
up to 5% of other vegetable fats, the so-called cocoa-butter 
equivalents. The JRC has developed a toolbox which 
allows chocolate manufacturers and testing laboratories to 
measure these levels. The CoCal Toolbox contains the 
approved testing methods, a calculation table   and a 
certified reference material.  
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Some of these methods have been recognized by the American Oil Chemistry Society 
(AOCS) and are incorporated in international ISO standards.  
 
 
Website: http://www.irmm.jrc.be/html/activities/cocoa_butter_calculation_toolbox/index.htm
 
 
Enjoying smoked meats with confidence 
 

Smoking is one of the oldest methods of preserving foods 
and enhancing their flavour. About a hundred years ago 
liquid additives for the smoking process were developed, 
based on primary smoking condensates. Through use of 
this method these additives have been employed more and 
more widely over the last three decades. They are 
commercially manufactured in large quantities and have 
the great advantage for the consumer that the toxic 
ingredients, like polycyclic aromatic hydrocarbons (PAHS) 
can be more easily measured and controlled. 
 
European legislation now regulates the safety monitoring 
system for primary products of raw materials used in 
producing liquid additives.  
 
The JRC has developed and certified methods for 
analysing the PAHs currently given priority by the EU.  
 

Website: http://www.irmm.jrc.be
 
 
 

Food allergies 
 

Allergies to certain foods – especially to nuts – can lead to 
serious or even dangerous consequences for sufferers. 
European legislation (2003/89/EC) requires that all 
products containing major allergenic substances carry a 
warning. Until recently, however, it was extremely difficult 
to trace, identify and quantify these substances. 
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To tackle this problem JRC scientists have been testing 
immunological methods to be used in analyzing nut traces 
in biscuits and chocolate. These methods are currently 
undergoing certification by the European Committee for 

Standardization (CEN). A set of peanut test materials is also available to allow analysts to 
conduct research into similar tests.  
 
Work is also being carried out at the JRC to develop DNA-based methods suited for nut 
analysis. Investigations into milk allergen testing methodologies are also in progress.  
 
Website: http://www.irmm.jrc.be
 
 
World’s biggest warehouse for reference material 
 
Precise and accurate measurements play an increasingly significant role in industry, 
commerce and daily life. Certified reference materials (CRMs) for organic and inorganic 
analysis are used in the calibrating of analytical processes, from sample-taking to 
identification to evaluation. CRMs are the key to guaranteeing the accuracy and reliability of 
the results of chemical analyses. The fields in which they are applied include food safety and 
quality, health, environmental protection, industrial standards and nuclear safety.  
 
However, it can take years to produce a CRM and the stock must be stored in stable 
conditions for many years more. To meet this need the JRC has constructed a 1550 m2 

http://www.irmm.jrc.be/html/activities/cocoa_butter_calculation_toolbox/index.htm
http://www.irmm.jrc.be/
http://www.irmm.jrc.be/


 

 10

warehouse at the Institute for Reference Materials 
and Measurement (IRMM) in Geel, Belgium, that 
currently holds a selection of around 600 different 
CRMs with some 500,000 samples, but also has the 
spare capacity to receive the rapidly growing number 
of new samples. The materials are stored at between 
-70 and +18° C under controlled humidity.  
 
In association with two other leading European 
reference material producers, the Federal Institute for 
Materials Testing (BAM) in Berlin and the LGC in 
Teddington, UK, the JRC-IRMM is introducing a new 
standard with the European Reference Material 
ERM® product line. The ERM® concept brings 
together the experience, ability and capacities of the 
three institutions involved. ERM® are certified 

reference materials of the very highest metrological quality, produced in accordance with the 
very latest principles embodied in ISO Guides 34 and 35 and supporting rigorous monitoring 
through the ERM® Technical Board. 
 
Website: http://www.erm-crm.org
 
 
 

Safe animal foods – Health for man and beast 
 

Processed animal foods are an essential part of modern 
livestock breeding. The bulk of the meat produced ends up 
ultimately in the food chain. All existing animal feeds, and 
any new feeds introduced to the market, have to 
beauthorised in accordance with European Regulation (EC) 
No 1831/2003. To meet this need a Community Reference 
Laboratory (CRL) to issue a clearance on the testing 
methods has been set up at the Institute for Reference 
Materials and Measurement (IRMM) of the JRC in Geel, 
Belgium.  
 
The work of the CRL involves the evaluation of analytical 
methods proposed by the animal feed producers for 
identifying the active substances added into animal feeds. 
The CRL is also responsible for registration, storage and 

maintenance of samples of animal feed additives.  
 
These tasks are performed in collaboration with a network of national reference laboratories 
in the member states. The evaluation reports are forwarded to the European food safety 
authorities, which either grant or refuse authorisation. 
 
Website: http://www.irmm.jrc.be/html/crlfaa/
 
 
Can we trust our laboratory measuring procedures? 

 
Literally millions of test measurements are taken every year 
in Europe. The results of these measurements influence 
important decisions in industry, in environmental protection, 
food inspection and health-care. But can we really trust the 
accuracy of laboratory measurements?  
 
The JRC, in close association with European legislators, 
organizes regular measurement evaluation programmes – 

for measurements, for example, of trace elements in water, food and industrial products. With 
a few exceptions, all interested laboratories are welcome to take part in these programmes, 
which help to support the development of a consistent chemical measurement system within 
the EU, and to standardize cross-border measuring systems to promote free transatlantic 
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trade and combat fraud. This can only be achieved by having fully comparable data and 
reciprocal recognition of measurement results. 
 
Training and further training programmes in chemical measurements are also organised for 
colleagues in the laboratories of public inspection and certification agencies and in 
measurement institutions in other member states  
 
Website: http://www.irmm.jrc.be/html/interlaboratory_comparisons
 
 
 

Improved nitrate measurements with isotopes 
 

Council Directive 91/676/EEC states that all member states 
must monitor nitrate content in soil and inland waters. Even 
with the best analytical techniques, it can still be difficult to 
ascertain the precise source of nitrate contamination. 
However, with a combination of conventional methods and 
analysis of the nitrogen and oxygen isotopes in nitrates the 
various sources - e.g. animal and artificial fertilizers – can 
be distinguished. 
 
No such method existed until recently, but now scientists at 

the JRC have developed a technique and conclusively proven its worth. It allows us to 
distinguish nitrate from artificial fertilizers and that from natural fertilizers (manure from 
chickens, cattle and pigs). This method is currently being employed to investigate some 
unsolved problems of water analysis in Flanders, Belgium. 
 
Website: http://www.irmm.jrc.be
 
 
Measurements of radioactivity in the environment 

 
Many of Europe’s citizens are concerned about levels of 
radioactive contamination of the environment. Not just since 
Chernobyl, but since the signing of the Euratom treaty, the 
member states have been obliged monitor radiation levels 
and forward the data to the European Commission. To 
ensure comparability of these data, the JRC organizes 
annual evaluation campaigns for the participating 
laboratories. It also runs the European information system 
which monitors radiation in the environment both under 
normal circumstances and in the event of a crisis, such as a 
nuclear accident.  

The JRC collates, standardizes, analyzes, confirms and publishes all data recording radiation 
levels in the European environment – whether the radiation is found in soil, water or the 
atmosphere. The JRC develops the necessary information systems and helps both member 
states and candidates for accession to meet their obligations under the Euratom treaty and 
EU Regulations. JRC researchers are also developing models with which it will be possible, 
using statistical methods, to predict the spread of radioactive clouds in the atmosphere. This 
will help civil defence agencies to make a rapid assessment of the potential danger to the 
population in the event of an emergency. 
 
At the Institute for Transuranium Elements (ITU),  the reference laboratory for the 
measurement of radioactivity in the environment (MaRE lab) provides scientific and technical 
support to the policy of the Directorate General Energy and Transport of the European 
Commission (DG TREN), both for the implementation of the requirements on environmental 
radioactivity surveillance (Art. 35-36 of the Euratom Treaty) and in the framework of the 
OSPAR (Oslo-Paris Convention) strategy on the management of radioactive substances for 
the protection of marine environment of the North-East Atlantic. 
 
Websites: http://rem.jrc.ec.europa.eu/, http://www.irmm.jrc.be http://itu.jrc.ec.europa.eu 
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Safety of Generation IV Nuclear Reactor Fuels 
 

Sustainable energy, free from CO2 emissions, is a 
worldwide goal and is also being addressed by the 
Generation IV (Gen IV) nuclear reactor initiative, of which 
EURATOM is a signatory. Based on criteria of their 
economy, sustainability, proliferation resistance and 
capability to transmute their own waste, six different reactor 
systems have been selected for study.  
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The JRC laboratories at the Institute for Transuranium 
Elements (ITU) in Karlsruhe contribute to EURATOM's 

involvement in Gen IV. In the interest of efficiency, safety and security, the fuels for these 
reactor systems must surpass the performance achieved in the past, either by achieving 
higher burn up and/or by the incorporation of minor actinide elements.  
 
Samples of candidate fuels are manufactured in the MA lab (Minor Actinide laboratory) for 
irradiation in material testing reactors (e.g. HFR Petten) and returned to the ITU hot cells for 
examination. State of the art equipment allows the determination of the thermophysical, 
thermochemical and mechanical properties of the fresh and irradiated materials, and with the 
help of performance codes (e.g. TRANSURANUS) the safety of these advanced fuels when 
used in a power reactor is assessed.  
 
Links: http://nuclear.energy.gov/genIV/neGenIV1.html
 http://itu.jrc.ec.europa.eu./
 
 
ACTUSLAB: Chemical elements like no others 
Actinide User Laboratory (ACTUSLAB) 
 

With much still to be discovered about the unique set 
of chemical elements known as “actinides” – such as 
uranium, neptunium, plutonium and beyond – 
advanced laboratory facilities are operated in 
Karlsruhe, Germany. ACTUSLAB, located at the JRC 
Institute for Transuranium Elements (ITU), is opening 
these unique facilities to researchers from EU and 
Associated Countries to find out more about 
actinides’ unusual nuclear, chemical and physical 
properties.  

 
Knowledge about actinides is important not only because of its relevance to issues related to 
nuclear power generation, radioactive waste treatment and disposal, but also for the pure 
advancement of science. Despite this, progress in research has recently come under threat 
due to a decline in the number of special handling facilities required for the radioactive 
isotopes involved.  
 
By offering a wide scientific community access to ITU equipment and to define their own 
projects on Transuranium materials, ACTUSLAB is designed to buck this trend and draw in 
more researchers to sustain, develop and train the next generation of experts needed to 
assure a safe and reliable present and future use of nuclear energy in Europe. 
 
Project webpage: http://actuslab.itu.jrc.ec.europa.eu  
 

http://nuclear.energy.gov/genIV/neGenIV1.html
http://itu.jrc.ec.europa.eu./


 

 

Integrated pollution prevention and control (IPPC) – support to the Union's 
environmental policy 
 

Industrial production processes account for a 
considerable share of the overall pollution in Europe 
(for pollutants such as greenhouse gases, acidifying 
substances, wastewater emissions and waste). The 
EU has a set of common rules for licensing and 
controlling industrial installations in the IPPC 
Directive of 1996.  

 13

 
In essence, this Directive is about preventing, and 
when this is not possible minimising, pollution from 
various industrial sources throughout the European 

Union, and achieving integrated control of their emissions, consumption of energy, water and 
raw materials. About 50,000 installations in the EU are concerned and their operators have to 
obtain an authorisation (environmental permit).  
 
The European IPPC Bureau, located in the JRC's Institute for Prospective Technological 
Studies (IPTS), provides a major contribution to the implementation of this Directive by 
establishing Best Available Techniques reference documents (BREF). These serve as a 
reference for EU Member States authorities to ensure that permits for the industrial processes 
concerned include emission limit values based on best available techniques that have been 
determined by working groups encompassing experts from industry and national 
administrations. 
 
In the international context, BREF are considered as an EU contribution to the global process 
initiated at the 2002 World Summit on Sustainable Development, so that non- European 
countries can also reap the benefits of this ambitious work. 
 
More information at: http://eippcb.jrc.es  
 
The R&D investment Scoreboard: monitoring how Europe is approaching the 3% goal 
 

Research and Development (R&D) is an important driver 
for achieving a more competitive, fully employed and 
prosperous Europe. The EU has set itself the goal to raise 
overall European research spending (public + private) to 
3% of EU GDP. According to latest official data, this EU 
overall R&D effort represents 1.96% of GDP, as against 
2.59% for United States, 3.12% for Japan and 2.91% for 
Korea. The main reason for the EU lagging behind is 
underinvestment by the private sector.  
 
Since 2004, the JRC's Institute for Prospective 
Technological Studies (IPTS) has produced annually, in 
close co-operation with the European Commission's 
Research DG, the EU Industrial R&D Investment 
Scoreboard. The Scoreboard provides up to date 
comparisons between companies, sectors, and 
geographical areas, as well as the competitive situation of 
EU firms in the global R&D environment. The EU-focus of 
this Scoreboard makes it a unique tool and source of 

information for policy-makers, companies, investors and financial analysts to benchmark R&D 
data and trends. 
 
In the last edition, available on http://iri.jrc.es, data was gathered from 1000 European and 
1000 non-European companies. In this 2006 edition, the Scoreboard identified an increase of 
5.3% in the investment of European companies which is an encouraging figure for Europe's 
outlook.  
 

http://eippcb.jrc.es/
http://iri.jrc.es/


 

 
The Scoreboard is complemented with annual sectoral surveys of prospective trends also 
available from the website.  
 
Website: http://iri.jrc.es  
 
 
Recycled high tech improves mobility of visually impaired people 
RFID (Radio Frequency Identification) microchips virtually guide the path  
 

After 2008, European legislation on animal identification 
and tracking will require the use of some 50 million passive 
transponders yearly in consumer protection in the food 
chain (farm-to-fork traceability principle). These could easily 
be recovered from slaughter houses and put to new uses in 
services for people with disabilities, but also in tourism and 
for leisure applications.  
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The JRC is exploring the capacities of the recycled passive 
transponders to improve the mobility of visually impaired 

people in the SESAMONET Project (Secure and Safe Mobility Network). The small town of 
Laveno on Lake Maggiore is the location for the first trial RFID path. A walking stick with 
embedded antenna, a Bluetooth receiver headset and a smart phone allow the visually 
impaired person to walk freely along the one kilometre path on the shores of the lake. Each 
transponders, wrapped in 8 cm ceramic shells and embedded along the path at 65 cm 
intervals, sends a signal via the antenna to a smart phone equipped with a database 
containing information about the location. A recorded voice guides the visually impaired 
person safely along the route.  
 
This RFID application, developed and patented by the JRC, can improve the quality of life for 
visually impaired people, but also has great potential to make orientation easier for 
everybody, for example in huge buildings. The next generation of mobile phones will have 
RFID receivers that can read information stored in transponders. If areas such as airports, 
shopping centres or other big building complexes were equipped with such microchips, 
visitors could easily obtain all information needed to find their way around via their mobile 
phone.  
 
 
“ What if ”- ensuring the highest possible safety standards in nuclear power plants 
 

To ensure the highest possible level of safety in nuclear 
power plants, engineers consider a variety of “what if …” 
scenarios. One of these concerns the possibility of finding a 
crack in a critical component such as the reactor pressure 
vessel (containing the nuclear core) or the piping systems 
(which circulate water at high pressure and temperature 
between the vessel and the steam generators). While many 
damage assessment procedures are already in place, a 
policy of continuous development is required to ensure that 
safety margins can be maintained as plants accumulate up 
to 60 years of service. The JRC-operated Network for 
Structural Components is at the forefront of developments 
in this area. In the last year three important new reports 

have been released with best practice recommendations in the following areas:  
 
- transferability of laboratory fracture testing data to full size components 
- assessment of bi-metallic welds joining the cooling piping to the reactor vessel 
- a European procedure for assessment of thermal fatigue 
 

These provide data and evaluation methods which plant operators can use to update the 
estimated safety margins over the remaining life of their plant and to plan current monitoring 
and maintenance activities. For example, the work of transferability is part of an international 
effort on constraint-based fracture mechanics, which shows that the useful life of a reactor 

http://iri.jrc.es/


 

pressure vessel could be at least 12 years longer than that determined with conventional 
techniques.  
 
http://safelife.jrc.nl
 
 
Who can tell if the food we eat contains genetically modified organisms (GMOs)? 
 

The European Union has developed a broad legislative 
framework to ensure that GMOs and GMO-derived 
products that are grown, marketed and imported meet the 
highest standards of safety for the environment, as well as 
for human and animal health. These rules need to be 
enforced uniformly and effectively across the EU and the 
process of implementation requires critical measures such 
as access to validated methods and technical guidance for 
detection and sampling.  
 
The Joint Research Centre has become world leader in the 
detection and identification of GMOs in the food and feed 
chain. Its own expertise and role as the Community 
Reference Laboratory for GM Food and Feed (CRL-GMFF) 
is strengthened by its unique association with all national 
control laboratories in the "European Network of GMO 
Laboratories". Together with the European Food Safety 
Authority, that network, which is the global reference 
system for GMO testing, plays an essential role in the EU 
procedures for approval of new GM products.  

 
Also, the role of the JRC in the management of food crises that involve the presence of illegal 
GMOs on the EU market has become crucial. One recent example has been the presence of 
non-authorised GMOs in rice shipments. 
 
On the whole, the JRC has put in place an efficient system involving highly competent 
researchers to ascertain that the consumer's concerns with respect to GMOs are accurately 
dealt with.    
 
Further information: http://biotech.jrc.it
 
 
For further information: 

Internal and external communication unit 
Joint Research Centre (JRC) 
European Commission 
SDME 10/75 
B-1049 Brussels 

Brussels, Belgium: Tel.: +32 2 295 76 24 
Fax: +32 2 299 63 22  

Ispra, Italy: Tel.: + 39 0332 78 98 93 
Fax: + 39 0332 78 54 09 

E-mail: jrc-info@ec.europa.eu
Web: http://www.jrc.ec.europa.eu/
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OUR MISSION

The mission of the Joint Research Centre is to provide customer-driven scien-
tific and technical support for the conception, development, implementation 
and monitoring of European Union policies. As a service of the European 
Commission, the Joint Research Centre functions as a reference centre of 
science and technology for the Union. Close to the policy-making process, it 
serves the common interest of the Member States, while being independent 
of special interests, whether private or national.

Website:
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