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Introduction

Foreword from the Commissionenr
for Science and Research

lanez Polodnik, Commissioner
far Sclence and Besearch

Commissioner Porodnik at conffer
ence entitled ‘Sustainalle Devel-
opment =g |:-!'I-:'..||'|'.l"5l¢' for Eurg
pean Research', 26 May zo049.

Commissioner Pofodnlk wisiting
the nuclear safety stand during
e JRC Open Day 2004,

In my five years as EU Commissioner for
Science and Research, | have noted that the
independent scientific and technical (S&T)
support which the |RC provides is becoming
increasingly influential in the policy-mak-
ing process as reflected through the ever-
growing demands from our customers inthe
Commission, EU institutions and the Mem-
ber States. The JRC has evolved into an or-
ganisation that can easily adapt te changing
needs yet quickly react to urgent requests
— it i5 an organisation that takes action, it
delivers an what it promises and it is well
embeddedinthe EU policy-making process.

However, when looking at scientific re-
search from both European and global
perspectives, the news is not all positive.
The challenges that lie ahead for Euro-
pean research are immense. Mow that our
global economy is going through a crisis,
both public and private resources are more
scarce and so have to be used in the most
efficient and effective manners. Businesses
have meanwhile become more keenly aware
of the importance to prioritise research and
innovation in these difficult times. But even
before the crisis, we have had the even big-
ger challenges of climate change, energy
and food supplies, pandemics and an age-
ing population. When examining these to-
gether, the word ‘sustainability’ becomes
crystal clear and echoes an urgent need for

European and international collaboration.
The European Research Area is the key to
Europe's response to these challenges and
international collaboration will be the solu-
tion for all. Collaboration will drive innova-
tion and new ideas which in turn will help
create new jobs and tackle the challenges of
ensuring a sustainable living environment
as mentioned above.

The JRC will also have to prioritise and in
last year's annual report, | mentioned that it
was about to develop a Corporate Strategy,
focusing on core work areas and outlining,
in consultation with stakeholders and cus-
tomers inside and outside the Commission,
how best to implement a new global vision
for the JRC. They will deliver on this promise
in 2010, taking into account the European
policy objectives outlined in the Europe
2020 strategy.

In this report there are many examples of
SA&T support provided by the JRC in zoog
and | invite you to read through and get to
know the |RC for yourself,

From my side, my role as European Commis-
sioner for Science and Research has now
come to an end. | will miss the close contact
with the |RC and the diversity of research it
conducts, but | do look forward to continued
collaboration in my new role as Environment
Commissioner. | now entrust the |RC to my
successor, Maire Geoghegan-Quinn, who
I'm sure will continue to support and lead
the JRC in its quest to provide timely and
high-quality S&T support to EU policies.

JanEz PoTofNIK
MEMBER OF THE EURDPEAN COMMISSION



Intraduction

JRC Annual Repart 2009

Message from the Director-General

In 2009, the JRC took on the challenge of
reinvigorating its organisation by the crea-
tion of a new vision and strategy for zo10-
2020. This was necessary to address key so-
cietal challenges (‘grand challenges') facing
the EU and the world where the approach
requires integrated, pro-active and cross-
policy action. As part of this, the JRC devel-
oped a new vision that will serve to guide
the organisation over the coming years.

The JRC’s vision is to be a trusted
provider of science-based policy
options to EU policy makers to
address key challenges facing
our society, underpinned by inter-
nationally-recognised research.

The strategy process was initiated through a
combined bottom-up and top-down consul-
tation process, involving 12 expert working
groups, which represented 12 core compe-
tence areas of the |RC. The proposed strat-
egy represents significant challenges for
the |RC; it identifies new goals and object-
ives and sets a scheme for better addressing
policy options at EU and global levels. An
implementation plan will be defined by mid-
zoio after final approval of the strategy and
will begin to be applied during the 2010-12
transition period in an incremental fashion.
This will place the JRC in a position to ini-
tiate its preparation for the 8" Framework
Programme under a new profile.

Also in 2009, a series of events with the
American Association for the Advancement
of Science (AAAS) were organised and con-
cluded with the signing of a Memorandum of
Understanding between the |RC and AAAS.
This three-year agreement will see the JRC
and the AAAS collaborating more intensely
through organising joint workshops, collabo-
rating on the publication of reports and shar-
inginformation on key issues. The High-level
Trans-Atlantic Science for Policy Workshop,
which made up part of the AAAS events, was
a unique setup drawing together twenty-
two experienced leaders from the scientific
community, policy makers, industry, and
Non-governmental organisations (NGOs)
from both sides of the Atlantic, for a day,
engaging in a lively, open debate without

any taboos, and coming up with recommen-
dations on the do's and don'ts when provid-
ing science-based advice to policy makers.
It was a truly remarkable experience which
benefited all present.

| wish to thank the Board of Governors, our
customers and partners and all |RC staff for
their hard work, enthusiasm and dedication.
| extend a special thanks to Alejandro Her-
rero (Director JRC-IRMM) whao retired in Oc-
tober after many years of service and | wish
Megan Richards (Director Resource Man-
agement), who left the JRC, luck in her new
position with the Directorate-General for
Information Society and Media (DG INFS0).

Finally, | extend a big thanks to Commis-
sioner Janez Potonik for his support, guid-
ance and leadership since 2zo04. We look
forward to continued collaboration with
him in his new role as Environment Com-
missioner.

| warmly welcome our new Commissioner
for Research, Innovation and Science, Maire
Geoghegan-Quinn. We see this as amoment
for new opportunities and we look forward
to working closely with her in the future.

ROLAND SCHEMKEL

Roland Schenkel,
Director-General, {RC

Ralond Schenkel af the 33 [nterna
tranal Symposium on Remole Sens-
ing af Environment, § May 2009,

The Director-General at the IRC
Open Day 2004,
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Killian Halpin,
Charrman of the Boara.
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Observations from the
Board of Governors

The JRC Board of Governors:
an important and active year

The |RC Board of Governors discussed and
commented on the key decisions made in
the JRC during the year, particularly those
aimed at profiling and positioning the |RC
and its institutes to respond ever more effi-
ciently and effectively to the evolving needs
of the EU's policy-making customers. The
Board met in March, June and November in
order to discuss a range of priority topics,
including the actions in response to the sys-
tem of JRC reviews.

First and foremost, the Board wishes to
compliment the |RC on the progress made
in the development of its new Corporate
Strategy 2010-20 which followed on from
the 2008 Sir David King Review of the JRC,
The process employed both top-down and
bottom-up approaches. Staff at all levels
were involved, with the inclusion of expert
groups inthe key competence areas as well
as all of the important stakeholders. The
fundamental basis of the process was trans-
parency and openness. The Board itselfwas
involved from the very beginning, acting as
a sounding board by providing advice and
countries' reflections. A dedicated ad-hoc
working group was set up by the Board
which put forward recommendations to the
Board and JRC management throughout the
strategy formulation process.

The implementation of the new Corporate
Strategy will help position the |RC for the
next decade by providing an appropriate

reference for setting the JRC's future work
programme priorities, thus also marking
an important step towards defining the JRC
part in the EU’s next Framework Programme
for Research and Development.

In early 2009, the Board endorsed the JRC's
2009 Annual Management Plan, having al-
ready contributed to the formulation of its
general objectives through the inputs of an
assigned ad-hocworking group of the Board
at the end of 2008.

The Board emphasised the need to strive
towards a greater international role, recog-
nition and visibility of the |RC. Its members
believe that both globalisation and the need
for scientific communities worldwide to
come together and seriously address press-
ing issues like competitiveness, energy and
climate change will naturally pull the JRCin
this direction. In the process, the JRC should
increase its networking with ‘the best’ (both
in Europe and globally) in its areas of com-
petence and properly balance and reconcile
its proactivity and customer orientation.

From several independent sources the
Board recognised positive feedback on
significant scientific and technical contribu-
tions made by |RC staff across a wide spec-
trum of EU policies. The Board commends
the new structure of the ‘Support to EU Poli-
cies' section (pages 8-23) of this Annual Re-
port, where examples of JRC support to all
policy stages are described. For example, it
can clearly be seen how |RC research in the
areas of genetically modified crops, greener
transport, and security of the gas supply has
supported policy anticipation. In terms of

The Board believes that the implementation of the
new Corporate Strategy is an important step lowards
defining the [RC part in the EL"s next Framework
Programme for Research and Development.
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80" Meeting of the Booard of Governars in Malta on 19 Nevember 2000

policy farmulation and adoption, examples
include JRC research work on biofuels,
land use and nuclear non-proliferation, to
name but a few. Examples of |JRC support
work to policy implementation cover, inter
alia, the mapping of current research ef-
forts into low-carbon technologies across
the EU and research on alternative testing
methods for detecting skin and eye irritants.
Support work at policy evaluation stage is
well illustrated by the results of the Soil
Conservation project and JRC assistance to
UM FAQ in global forest monitoring. Also in
this section, the timely and much appreci-
ated policy-support work the |RC did in 2009
on responding to crises, can be found.

The Board wishes to reiterate the need to
keep up a modernisation programme of the
buildings and support infrastructures in
all the |RC sites. Acknowledging the great
strides that have been made in this direc-
tion despite considerable organisational
and budgetary challenges, the Board will
continue its support and monitaring of the
key decisions that will enable the JRC to re-
tain its status of a modern research centre
with state-of-the-art facilities.

The Board also re-emphasises that it is es-
sential for the |RC to have fast and flexible
access to scientific and technical expertise
to be able to deliver its mission and there-
fare it must retain high flexibility in the
recruitment processes for temporary staff.

This flexibility is indispensable for the JRC
since it needs to attract young talented sci-
entists in a highly competitive environment.
The passing of every year brings with it sen-
ior personnel change. The Board wishes to
record its appreciation for the many years
of service and dedication given by Alejan-
dro Herrero Molina, Director of JRC-IRMM,
who retired in October zoog. Likewise, we
wish to acknowledge the work of Megan Ri-
chards, Director of Resource Management,
who moved from the |RC to the Directorate-
General for Information Society and Media
(DG INFS0).

Finally, the Board wishes to express its ap-
preciation for the work of Commissioner
Janez Pototnik during his entire mandate,
His leadership and vision played a pivotal
role in the process of change undertaken
by the |RC over the past five years, embed-
ding the |RC's work in the construction of
the European Research Area (ERA).

The Board looks forward with both con-
fidence and enthusiasm to the further
advancement of the |RC under the newly
appointed Commissioner for Research, In-
novation and Science, Maire Geoghegan-
Quinn.

KILLIAN HALPIN,
CHAIRMAN OF THE BoaRrD

IRC ARfua

Repo
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IRC final damage assessment for
fhe Gaza strip on 21 fanuary 2009,
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“Response i crisis in the aftermath of
a disaster reguires effective pooling of
avallable resources at tocal, nationa

and international levels. The MIC field
mission to the area affected by the

UAgusla eamhguake showed that co

pperation between EL Member States

can beLome a reality.”
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Supporting EU policies

Response to crises in 2009

Left: Propping up the San Paolo Apestolo Church in Crna; right: Domage fo the Prefecfure
Banitdurhg e L° Aguirka,

Responding to humanitarian crises

During the armed conflict in Gaza between
December 2008 and January 2009, at the
request of the European Commission's
Directorate-General for External Relations
(DG RELEX), the JRC regularly provided situ-
ational updates of the extent and charac-
teristics of related damage in the conflict,
based on the analysis of satellite data. The
results of the analysis were aggregated in
the form of maps, damage statistics and
situation reports, including a final report
that was submitted to DG RELEX. The inter-
mittent and final situation assessments were
also shared with the European Commission’s
delegation in Jerusalem and United Nations
agencies. The analyses, maps and reports
provided DG RELEX with an independent
assessment of the related damage, which
was used by the EC crisis response field
assessment missions and the delegation
that went there after the conflict.

“Orver the years the |RC has been
playing an increasingly important role

i the hield of situation assessments

for natural disasters and humanitar
jan crises with its tmely provision ol
mdependent Sceenbific sSupport.™

Support to disaster management:
assessment mission following
the L'Aquila earthquake

Following the earthquake of & April 2009
near L'Aquila in the Abruzzo region of Italy,
the EC Maonitoring and Information Centre
(MIC) closely followed the situation on the
ground in an effort to support manage-
ment of the disaster. In the first phases of
the event, maps and situation reports pro-
duced by the JRC were used in order to give
an overall assessment to the MIC and to all
civil protection agencies in Europe.

In response to a request for assistance by
the Italian Department of Civil Protection,
IRC experts participated - together with
an international team of engineers from
France, Germany, Greece, Portugal, Slov-
enia and Spain - in a field mission organ-
ised by MIC with the purpose of providing
technical expertise in the assessment of
the stability of buildings, assessing further
needs, anticipating problems and suggest-
ing solutions with regard to buildings dam-
aged by the earthquake. The experience and
lessons learned from the field mission were
discussed at the Civil Protection Forum held
in Brussels on 25-26 November 2009, and
demonstrated that sharing capabilities and
expertise of the civil protection organisations
of different European States is beneficial.



Responding to disasters
in the Asia-Pacific region

In the aftermath of natural disasters that
struck the Asia-Pacific region in September
and October 2009, the JRC supported the
European Commission's Monitoring and
Information Centre (MIC) in coordinating a
response from the EL.

The Global Disaster Alert and Coordination
System (GDACS, www.GDACS.org) support-
ed responses to the tsunami in Samoa, the
earthquake in Indonesia and the tropical
cyclones in the Philippines. Updated infor-
mation was published on GDACS and alerts
forthe earthquake events were sent out via
SMS5, fax and email to 10 ooo GDACS users.
The JRC also delivered situation maps and
estimated potential impact to the MIC and
the United Mations Office for Coordination
of Humanitarian Affairs (OCHA).

GDALS is a web-based platform developed
by the |RC together with the United Mations.
It aims at facilitating coordination and deci-
sion making primarily among bilateral re-
sponders and the affected country through
reliable and timely alert notifications,
automatic impact estimations, and the
provision of a platform for structured infor-
mation exchange between responders and
coordinators.

“I take great satisfaction fraom the
fact that our expertise in Eure-
pean research and techno-logy is
helping to alleviate the burden in
crises-afflicted areas throushout
the world,”

Supporting EU policies  JRC Annual Report zo0g

Paco Paco
WESTERN SaMON

(i 29 September 2004, a large
earthquake off share the Samon
Islands generated a tsunami thal
destroyed several villages and
coused more than 160 fotalities.
The figure shows how the wave
(created as a cons Equeice of theé
earthgudke) is approaching the
variows islands compasing the
Samog arcinpelage. The figurne
represents the situation 15 min-
whes after the earthquake,

The city in Pago Pago bay was hit by a wave of

2.cm in hetght which was measured by Hidal gouge
measuremen! devices. The ﬁeli'u.'{‘ abhove includes the
comparison of the measured and e calcuraled val
wes. The two pictures represent the siiualion af 20
minutes and 30 minutes after the carthguake,

11
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For coftan, the number of so-called
‘transgenic events® in commercial
GM crops may increase from 12 fa

27 from now to 2015 (€ Stephanie
Berghduser).

-

Regulation (EC) No. 1829/2003
of the European Parliament and of
the Council on genetically modi-
fed food and feed.

“* Regulation (EC) No. 595/ 2000
of the Eurapean Patliament and
of the Council on type-approval
of motor vehicles and engines
with respect to emissions from
heawy duty vehicles (Euro Vi) and
on 3C0Ess 1o vehicle repair and
maintenance information.
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"By 2015 half of the new GM crops
will come from technology providers

in Asia and South America.”
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Supporting EU policies

Policy anticipation

The global pipeline of new
Genetically Modified (GM) crops

The number of commercialised GM crops in
the world is foreseen to multiply four fold
from about 30 today to over 120 in 2015,
This is the forecast presented in the report
‘The global pipeline of new GM crops: im-
plications of asynchronous approval for
international trade’, published in 2009 by
the |RC. It compiles a list of new GM crops
to be commercialised and analyses their
possible impact on international trade.’
Their increasing number may cause trade
disruptions between countries due to their
asynchronous approval (different countries
do not approve genetically modified organ-
isms at the same time).

This report presents the results of an inter-
national workshop organised by the |RC and
summarises the different views expressed
by the participants. The seminar brought
together national regulators, industry rep-
resentatives, research institutes and par-
ticipants from the agri-food supply chain.

"We are already using VELA-7 inten-
Sively, 10 ass5e5s new :E[hlll.'lllil:-'-:”.:h
developed by the European heavy

duty vehicle industry and (o gquantily
impravements in fuel cconomy and

CO5 emissions.™

Participants concluded that the increas-
ing number of new GM crops will intensify
the effects of asynchronous approval and
isolated foreign approval (GM crops are
authorised by just one country). Therefore,
the likelihood of crop shipments being re-
jected atthe EU border because of low-level
presence of unapproved genetically modi-
fied organisms could become considerably
higher in future, causing trade disruptions
at international level.

Contributing to greener transport

The capabilities of the |RC’s Vehicle Emis-
sions Laboratories (VELA) were significant-
ly extended by inaugurating the new VELA-
7 laboratory on 13 March 20049. It is one of
Europe's most advanced installations for
testing fuel consumption and related emis-
sions of full-size trucks and buses under
simulated road driving conditions within a
broad, realistic temperature range.

VELA-7 can host vehicles weighing up o 30 toas, amd
1z metres lowng, silating wind drag, tyreroad fric-
tien as well as full drive cycles.

VELA-7 provides sound scientific data
needed to support new legislation such as
the upcoming EURO VI guideline aimed at
reducing heavy-duty vehicle emissions.”
The VELA laboratories” work now covers
more CO; measurements, allowing antici-
patory studies in support to future energy
efficiency regulations. Moreover, a new
test procedure for non-road mobile ma-
chinery (e.g. excavators, etc.), was devel-
oped by JRC scientists with experts from
Europe, Japan and the United States, and
now this procedure has been adopted as
a global technical regulation by the United
Nation's Economic Commission for Europe
(World Forum for Harmonisation of Vehicle
Regulations) in November 2009.



Towards stronger international guaran-
tees of nuclear non-proliferation

The wverification of declared nuclear activ-
ities and the detection of undeclared ones
are the core tasks of international safe-
guards authorities.” & powerful verifica-
tion tool is the analysis of dust samples
taken at nuclear installations. In support
to the Directorate-General for Energy and
Transport (DG TREN)* and the International
Atomic Energy Agency (IAEA], the |RC has
established a programme, based on mass
spectrometric measurements, to analyse
dust samples from inspection campaigns.

Swipe sampling technique used fo collect dusf
af @ nuclear facility.

To further strengthen this activity, both
on the European and international scale,
the |RC and DG TREN decided to jointly es-
tablish a high-sensitivity particle analysis
laboratory at the |RC. Its core facility will
be a highly sensitive and state-of-the-art
mass spectrometer. It will allow the detec-
tion speed and sensitivity of nuclear ma-
terial to be increased by at least a factor
of 16. The minor isotopes of uranium will
become accessible, which is important for
identifying the source of the material. The
new laboratory is a crucial element to move
towards in-depth characterisation and nu-
clear forensics of micro-particles. This will
play an important role in preparedness for
upcoming challenges in non-proliferation.

Supporting EU policies

Understanding the vulnerabilities
of Europe’s energy supply systems

Natural gas is important for Europe’s future
energy mix, since it complements renewable
energy sources and has lower emissions
than other fossil fuels. However, a high per-
centage of European gas will need to be
imported, for example fram northern Africa,
MNorway, Qatar, Russia or Turkmenistan. In
January 2009, a trade dispute between Rus-
sia and Ukraine led to the most severe sup-
ply disruption in recent history, cutting 30%
of European gas imports, causing massive
economic damage and leaving households
in several countries without heating. This
crisis demonstrated an urgent need to bet-
ter understand the supply system across
Member States. The European Commission
is proposing rules™ as to how Member
States can assess theirvulnerability to sup-
ply disruptions outside their national bor-
ders. The |RC has helped develop these
indicators and has simulated future disrup-
tion scenarios using computer models of
the European gas supply network based on
data supplied by DG TREN. The madelling
is combined with sensitivity analysis and
probabilistic risk assessment, and identi-
fies the best strategies for operators, na-
tional governments and EU policy makers.
This will help avoid future disruptions andf
orminimise their impact. It further identifies
the most cost-effective infrastructure
projects as well as ways to improve co-
operation without unnecessary invest-
ments.

“The |RC contributes to strength-
gning the nuclear non-profilera

tlon and verificatlon regimes.”

1 From 17 February 2010, DG TREN has been split into DG Mobility and Transpoit (DG MOVE) and DG Energy (D0 ENER]

JRC Annual Report 2o09

There is an wrgent need to beller
understand the energy supply
system across EU Member States.

*  Regulation (EC) No. 1717/ 2006
of the Eurapean Parliament and
of the Coundil establishing an
Instrument for Stability.

= COM(z009) 363 final: pro-
posal for a regulation concarming
measures to safeguard security
of gas supply and repealing
Directive 2004 (67 /EC.
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“Recent events have highlighted the
vulnerability of our ehergy suppies.
Tackling this problem is a huge chal
tenge for the [RC which works bo evalu
ate ditferent geopol tical, environmen
tal, and economic scenarios and thir

impacts on energy security.”
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Roadside check of the driving
times ond rest pedods af fruck
drivers lo study in-field enforce-
ment pradtices and vilnerabilities
af the digital tachograph. The
IR participated as an observer
rﬂgl:"f.'r{'r with 'gq_'nr.l'u:nu_'::',
cantrallers, local and national
authorities near Montpellier,
France.

Less fovoured agriculiural iand
(& M. Sifkanen),

*  Directive o4/19/EC of the
European Parliament and of

the Council and its amendment
2009/ 14/EC, which sets the
minimum level of reimbursement
to EUR 50 000,

=* Commission Regulation (EU)
Wo, 1266, 2009 adapting for the
tenth time to technical progress
Council Regulation (EEC) No.
3821/85 on recording equipment
in road transport from heavy duty
wehicles [Euro V1) and on access
to vehicle repair and mainten-
ance information.

***COM(2009) 161 final: towards
a better targeting of the aid to
farmers in areas with natural
handicaps.

Supporting EU policies

Policy formulation

Protecting consumers’ accounts

Deposit Guarantee Schemes (DGS) are
funds set up with the goal of protecting
consumers’ accounts in the event of a bank
failure. Following the 2008 financial crisis,
the Directive” on DGS underwent a compre-
hensive review and the |RC is in charge of
the impact study of different policy options,
ranging from an increase in the level of cov-
erage to a reduction of the payout period.

The JRC performed a number of quantitative
studies for the Commission’s Directorate-
General for the Internal Market and Services
(DG MARKT) to assess DGS efficiency, the
adequacy of the protection level, and the
impact of harmaonising the funding mech-
anisms.

Moreover, in 2009 the JRC investigated po-
tential models to charge DGS members on
the basis of their risk profile, in line with
the explicit requirement of the amending
Directive on DGS. The |RC worked out three
different approaches and assessed their po-
tential impact across Member States.

Enhanced security for the
Digital Tachograph

From 1 May 2006, the digital tachograph,
a new control device for road vehicles, be-
came mandatory on newly-registered com-
mercial trucks and buses. The tachographis
an electronic device that records data con-
cerning driving times, breaks and driver rest
periods. The security of the digital tacho-
graph system, and the authenticity and in-
tegrity of electronic data recorded, are the
key for providing trustworthy information to
enforcers, and ensuring the enforcement of
some of the European social legislation in
road transport.

In 2009, the |RC researched efficient coun-
ter-measures to reduce the risk of in-feld
physical attacks against the digital tache-
graph to prevent it from functioning cor-
rectly. This research, which was conducted
with industry and enforcers, led to the
publication of new legal requirements™ to
ensure adequate protection of the motion
sensor of the digital tachograph against
tampering, such as by the use of magnets,
and corroboration of vehicle movement
by additional and independent movement
sources, Additionally, the |RC prepared a re-
port on the vulnerability and controllability
of the digital tachograph, and animated a
stakeholder conference, which launched
a public consultation to seek opinions of
interested parties on the possible review of
the EU legislation on tachographs.

Common criteria for areas with natural
handicaps in agriculture

Three years of scientific support by the JRC
to the Directorate-General for Agriculture
and Rural Development (DG AGRI) led to
a Commission Communication.”™ It under-
pinned the revision of the legislation on
Intermediate Less Favoured Areas, now
called Natural Handicap Payments (NHP).
Eight indicators on soil, climate and terrain
characteristics were derived in collabora-
tion with international scientific experts.
The JRC is mentioned in the main text of the
communication and prepared guidelines for
Member States to test the methodology
and to map areas with natural handicaps.
Furthermore, the |RC carried out a spatial
pan-European impact assessment of the
application of the proposed commaon cri-
teria, contributing to the Commission's staff
working document presented to the High-
level Impact Assessment Board (Secretariat
General).

“The protection of citizens’

SBVINES 15 essential 1o maintain
financial stability and to sustain
economic growth.”

14

“Maintaining an adequate level of
securty of the digital tachograph is
lundamental for the trustworthiness
of the recorded data.™

“Clarifying the policy discussion
through scientific and technical
evidence was key In our support to the

Less Favoured Areas scheme of the

Comman Agricultural Poliey.®



Enabling consensus on regulatory
documents for INSPIREing Europe

The |RC facilitated drafting the implement-
ing rules for the INSPIRE (Infrastructure for
Spatial Information in the European Com-
munity) Directive,” involving experts from
Member State organisations. Through
stakeholder consultation and expert meet-
ings, organised by the JRC's Spatial Data
Infrastructures team during 2009, the
specifications for the INSPIRE data themes
were drafted. Hundreds of comments on the
drafts were then collected and elabarated.
The JRC reached a significant milestone,
when on 14 December 2009 the INSPIRE
Committee, a formal representation of
Member States, approved the Implement-
ing Rules for ‘Interoperability of spatial
data sets and services' and the amend-
ments of the ‘Network Service Regulation
for download and transformation’, The first
set concerns harmonising data themes like
geographical grid systems, coordinating
reference systems, transport networks,
hydrography, and protected sites. By con-
sensus across the EU, Member States now
provide data within the scope of INSPIRE
using the same definitions and a common
exchange format. This facilitates pan-Euro-
pean and cross-border aggregation and
analysis, application development (e.g.
information systems, reporting systems,
forecasting models) as well as data access.

e T
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The INSPIRE Forum = focilitating participation in the
development of the INSPIRE infrastructure.

supporting EU policies
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Trees have often been af the cenire of climate negotiations.

Land use, land use change and forestry
in view of climate change

During the United Nations' (UN) conference

on Climate Change in Copenhagen, 7-18 De-

cember 2009 (COP1s), JRC scientists pro-
vided direct input to the Commission's del-
egation and EU Member States, including:

* the guestion of how much CO; may be re-
moved by European forests in the future.
The |RC coordinated, with a set of leading
forest research groups (including the In-
ternational Institute for Applied Systems
Analysis and the European Forest Insti-
tute), the projection of net CO; removals
from forests by 2020. Results suggested
that a significant decline in CO: removal
from EU forests is to be expected — about
20% less in 2020 compared to 2000. This
was illustrated and discussed in a side
event held during COP15. Most of the EU
Member States used these projections
to set the reference level for their forest
sector, i.e. the level of CO; removals by
forests against which future removals will
be compared, generating either emission
‘credits’ or ‘debits’;

» assessment of different accounting rules
on potential emission credits/debits:
for the Land Use, Land use Change and
Forestry (LULUCF) sector,** the |RC pro-
duced a spreadsheet application, incor-
porating all available data (historical and
projected) and all the complex account-
ing options under debate. This allowed
assessments of different accounting op-
tions for the post-Kyoto LULUCF regime,
and in fact provided a main quantitative
assessment tool for EU negotiators.

* Directive 2o007/2/EC of the
European Parliament and of the
Council establishing an Infra-
structure fior 5|'.|.'!|I:i.'|| Intormation
in the Eurapean Community
(INSPIRE).

** Paragraph 33 of the Council
conclusions on the EU pasition
for the Copenhagen Climate
Conference (21 October 2000)
on LULLICFE, and in particular on
thie accounting rules for forest
managemant.

“INSPIRE s building solid bridges
between i1sla i BSSEniia
tial information. This wi

B vy undersiand

{7

Glacomao G

“Seeing the tools and numbers we
produced becoming & Key element
In mamy European Member States’
nﬁg(u[:at:-;;u posiion has DEen an

enciting example of how JRCs work

tan feed policy making.™
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The IRC" s Biofuels task force
considers afl fssies related o the
producifon and use of biofuels.

* Directive 200928/ EC of the
European Pariament and of the
Councilon the promation of the
use of energy from renewable
sources and Directive 2009/ 30/
EC an fuel guality.

** COM{zo009) 515 final on
investing in development of low
carbon technologies (SET-Plan).

“The complex area of Mofuels is
a perfect example of the need for
robust science to provide sustain-

able oplions for the policy makers."
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Supporting EU policies

Ensuring sustainable biofuels

The JRC Biofuels Thematic Programme
continues to provide strong support to the
Commission in fulfilling its legal obligations
regarding biofuels and reporting require-
ments of the directives.”

During 2009, the |RC's contribution to the
policy process and implementation of these
directives included:

* input to the preparation of the Commis-
sion's report and possible legislative pro-
posal on indirect land use change, sup-
porting the policy and regulatory analysis
(assessing how land use change affects
greenhouse gas emissions and ways to
address this impact). Three reports on
this issue were delivered during 2009 to
the interservice working group:

* ‘Modelling indirect land use
change effects of biofuels policy’;

* ‘Biofuel modelling with the agri-
cultural sector”;

« ‘Spatial allocation of agricultural
land demand’;

» calculation of greenhouse gas emissions
and life cycle of biofuel pathways. The Re-
newable Energy Directive contains a list
of biofuels/bioliquids production path-
ways with typical and default values for
their greenhouse gas saving. The |RC is
continuously calculating new sets of de-
fault values or updating existing ones;

= preparation of a ‘Guide for the calculation
of land carbon stocks'.

*The SET-Plan is Europe™s masierplan in
revolutionising the energy system in the
transition 10 8 sustainable low carbon
economy and the |RC, through SETIS,

plays a vital role in is implementation.™

Policy adoption

Strategic Energy Technology Plan Infor-
mation System — Supporting Europe’s
master plan for energy technology
development

IRC, as the coordinator and operator of
SETIS (the Information System of the Euro-
pean Strategic Energy Technology Plan -
SET-Plan), significantly contributed to the
development of a Commission Communica-
tion.” The JRC, in collaboration with all rel-
evant stakeholders, estimated the financing
gap which needs to be bridged in order to
bring the SET-Plan prioritised low carbon
energy technologies to market by 2020, It
assessed the policy options for restructur-
ing innovation for Europe’s energy techno-
logy and for its optimal financing of Re-
search & Development (R&D) and deploy-
ment activities. The JRC authored two key
reports, which accompany the communica-
tion: an in-depth analysis of current R&D
investments in energy technologies, and
a set of roadmaps for the development of
low carbon energy technologies in Europe,
which identify and cost prioritise R&D and
demonstration actions that are framed by
a set of key performance indicators. These
roadmaps are the first-ever attempt to pro-
vide Europe with a coherent and integrated
master plan for energy technology develop-
ment, and are among the very first to be
developed worldwide.

The SETIS website was presented during the lounch of
the SET-Plan financing communfcation,

In addition, the |RC published an update of
the SET-Plan Technology Map and launched
the SETIS website - setis.ec.europa.eu-serv-
ing as the Commission's information point
for validated, up-to-date information on
energy technologies and providing the re-
quired openness and transparency to the
decision-making processes for the EU's en-
ergy technology policy.



supporting EU policies

Policy implementation

Developing international standards

A method developed by the |RC to meas-
ure vegetable fats in milk chocolate became
the first such method to be adopted as an
international standard by the International
Organisation for Standardisation (1S0).
The method was developed to enable the
enforcement of the so-called Chocolate
Directive (2o00/36/EC) which stipulates
that European chocolate must not contain
more than 5% vegetable fats, other than
cocoa butter,

Prior to the development of the |JRC method,
no validated methodology existed in this
field. it was therefore not straightforward to
check whether manufacturers were correct-
ly reporting the amount of vegetable fats
other than cocoa butter in milk chocolate,
as their chemical composition and physical
properties resemble those of cocoa butter
very closely, thus making them extremely
difficult to quantify or even detect. This left
the door open for disputes and uncertainty
as to whether or not milk chocolate prod-
ucts fulfilled legal requirements.

In close contact with the European Commis-
sion's Directorate-General for Agriculture
and Rural Development, the |RC successful-
ly developed reliable analytical methods to
detect and quantify so-called Cocoa-Butter
Equivalents (CBEs) in milk chocolate. The
IRC submitted its milk chocolate testing
methods to the 1SO in 2007. After a two-
year independent peer review process, the
method has been adopted by IS0 as stand-
ard 11053:2000.

The JRC also coordinated the revision of ISO
Guide 34 entitled ‘General requirements for
the competence of reference material pro-
ducers’, and contributed technical expertise
to this process. The new guide defines, in
detail, which management and technical re-
guirements must be fulfilled to ensure that
reference materials are reliable and trust-
waorthy. It serves as a benchmark for refer-

Annual Repart 2609

The chemical composition and physical properties of vegetable fars resemble those of cocoa

butter wery closely, Thus making them extremely difficult to quantify or even detect,

ence material production and has become
the main document for the accreditation of
reference material producers. The revised
I50 Guide 34 was unanimously approved
by 150 members and was published on 20
November 2009.

Two analytical methods developed at |RC to
determine mycotoxins® in animal feed also
became international standards adopted by
the European Committee for Standardisa-
tion (CEM). Mycotoxins are toxic metabol-
ites that can naturally occur in food and
feed, potentially present in about 20% of
food products. European legislation there-
fore sets maximum limits™ for mycotoxin
content in certain foodstuffs and animal
feed to protect consumers. The methods
adopted by CEN are ‘Determination of
deoxynivalenol in animal feed - High Per-
formance Liquid Chromatographic (HPLC)
method with immunoaffinity column clean-
up' (EN 15791:2009), and 'Determination of
zearalenone in animal feed - HPLC method
with fluorescence detection and immunao-
affinity column clean-up’ (EN 15792:2009).

*  The work on mycotoxins is
specifically designed 1o suppart

current and fuure Europ
legislation for mycotoxins, whi
is based on Council Directive
il Rewul

85/591/EEC and Cour
tion (EEC) Ho. 315/91.

a method for determin

patulin in baby food at the now

“dn

[

== In 2003 the |RL valid

marimum tevel aof 10 ng/ g et in
Commission Regulation [EC)

Mo. 1425 2003,
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Supporting EU policies

Proficiency tests to support policy

Following the discovery of contaminated
sunflower oil imported from Ukraine in April
2008, the European Commission imposed
restrictions” on the import of sunflower oil
from Ukraine. The JRC was requested by
the EC's Directorate-General for Health and
Consumers (DG SANCO) to scrutinise the
capabilities of official control laboratories
and industrial food laboratories to measure
mineral oil in sunflower oil.

The [RC was requested by the EC's Direclorate-General for Health and Consumers (o scritimise
the capabuiitres of official confrol loboratories and industrial food lnboralories to measure

mienal ail i sunflower ol

* Commission Regulation (EC)
No. 1351/ 2009 imposing special
conditions goverming the import
of sunllower oil ariginating in or
consigned fram Uirkaine due to
contamination risks by mineral
oil.

** Commission Decision

2008/ 798/ EC imposing special
conditions governing the import
of products containing milk or
milk products orginating or
consigned from China,

“The cormrectness of analytical
resulis is imperative for the

pratection of our fellow cltizens.”

Mineral oil is a by-product of the distilla-
tion of petroleum. Food may come into
contact with mineral oil, such as lubricants
or binding agents, during harvesting, stor-
age, processing or packaging. However, the
levels of mineral oil measured in the sun-
flower oil imported from Ukraine were much
higher than those which could be expected
from atmospheric or other background
sources of contamination.

A total of 55 analytical laboratories from
17 EU Member States plus Switzerland and
Ukraine participated in the exercise, and the
IRC determined that between 78% and 85%
ofthe laboratories were able to measure sat-
isfactorily, depending on the test material.

DG SANCO also asked the |RC to benchmark
the ability of laboratories to measure mela-
mine in food samples, in the wake of the
Chinese tainted milk scandal in 2008.™ Al-
thoughthe EU does not impart milk or other
dairy products from China, processed food
such as chocolates or biscuits might contain
contaminated milk powder.

Atotal of 31 countries participated in the pro-
ficiency test, including Australia, China, India,
|apan, New Zealand, the United States of
America and 21 ofthe 27 EU Member States.
In summary, 74% of the 114 results for milk
powder and 73% of the 112 results for the
baking mix were within the acceptable
range (defined by common international
measurement guidelines). There was some
scope for improving the reported measure-
ment uncertainties — around a quarter of
the uncertainty values (23% milk powder,
22% baking mix) were underestimated.
The study also indicated that, amongst the
measurement methods reported, isotope
dilution mass spectrometry with a stable
isotope labelled melamine was generally
the most accurate method.,



Reference materials for flame retardants

Two new Certified Reference Materials
(CRMs) were developed to help analytical
laboratories better detect two classes of
flame retardants banned under the Re-
striction of Hazardous Substances (RoHS)
Directive."

Polybrominated flame retardants are used
to inhibit or resist the spread of fire, in
products like paper, furniture upholstery
and electrical and electronic devices. These
chemicals can bio-accumulate in blood,
breast milk, and fat tissues, and they are
reported to impair the development of the
nervous system and cause hormonal imbal-
ances.

Certifred reference materinls were developed fo help
analytical laboratories befter detect fwo classes of
flame retordants banned under the RoHS Directive,

The EU decided to ban the use of two classes
offlame retardants, namely polybrominated
diphenyl ethers (PBDEs) and polybromi-
nated biphenyls (PBBs) in electric and elec-
tronic devices, setting an upper limit of 1 g/
kg for the sum of PBBs and PBDEs. The JRC
therefore produced the reference materials
with all relevant PBDEs and PBBs at levels
close to the legal limit. The materials are in-
tended as quality control tools for analytical
laboratories, and their use will contribute
to an effective implementation of the RoHS
Directive,

Supporiing EU policies  |RC Annual Repart
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= EUR 3.32 billion
{of which 2% is non nuclear)

& Comporate RED investment (20a7)

@ Public EU (FPé respectively
EURATOM; annual average)

Public R&D spending of EU
Member States (2007)

Talal estimated R&D investments in SET-Plan

priority energy technologies. * Directive 200295 /EC of the

Eurapean Partiament and of the
Council on the restriction use of
certain hazardous substances in
electrical and electronic eq uip:
ment.

R&D investment in the priority techno-
logies of the European Strategic Energy
Technology Plan

How much additional research is needed to
develop technologies that can contribute to
the target set by the European climate and
energy policies? As a starting point for an-
swering this key question, the JRC mapped
current research efforts into low-carbon
technologies across the EL.

** COMIzo0g) 510 final on
ivesting in the development
of low-carbon technologies,

The JRC Capacities Map found that in 2007,
public and private European investors to-
gether dedicated EUR 3.3 billionto R&D (Re-
search and Development) on technologies
identified as a priority in the EU Strategic

Thomas Linsinger

“Imported gonds must also con

Energy Technology (SET) Plan: wind energy, farm to European standards and
photovoltaics, concentrating solar power refiable measurements are needed
(CSP), bioenergy, carbon dioxide capture ta check compliance, |RC scientists
and storage (CCS), smart grids, nuclear fis- produce certified referonce materi
sion, hydrogen and fuel cells and nuclear als to check the reliability of re
fusion. Out of thiE, EUR 2.33 billion was in- sarlts and to improve measurement

vested in R&D on non-nuclear low-carbon
energies, of which EUR 1.66 billion came
from the private sector. R&D expenditure
on nuclear energy technologies reached
EUR 940 million and was almost equally
split between reactor-related fission and
fusion research.

methods worldwide, to ensure that
all goods sold in Europe confom

to European lows.”

A novel bottom-up approach to estimate
corporate R&D investments was devel-
oped as part of this work, combining data
on overall R&D investments of individual
companies with information on patents and
R&D personnel. The results of this research
contributed to the impact assessment of an
EC Communication™ and are published as a
Staff Working Paper (SEC(z009)1296) and
JRC Reference Report (EUR 23944).
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*Bringmg Wogpelher Dhe exportise
from various units across the |BC
and closely collabarating with the
clients was cnucial for supporting
the policy process at the right

moment.”
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Supporting EU policies

Doing more with less - support for EU
energy efficiency policies

The JRC is providing scientific and tech-
nical support to the Covenant of Mayors
(CaM). The CoM is a European initiative by
which towns and cities voluntarily commit
themselves to reducing their CO; emissions
beyond the EU target of 20%, through the
implementation of Sustainable Energy Ac-
tion Plans (SEAPs). More than 1 coo towns
and cities have joined the initiative to date.
In 2009 an extensive guidebook, a SEAP
template, was finalised and a technical help
desk service for the towns and cities com-
mitting to the CoM was initiated.

Impraving the efffciency with which emergy is consumed by end-users is a central theme

of Emergy Policy within the ELL

*  Commission Regulation (EC)
Ho. 244/ 2000 implementing
Directive 2005 /32/EC of the
European Parliament and of the
Council with regard to ecodesign
requirements for non-directional
hausehold lamps.

** Directive 200632/ EC of
the Euwropean Parliament and of
the Council on energy end-use
efficlency and energy services
and repealing Council Directive
93/ 76/EELC.
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The |RC monitors and analyses the electric-
ity consumption in different final end-uses
and the progress in energy efficiency due
to policies and technological development.
This analysis is needed to assess the re-
maining energy efficiency potential of spe-
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“Thi JRCS work on enenEy ¢Hciency,
cspecially the input to "Codes of
Conduct®, has a direct effect on citizens'
iwes and helps in reducing energy

costs for companies, while bringing
significant contribution to the global

fiet 1 r 3 f 5 ™
ight against climate change.

Covenant
of Mayors

Commitied to local
sustainable energy

Cavenant of Mayors loga.

cific equipment and technologies (lighting,
domestic appliances, electric motors, etc.)
and the impact of past, present and future
energy efficiency policies. The monitoring
report is published every two years and it
correlates variations in energy consumption
with improvements in energy efficiency, and
other factors such as gross domestic prod-
uct (GDP) growth, number of households,
and climatic conditions. As part of this
research, a detailed analysis on residen-
tial lighting consumption was carried out,
which contributed to the Eco-Design Regu-
lation® that in 2009 started the phase-out
of the light bulbs.

The JRC also supports the Energy Service
Directive™ through the evaluation of the
Member States’ National Energy Efficiency
Action Plans. The |RC assessment was
adopted as a Commission Staff Working
Paper in 2009. Additional |RC studies will
be used as input fo the new Commission
Energy efficiency Action Plan (foreseen for
2010) and for the possible revision of the En-
ergy Efficiency and Energy Service Directive.

The IRC" 5 analysis an residential lighting contributed
to the phase oul of incandescent Nghting,



Support to the Russian Federation
in securing nuclear material

The international community recognises
the importance of nuclear safety and secu-
rity in the Commonwealth of Independent
States (CIS). Upon request of the Member
States, in 1992 the European Commission
established a Technological Cooperation
programme with CIS countries (TACIS).
Under this programme, several tasks were
identified where the Russian Federation and
the European Union are today collaborat-
ing in securing nuclear material, improving
Nuclear Material Accountancy and Control
(NMAC), strengthening the non-prolifer-
ation regime and countering threats related
to illicit trafficking of nuclear and radioact-
ive material and other terrorist acts in the
Russian Federation.” In accordance with its
mission and its long-standing competen-
cies in the field, the JRC was entrusted with
the implementation of the corresponding
projects. The latest achievement was the
enhancement and modernisation of NMAC
at the Mayak RT-1 reprocessing plant, the
success of which was acknowledged by the
Joint Steering Committee on Safeguards
between ROSATOM (State Atomic Energy
Corporation of Russian Federation) and |RC.

In the framewaork of the TACIS project, the nuclear
malerial accouniancy measurement system of the RT-1
reprocessing facility in Mayok (Russia) was upgraded.
The picture shows a Hybrid K-Edge inslrument with
sample changer, suitable for measiiring the Uand Pu
concentration in spent fusl solutions. The instrument
s instafled in a hat cell.,

A view Inside the hot

cell, showing the sample
changer which takes the
spent fuel samples to the
measurement point,
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The road to Copenhagen: i
*Economic Assessment of Post- "
2012 Global Climate Policies’ S
The report ‘Economic Assess- =
ment of Post-2012 Global Cli- =

mate Policies’ presented in de-
tail the economic estimations A
upon which Commission Com- [
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munications in Copenhagen™
were based. By 2020, annual
costsin energy and industrial sectors would
be EUR 150 billion, with additional costs of
about EUR 25 billion that would be borne
by land-use related sectors, amounting to
a total cost of EUR 175 billion.

The report gave an estimate of some EUR 666
billion tothe global cumulative cost of mitiga-
tion policies, which aim to reduce the effects
of climate change by curbing greenhouse gas
emissions, for the eight-year period follow-
ing the Kyoto protocol (2013-20). The JRC's
estimations mean that most countries would
face costs ranging from 0.4% to 1.2% of thair
respective gross domestic product (GDP).

The report also highlighted the strategic
importance of technology deployment and
flexible policy instruments as contributors
to emission reduction targets. The energy
sector is pivotal for climate policies and
the report gives evidence of the crucial
importance of energy efficiency improve-
ments in achieving the overall emission
reduction targets. For the period 2020-30,
energy-saving measures can account for
50% of the necessary emission reductions.
In developing countries the contribution
of these measures to the reduction has an
even higher share of up to two thirds.

It S Bag R

The greenbouse gas reduction
soenara includes ener
cy and dedicofed ol
policies alming af g ¢
reductions of 25% by 2050 com
pered o 1990 levels.

* LCouncil Regulation (EC
EURATOM) Mo. gg/2000
iz the provision of as
to the Parner States in
Europe and central Asia and
the subsequent regulation (EC)
Ho. 1638/ 2006 of the European
Parliament and of the Councl
laying down general prowi-
slons establishing a Eurapean
Neghbou rhood and F-".'|:1|‘.|"|T-|||;-
Instrument.

** COM(zo09) 39 final: Towards
a comprehensive climate change
agreement in Copenhagen.
COM{z009) 475/3: Stepping up
International climate finance:

a European blueprint for the
Copenhagen deal

“The |RC Is transferring significant
knowledge and experience to CIS
countries to achieve the successhul

implementation of measures (o com
bat itlicit trafficking of radioactive
and nuclear material.”

*The |JRC prowides impaortant
economic analysis and impact as
sessments as an input for European

climate policy making.”
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JRC-IHCP Director Elkce Anklam (f

MSE oW, SECom

Supporting EU policies

{ fram right} sigred the Memorandum

of Copperation befween the leading infernational bodies validaling affermafive test methoads,

* Council Regulation (EC)

Mo. 440/ 2008 on test methods
pursuant to Regulation (EC)
Mo, 1907/ 2006 of the Eurspean
Parliament and of the Council
on the Registration, Evaluation,
Authorisation and Restriction of
Chemicals (REACH).

* Council Directive 86 féog (EEC)
on the protection of laboratory
animals.
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Alternative testing and ECVAM

The JRC"s European Centre for the Validation
of Alternative Methods (ECVAM) developed
and validated in witro methods for detect-
ing skin and eye irritants. The adoption of
two OECD (Organisation for Economic Co-
operation and Develoment) test guidelines
for identifying corrosive and severe eye
irritants marks the final step in the regu-
latory acceptance process at international
level of two alternative tests. The regula-
tory acceptance of two ECVAM-validated
methods within one year was possible due
to the cooperation with its US sister organ-
isation ICCVAM (Interagency Coordination
Committee on the Validation of Alternative
Methods). There was also progress towards
adoption of a test guideline for an in witro
method to identify skin irritants, already
implemented in EU test-method regulation.”

Testing on human nedrons (denved
from NTz cell line) as an alternative to
amiral festing, The European Centre for
the Validation af Alternative Methods
{ECVAM] coordinares the validation of
alternative fest methads af the EU fevel
and performs research on fhe develop-
ment of advanced testing methods, The
tests are performed an in vitro models.

ECVAM also intensified collaboration with
many different industrial sectors and with
the leading international bodies tasked with
the validation of alternative test methods.™
ECVAM, together with its equivalents in
the US (ICCVAM), Japan (JACVAM - Japa-
nese Center for the Validation of Alterna-
tive Methods) and Canada's Environmen-
tal Health Science and Research Bureau,
signed a Memorandum of Cooperation
(ICATM - International Cooperation on Al-
ternative Test Methods), in order to give
more impetus to the worldwide availability
of alternatives to animal test methods that
are at least as good as existing methods.



Supporting EU policies

Policy evaluation

Sustainable Agriculture and
Soil Conservation (SoCo)

In 2009, the |RC launched the final report
of the SoCo project carried out by the |JRC in
collaboration with scientific institutes from
several Member States. Itis based onacom-
prehensive review of the risk of soil degra-
dation processes most closely linked to
agriculture, of soil-friendly farming practices,
and of existing policy measures’ available
at EU national and regional levels. This was
complemented by 10 case studies analysing
the links between these three elements in
greater detail.

Soil conservation by using reduced tillage.

The SoCo project has shown that the exist-
ing range of policy measures such as cross-
compliance, rural development instruments
and support/advice mechanisms are ad-
equate for addressing soil degradation in
Europe. However, their effectiveness con-
cerning soil conservation could be signifi-
cantly increased if soil quality levels were
clearly defined and if policy measures were
more targeted towards soil conservation.
Results also suggested that more advice
and support should be provided to farm-
ers, A stronger commitment to monitoring
the relevant indicators is needed in view
of strengthening the knowledge base for
policy making, and ultimately responding
to society's needs.

Together with the final report, the SoCo
team developed a series of fact sheets in 22
EU languages summarising the core project
findings for farming advisers:
S0CO.jre.ec.europa.eu

JRC assists UN FAO's global
forest monitoring

In 2009, JRC supported the UN Food & Agri-

culture Organisation”s (FAQ)™ Global Forest

Resources Assessment (FRA). Being a main

partner and co-publisher of FAD's FRA 2010

Remote Sensing Survey, |RC scientists col-

laborated with remote sensing and forestry

experts from Tropical and European coun-
tries, including largely-forested ones like

Brazil, Democratic Republic of the Congo,

Indonesia and Russia. The main results in

20009 Were:

* producing tree-cover maps for hundreds
of sample sites regarding large regionsin
the tropics, e.g. approximately 700 sites
in Brazil, 1 200 sites in central Africa (in
collaboration with the University of Lou-
vain), and 300 sites in insular Southeast
Asia;

* organising the first workshops in Brazil,
central and eastern Africa, and in Italy
(RC Ispra) for experts from South Amer-
ica, Africa, insular Southeast Asia and
Europe. This was done in order to train
them on the methods for the validation
of the initial tree cover maps, developed
at the JRC;

* the first results on Forest Cover Change
(1990-2005) for the central African re-
gion were presented during COPis (the
fifteenth United Nations Climate Change
Conference) in Copenhagen during a
side-event coorganised by the |RC in the
EU Pavilion.
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=A stronger commiiment to
monitonng of relevant indicalon
is neoded in view of strengthen

ing the knowledge bace for polcy
MaKINE, and ultimateh responaing

io socie Llr-'q needs,”
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|'-ll:l|'.=.'| al .r.'i'l"!-.' i Bolivia

(&} F. Achard, April 2007

* LCouncil Regulation (EC) Mo,
73/2009 establishing comman
rules for direct support schemes
for farmers under the Commaon
Agricultural Policy and establish
ing certain support schemes for
[armers,

** Memarandum of Under-
standing between the Food and
Agriculture Organization (FACQ)
of the United Nations and the
Commission of the European
Communities ‘Loncerning the
establishment of a Strategic Part
nership between the FAD and the
Commission of the EC in the held
of development and humanitar
lan affairs’.
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Farest Resources ASsessment 2040
s Important and challenging for
the |RC, It is expecied to be the
maost comprehensiag assessment

ever made af global level
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Highlights lraen ihe JRC institules

JRC Institute for Reference Materials
and Measurements (JRC-IRIVIM)

Geal, Belgium

C-IRMM

Certiffed Reference Materials

{CRMs) are required for the qual-
ity contrad of GMO megsurements

carrngd ol by GO testing
leboratories.

26

Reference materials

The JRC-IRMM released a new reference
material certified for C-Reactive Protein
(CRP), which is a very sensitive marker of
inflammation and tissue damage. CRP is
frequently used to diagnose bacterial and
viral infections, to assess disease activity
in inflammatory conditions like rheumatoid
arthritis, and to determine long-term risk of
cardiovascular disease and heart attacks,
making it one of the most important ana-
lytes in clinical chemistry.

The reference material, ERM-DAg72/IFCC,
is the successor of the ERM-DAg7o which
was used worldwide as the standard for
CRP. After the release of ERM-DA4 70, manu-
facturers of medical devices (IVD) began
referencing their calibrants and controls
to that material, and the measurement
discrepancy between laboratories became
substantially lower. The new material will
ensure continuity in the standardisation of
CRP, which is crucial in clinical chemistry.

The reference material is intended to be
used to assign values to calibrators that
are an integral part of in vitro diagnostic
medical devices (IVD). The EU Directive on
in vitro diagnostic medical devices (IVD-
MD) (Directive g8/79/EC) requires trace-
ability of calibrants and control materials
to reference measurement procedures and/
or reference materials of higher order. The
International Federation of Clinical Chem-
istry (IFCC), which actively supports stand-
ardisation in clinical chemistry, has collabo-
rated with the JRC-IRMM on the develop-
ment of ERM-DAs72/IFCC,

The |JRC-IRMM also released a series of new
GMO (Genetically Modified Organism) ma-
trix reference materials for the GM event
GHB119 cotton (ERM-BF428) consisting
of three different mass fractions levels of
GHB11g cotton seeds. This genetically modi-
fied cotton carries an insect resistance and
glyphosinate ammonium herbicide toler-
ance. Moreover, four new Certified Refer-
ence Materials (CRMs) with different con-
centrations of 98140 maize (ERM-BF427)
were released by the JRC-IRMM in 2009. The
GM 98140 maize was engineered to express
two new genes that confer tolerance to the

glyphosate herbicide and to acetolactate
synthase-inhibiting herbicides. Legislation
in the European Union requires labelling
of food and feed products containing more
than 0.9% GMOs, provided the GMO has
been authorised in Europe. Conseguently,
CRMs are required for the guality control
of GMO measurements carried out by GMO
testing laboratories.

In 2009, the |RC-IRMM also initiated and
hosted the first global gathering of insti-
tutes producing chemical reference mate-
rials in Geel. During the meeting, metrology
institutes from Australia, Canada, China,
Germany, Japan, South Africa, South Korea,
the United Kingdom and the USA agreed to
set up a global consortium with the JRC-
IRMM for exchanging early-stage informa-
tion on their development programmes,
The participants also laid the groundwork
for further scientific and technological co-
operation.

International Measurement Evaluation
Programme (IMEP)

Upon request of European Accreditation
(EA), the JRC-IRMM carried out a study of
the competence of testing laboratories in
measuring eight heavy metals whose safety
limits are set out by the Toy Safety Directive
(88/378/EEC) and specified in the harmo-
nised European Standard EN71-3:1994. The
EU's Toy Safety Directive aims at protecting
children from harmful substances in toys, as
wellas harmonising standards to enable the
free movement of toy products.

The [RC-IRMM carnied out o study of the competence
of fesiing taboratories in measuring eight heavy
metals whose safety mils are sef out by the Toy
Safety Directive, 88,/378/EEC (i Radfus images).



The exercise enabled laboratories perform-
ing tests on toy products to monitor their
performance and to compare with other
laboratories from Europe and abroad. The
study raised concerns about how the par-
ticipants would interpret their results to ap-
prove or reject a toy product for the market.
In about a third of the cases, participants
were interpreting their own measurement
data incorrectly either by erroneously ac-
cepting a value or by rejecting it unneces-
sarily/unreliably.

The |RC-IRMM carried out two other IMEP
campaigns in 2009: one on the analysis of
total Cd, Pb and As and extractable Cd and
Pb in mineral feed, and the other on the
determination of total Cd, Pb, As and Hg in
food supplements.

Pre-accession assistance in metrology

A new three-year project was launched in
2009 under the stewardship of the |RC-
IRMM, which will bring together European
and Turkish experts in measurement sci-
ence. The project is funded by the European
Union under the Instrument for Pre-Acces-
sion Assistance (IPA), and it aims at provid-
ing Turkey’s citizens with an increased qual-
ity of life through anenhanced measurement
infrastructure in areas such as environment,
health, food safety and consumer protec-
tion. Awell-functioning measurement infra-
structure is also necessary for the adoption
of the body of European laws known as the
acquis communautaire, thus supporting the
accession of Turkey to the EU.

Through the project, the JRC-IRMM will
provide consultancy, training and support
to the highest metrological institutes of
Turkey, i.e. the National Metrology Insti-
tute (TUBITAK-UME) and to the Saraykiy
and Cekmece Nuclear Research and Train-
ing Centers (SAMAEM and CNAEM) of the
Turkish Atomic Energy Authority (TAEK).
The |RC-IRMM will also provide training in
the field of chemical and ionising radiation
metrology to laboratories and universities,
in order for them to optimise the use of serv-
ices they obtain from the National Metro-
logy Institute, and to help them incorporate
metrology-related subjects into educational
curricula.
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Muclear data

In 2009, the refurbished Geel Electron Linear
Accelerator facility (GELINA) was officially
inaugurated by the JRC Director-General,
Roland Schenkel. The inauguration marked
the completion of a series of improvements
made over several years. GELINA is now
equipped with modern state-of-the-art
systems adapted to the high demands of
present-day neutron data experiments, of-
fering significant operational advantages
such as increased throughput of neutron
data measurements and more precise
measurements.

IRL INrector-reneral, Rofend Schenkel, imspects a
coniral panel of the refurbished linear accelerator
durfng ifs inaugeration, 12 Oclober 2009,

The European project EUFRAT (European Fa-
cility for Innovative Reactor and Transmuta-
tion Neutron Data) which enables external
researchers to access the JRC-IRMM's accel-
erators, held its second meeting of the pro-
gramme advisory committee in November
2009. Ten new experiments were allocated
beam time at the JRC-IRMM’s accelerators,
bringing the total number of approved
projects to 17.

Also in zo09, a new collaboration agree-
ment between |RC-EURATOM (The Euro-
pean Atomic Energy Community) and the
‘Institut National de Physigue Nucl&aire
et de Physique des Particules’ was signed,
covering common interests such as the im-
proved understanding of neutron emission
reactions and the fission process as well as
developments in experimentation, sample
fabrication and characterisation.

|IRC Amnual Report 2009
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=“pacent food scares and cisputes over the import

of genetically modified products have highlighted
the importance of hiving a well-functioning meas
wrement infrastowcture in ;_'.|I-:|g-_' and worldwide,
The JRC-IRMM is providing the best toals for the job,
fram cerified reference materials to internationaliy
accepled measurement methods,”

Kreysatof Marusrewskl, Director JRC-IRMM
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JRC Institute for Transuranium
Elements (JRC-ITU)
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High-temperature phase equilibria of zir-
conium carbides studied by laser heating

One of the challenges for the next gen-
eration of nuclear reactars, Generation IV,
will be high-quality nuclear fuel. The high-
temperature (1500 K = T s 4000 K) phase
equilibria in the zirconium carbide system
(ZrC) have been studied by laser heating.
ZrCis a high-melting refractory material dis-
playing high mechanical strength and good
chemical stability up to high temperatures.
Its very low permeability to CO; and to some
fission products, as well as its low-neutron
absorption cross section, makes this car-
bide a good candidate as a coating material
for TRISO (tri-structural isotropic) nuclear
fuel in high-temperature Generation IV re-
actors.
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ZrC high-temperatere phase diagram with the new
data points measured in this work, Different sym-
bols correspond fo different heat treatmenis.

The study of phase equilibria at very high
temperature shows the formation of an eu-
tectic lamellar structure around 3 200 K for
compositions of CfZr = 1. The outcome of
this investigation provides fundamental in-
formation on refractory ceramics and allows
determining the zirconium carbide charac-
teristics in view of its possible applications
under extreme conditions, such as nuclear
fuel coating.

Development and application of tools for
accident simulations of VHTR fuel

Euratom is engaged in an extensive R&D
programme into novel nuclear reactors
within the Generation IV International Fo-
rum (GIF). One of the six reactor types stud-
ied is the Very-High-Temperature Reactor
(VHTR), which features the remarkable

The new Kiifa device, o fumace in which certain
aff-marmal conditions can be simulated, installed
i the JRC-ITU Hot Cells et

property of being inherently safe in certain
hypothetical accident conditions due to its
unigue fuel packaging. To provide robust
data for reactor design and licensing, the
performance of VHTR fuel elements must
be tested experimentally. In 2009, within
the European 6™ Framework Programme’s
(FP&) integrated project RAPHAEL (Reactor
for Process Heat, Hydrogen and Electricity
Generation), tests on a fuel pebble irradiat-
ed by the |RC-IE in Petten were carried out in
the new Kiifa (from German ‘Kiihlfingerap-
paratur’) device. This furnace, in which cer-
tain off-normal conditions can be simulated,
is a unique facility worldwide for accident
testing of irradiated VHTR fuel elements.
Several new tools for the characterisation
of WHTR fuel are currently being developed
at the |RC-ITU to further extend capabilities
toward more extreme accident scenarios.

Training courses for new users of the
TRANSURANUS Code

The TRANSURANUS fuel performance code,
developed at the |RC-ITU, is a computer
program for predicting and simulating the
thermo-mechanical behaviour of nuclear
fuel rods during their irradiation in a nu-
clear reactor. It is a key instrument for fuel-
performance modelling that is used by vari-
ous research centres, universities, nuclear
safety authorities and industrial partnersin
the EU. In 2009, the |RC-ITU organised two
training courses for new users from Ger-
man and Swedish industry as well as from
safety authorities in the Ukraine, with finan-



cial support from the International Atomic
Energy Agency (JAEA). The main objectives
ofthese courses were to enable the users to
installthe source code ofthe TRANSURANUS
package onthe appropriate platform, to cre-
ate an input file and extract and visualise
the main output paramelers as well as to
implement new model parameters in the
source code, in order to fully and correctly
use the potential of the code to verify the
compliance with safety and design criteria
provided by the IAEA.

Fast method for p-XANES mapping
of environmental particles

Radioactive particles are now understood
to be more widespread in the environment
than previously assumed, leading to new
challenges in the fields of radivecology, risk
assessment and dose assessment. Interac-
tions of such particles with the environment
are strongly influenced by their physical
nature, composition and physico-chemical
properties. The dose committed following
the intake of a particle by a human being will
depend on the in vivo dissolution behaviour
determined by its chemical composition.

Hot particle from nuclear weapons tesls,

marallled ey [l une]

wim e

e
ArATYy

e
XANES spectrum obidained from o Puls sample.

To determine this chemical behaviour, a
method using X-ray Absorption Near Edge
Structure (XANES) analysis with the syn-
chrotron micro-beam at HASYLAB (Ham-
burg, Germany) was developed for fast
mapping of the oxidation state of plutonium
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in environmental particles on micrometer
scale by applying an improved fit method
for the Pu Ly absorption edge. This method
was used to analyse a plutonium particle
from the nuclear weapons tests site at the
Marshall Islands and confirmed the pres-
ence of the less soluble +4 oxidation state
of the particle.

Alpha-immunotherapy study receives
EANM Eckert & Ziegler Award 2009

Two alpha emitters used for targeted alpha
immunotherapy (***Th- and *?Bi-labelled
radioconjugates) were compared by in
vitro and in vivo experiments. The in vitro
study showed that both alpha emitters can
avercome resistance to beta- and gamma
radiation and chemotherapy in leukemia
cells. However, it was found that the novel
alpha cascade emitter ***Th was more effi-
cient in cell kill than the single alpha emit-
ter **3Bi. In an animal model, the efficacy of
226Th and *'3Bi for the treatment of bladder
cancer was compared. The in vivo results
also demonstrated a superior therapeutic
efficacy of ***Th. This work received the
Eckert & Ziegler Award 2009 of the European
Association of Nuclear Medicine (EANM) at
its annual meeting in Barcelona.

New Karlsruhe Nuclide 'Carpet’ for
International Year of Astronomy

A special giant version of the Karlsruhe
Muclide Chart, a sort of extended periodic
table ofthe elements that displays all known
atoms of any element and their radioactive
data edited by the JRC-ITU, was designed
to be displayed at the International Year of
Astronomy 2009 exhibition in November
in Paris. The *floor chart' was presented
to the public in an exhibition dedicated to
astrophysics and nucleo-synthesis in the
stars — 2009 being the International Year
of Astronomy.
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and security research underpinned by basic science
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Thomas Fanghdnel, Director JRC-ITU
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JRC Institute for Energy (JRC-IE)

Pattan,
the Metherlands

Ispra; ltaly

Solar panel testing af the Eurapean Solar Test
Installation
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2009 was a year in which the
fruits of reorganisation and ex-
pansion to better meet customer
demands for developing a sus-
tainable European Energy policy
were reaped. Several Memo-
randa of Understanding (Molls)
were signed with key Directo-
rates-General, and there

were many requests for support in both the
nuclear and non-nuclear domains.

Examples include SETIS (Strategic Energy
Technology Information System) activities
where the |RC, in collaboration with all rel-
evant stakeholders, estimated the financing
gap which needs to be bridged in order to
bring the SET-Plan prioritised low carbon
energy technologies to market by 2020.
Another example is the energy efficiency
work which expanded to include support to
the Covenant of Mayors initiatives (refer to
page 20).

Other specific highlights from 2009 included:

The European Solar Test Installation
(ESTI) - Testing demonstrates increased
lifetime of solar panels

The European Solar Test Installation (ESTI)
subjects photovoltaic (PV) panels to accel-
erated ageing through extremes of heat,
cold and humidity and has been running
long-term outdoor tests under natural con-
ditions since the 1980s. Results published in
2009 confirm that more than go% of existing
solar photovoltaic panels last for 30 years,
instead ofthe predicted 20 years, albeit with
aslight drop in performance. Taking this into
account effectively reduces the lifetime cost
and helps bring photovoltaics closer to grid
parity. As a European reference laboratory
on the assessment of electrical performance
for photovoltaic devices, ESTI
promotes the development of a
fair and transparent EU market
for PV and is part of the system
for assessing progress achieve-
ment towards the EU's 2020 tar-
gets for renewable energy. The
laboratory has experience with a
large variety of PV technologies
andits R&D focuses onemerging
techniques, in particular thin-
film and multi-junction concen-
trator systems.

Annpal Clearinghause meeting, af the JRC-IE, Petten.

European Clearinghouse on Operational
Experience Feedback for Nuclear Power
Plants (NPP)

Muclear Power Plant (NPP) operational
experience has been used for many years
to improve the safety of nuclear facilities
throughout the world. To support EU ac-
tivities on evaluation of NPP operational
events, a centralised ‘clearinghouse’ on
NPP operational experience feedback was
established in 2008 inthe |RC at the request
of nuclear safety authorities of several
Member States.

In 2009, the European Clearinghouse was
recognised in international fora and three
new member countries joined the clear-
inghouse network as observers (the Czech
Republic, France and Spain). Furthermore, a
close cooperation with the European Tech-
nical Support Organisations was initiated,
in particular with the ‘Institut de Radio-
protection et de Sureté Nucléaire® (IRSN)
and *Gesellschaft fiir Anlagen- und Reak-
torsicherheit® (GRS). In-depth analyses of
specific families of NPP operational events
were performed, covering maintenance,
fuel damage and events related to the
construction and commissioning. In order
to enhance communication and dissemin-
ation between the Clearinghouse members,
a dedicated website and database were
launched:

https://clearinghouse-oef.jrc.ec.europa.eu/

The activities of the Eurapean Clearinghouse
are strongly supported by the Directorate-
General for Energy and Transport (DG TREN)*
as one of the means towards further har-
monisation of nuclear safety practices in the
European Union.

1 From 17 Febmuary 2010, DG TREN has been split into DG Maobilty and Transport (DG MOVE) and DG Enengy (DG EHER).



Hydrogen and fuel cells

The year zoog marked the effective start of
the |Joint Technology Initiative on Fuel Cells
and Hydrogen (FCH=|TI), the first EU-level
public-private partnership in the energy
area, to which JRC contributes in three ways.
Firstly, its institutional work programme on
hydrogen and fuel cells contributes directly
to that of the |TI. Secondly, |RC facilities will
act as an independent reference labora-
tory for assessing technology performance
improvements achieved within future |TI
projects. Thirdly, the JRC contributes to |TI
strategy formulation and implementation.
In 2009 this included contributions to the
Multiannual and 2009 Annual Implementa-
tion Plan and associated calls far projects,
providing impartial S&T support to the |TI
Governing Board and Scientific Committee,
and advising on international programmes.
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Within the institutional programme, the high
pressure gas storage facility has been up-
graded to allow fast filling of tanks up to 7o
MPa. An auto-thermal refarmer far hydrogen
production has also been commissioned. Re-
search on solid-state storage has identified
new intermediate reaction products which
enabled the provision of key information to
explain different hydrogen uptake stages
and kinetics. Two first-ever worldwide inter-
laboratory exercises on solid-state storage
were organised and evaluated by the JRC. A
second global inter-laboratory programme
on fuel-cell stack testing is ongoing. The draft
150 Standard for sensor response time test-
ing was modified based on |RC experimental
input. Basic R&D on fuel-cell catalysts iden-
tified ways to reduce catalyst loading and
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therefore the cost of fuel cells. A number of
numerical simulations on hydrogen disper-
sion and explosion were successfully bench-
marked against experimental data.

Materials of performance assessment for
innovative reactor rystems

To focus |RC-1E's structural materials re-
search towards next generation nuclear
fission (Generation IV) applications, a new
Materials Performance Assessment for In-
novative Reactor Systems (MATTINO) project
was set upin 2009, To this end, the materials
testing laboratories have been adapted to
the specific advanced testing needs such as
extended temperature and pressure ranges
and miniaturised environmental testing.
This work will address the needs of Genera-
tion IV materials performance assessment.
The research topics will be cross-cutting in
nature, such as pre-normative R&D lead-
ing to harmonised testing procedures and
materials data management in cooperation
with standardisation bodies, or address-
ing system-specific issues, which depend
on the new coolant environments of the
various Generation IV systems. In 2009,
materials-testing was performed for the
European High Performance Light Water
Reactor (HPLWR) and the High Tempera-
ture Reactor (HTR) and its envisaged heat
applications process.

The work is linked to the Euratom contri-
bution of the Generation IV International
Forum, the Strategic Research Agenda of
the European Sustainable Nuclear Energy
Technology Platform, various International
Atomic Energy Agency (IAEA) coordinated
research projects as well as to the emerging
Joint Programme on Structural Materials for
Innovative Nuclear Systems of the European
Energy Research Alliance.
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JRC Institute for the Protection and
Security of the Citizen (JRC-IPSC)

against EU policies.

Satellite based flood extent mapping (Teft) allows the identification of the mast affected commines (middiel.
In combination with population data (right), this alfows the prioritisation of needs for recovery planning and

reconstruction (map source joint EC, UN and World Bank PDNA mission in collaboration with Government of

Seneqal, following heavy [Topding during October - November 2009),

Implementation of the African Union’s (AU)
Continental Early Warning System (CEWS)

The aim of the African Union's (8U) Con-
tinental Early Warning System (CEWS) is to
facilitate the anticipation and prevention of
conflicts in Africa.

Inthe framework of the Africa-EU Joint Strat-

egy, the |RC-IPSC, with the support of the

Instrument for Stability, has been contrib-

uting to the operationalisation of the AU's

CEWS since 2007 by means of:

= customisation of the |RC's open source
information monitoring and analysis ap-
plications, its moderation system, and
its crisis information management portal
modules, in order to establish the Africa
Media Monitor and the AU Crisis Manage-
ment portal;

* capacity building and training of the AU
Situation Room staff through short-term
secondments and hands-on training in
technical workshops.

In 2000, the German ‘Gesellschaft
fiir Technische Zusammenarbeit'
(GTZ) carried out a mapping and
evaluation exercise to optimise
the development of the AU's
CEWS, to ensure continued and
targeted funding, and to detect
current strengths and weak-
nesses. The GTZ report concludes

Screenshot of the Africa-centred media monitaring
application AfricaBrief, port of the AU Continental
Early Warning System [CEWS), displaying the largest
cevrent news clusfers published around the warld,
and thelr development over time [(cenire).

that the |RC-supported ‘automat-
ed data collection and reporting’
functionality is more advanced
than any of the other compo-
nents, and thatitis in daily use at
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the African Union (AU). The report stresses
the need for continued partnership between
the JRC-IPSC and the AL, beyond the current
agreements ending in 2010.

Joint EC-UN-World Bank Framework for
Post-Crises Needs Assessments (PCNAs)

The JRC-IPSC, with the support of the Instru-
ment for Stability, is contributing in several
ways to the implementation of the Joint
Declaration on Post-Crisis Needs Assess-
ments (PCNAs), signed in September 2008
by the United Nations (UN), the World Bank
and the European Commission in order to
establish a common framework for multi-
stakehaolder post-disaster and post-conflict
recovery and reconstruction planning.

In 2009 the JRC-IPSC jointly participated
with the UN and the World Bank in three
major PCNAs missions in El Salvador,
Mamibia and Senegal. This contributed to
the PCNAs findings and reports with satel-
lite data and GIS (Geographic Information
System) analyses for detailed damage as-
sessment and statistics for thematic geo-
spatial information products. The PCNAs
results were presented to the governments
of the three affected countries, donor and
development partners, including the EC.
Moreover, geo-spatial methodologies avail-
able atthe institute for assessing the impact
of disasters and conflicts were integrated in
a joint guide aimed at supporting decision
makers in the early stages of recovery plan-
ning and reconstruction.

Tools for nuclear trade analysis

As a result of the EC Support Task to the
International Atomic Energy Agency (IAEA)
‘Improving the Analysis of Covert Nuclear
Trade’, open source databases on world
trade are proving to be useful in support-
ing a range of IAEA safeguards verification
tasks. These tasks include the verification
of the correctness and completeness of



Member States' declarations, as well as
testing of hypotheses on possible unde-
clared activities by trade analysis.

Overview of the interface of the soffware demonstra-
for developed to support the MEA”" s verification
activities by means of trade analysis.

To further support nuclear trade analysis,
a software demonstrator was developed by
|RC scientists and installed at the IAEA to
facilitate trade analysis by searching docu-
ments and handbooks for lists of control-
led items (e.g. single or dual-use items) and
providing correspondence tables between
controlled items and Harmonised System
codes, the latter being needed to retrieve
data from open source trade databases. The
demanstratoris used daily by trade analysts
at the IAEA.

New method for measuring Electromag-
netic Disturbance (EMD) emitted by
electronic cards

The electronic passport, which is in force in
the EU since 2006, contains an electronic
component which consists of a contactless
smartcard (also called a ‘proximity card’).
Information on the contactless smartcard
is read by authorised readers by using a
contactless protocol. The Electromagnetic
Disturbance (EMD) emitted by contactless
smartcards is an unwanted form of load
modulation that degenerates the commu-
nication between the card and the reading
device. The IS0 Standard on contactless in-
tegrated circuit cards® specifies a limit for
the EMD level that a proximity integrated
circuit card (PICC) is allowed to emit during
a time period before it transmits.

In 2009 the JRC-IPSC proposed a new
method to measure the EMD level which is
based on the use of a high resolution data
acquisition system and dedicated analysis
software. The |RC method proved to have
better performances than a previous method
based on a spectrum analyser which is cur-
rently pending approval by 1S0. As a result,
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the method proposed by the JRC will be in-
cluded in the normative EMD test method
and the C programming code given as ex-
ample in an informative annex. This result is
a major step forward in developing an inter-
national standard for identification cards.

2009 Regional Innovation Scoreboard:
diversity across Europe

In December 2009 the |RC-IPSC, together
with the Commission's Directorate-General
for Enterprise and Industry (DG ENTR) and
Maastricht University (MERIT), published the
2004 Regional Innovation Scoreboard (RIS).

The 2009 RIS, based on the European Inno-
vation Scoreboard (EIS) approach and meth-
odology, assesses innovation performances
across 201 regions in the EU and Morway.
The report shows that the level of innova-
tion in regions varies considerably across
almost all EU countries. The Czech Republic,
Italy and Spain are the most heterogeneous
countries, where innovation performance
varies from low te medium-high. The report
also shows that the most innovative regions
are typically in the most innovative coun-
tries, although some regions outperform
their country level,

The zoog RIS marks a signifi-
cant step forward in measuring
regional innovation perform-
ance although it also shows
that more progress is needed
on the availability and quality
of innovation data at regional
level. The results confirm the
value of measuring innovation
performance at regional level
to complement the national
level and emphasise the need
for policies to reflect regional
contexts.
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“The |RC-IPSC has strong scientific

crmpelenies

which are constantly deployed to help i shaping
EU palicies and bo quickly react to crises arsing

ai a global scale.”

Stephan Lechner, Director IRC-IPSC
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JRC Institute for Environment
and Sustainability (JRC-IES)

mlabal environment,
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Greenhouse gases emitted in your area

JRC scientists have madeit possible to cruise
through and zoom into a map of the global
distribution of Greenhouse Gas (GHG) emis-
sions. They overlaid the Emissions Database
for Global Research (EDGAR - http://edgar.
jrc.ec_europa.eu) onto Google Earth®, thus
bringing environmental information closer
to the general public.

Scalable Digital view of man-made greeahouse gos
emissions in Europe, Africa and Asia.

The grid size is 10 km squared and the sys-
tem uses data from the ‘EDGAR v4.0' dataset
of the |RC-1ES and the Netherlands Environ-
mental Assessment Agency, released in May
2009. By inserting a city name, the system
displays the amount of GHG released over
that area since 1970. On a large scale, the sys-
tem shows the evolution of global emissions
over time and illustrates how emissions are
unevenly distributed over the globe. In large
parts of the world, manmade emissions per
100km? are lessthan 1 ktonof CO, equivalents
peryear (e.g. Siberia), while in more densely
populated and industrialised countries they
are 250 kton per year (e.g. the Netherlands,
Japan). EDGAR provides a unigue 35-year
(1970-2005) history of emissions by area and
by sector, covering carbon dioxide (CO-) and
other GHGs such as methane (CHy), nitrous
oxide (N.0), hydrofluorocarbons (HFCs), per-
fluorocarbons (PFCs) and sulphur hexafluo-
ride (SFg). The JRC-IES presented the systems
at the EU pavilion during the United Nations
Climate Change Conference (COP1s) in
Copenhagen.

How reliably can we measure particles
from heavy-duty vehicles?

The goal of the Heawvy Duty Inter-Laboratory
Correlation Exercise was to demonstrate the
practicality, repeatability and reproducibil-

1 hEp:) fweees. lar esttbe as ong 10als | andoover-maps mapa

ity of the particle emissions measurement
technique proposed by the Particle Meas-
urement Programme (PMP) conducted
under the United Nations Economic Com-
mission for Europe (UNECE). A reference
engine equipped with a particulate filter
was tested at five European laboratories,
including the JRC-IES' Vehicle Emissions
Laboratory (VELA), to assess inter-labor-
atory reproducibility, The exercise, com-
pleted in October 2009, was coordinated
by the |RC-IES and the UK Department of
Transport. The JRC-IES also carried out the
bookend testing to check the stability of the
engine throughout the exercise and was
responsible for data collection and analysis.

Waork for Parficle Measurement Programme af VELA-5.

The PMP Working Group met in December
2000 to approve the final measurement
procedure. It enables the introduction in
the Euro VI European legislation of a new
emission standard limiting the number
of particles emitted by engines to a value
of éxio" particles/kWh (according to the
World Harmonized Transient Test Cycle).

US Services adopt |RC's pattern
recognition programme

As a result of transatlantic cooperation
in the field of environmental mapping, a
pattern recognition programme, devel-
oped by the JRC-IES, was adopted by US
federal agencies. The programme detects
geometric features and connectivity in dig-
ital images by following a customised se-
quence of image processing steps, called
Morphological Spatial Pattern Analysis
(M5PA). The US Forest Service is using the
software in the context of a collaboration
agreement with the JRC and has document-
ed national forest patterns on the Eastern
Forest Environmental Threat Assessment
Center's website'. The US Environment
Protection Agency applies MSPA for wet-
land habitat research.
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Maorpholegical Spatial Pattem Analysis.

Moreover, MSPA has been deployed in US
national protocols (Resources Planning
Act?) to improve national forest assess-
ments. The fruitful cooperation between
these American institutions and the JRC-
IES has resulted in several peer-reviewed
scientific papers®. The exclusive use of geo-
metric concepts to identify generic image
structures makes MSPA suitable for a vast
range of applications. Without manual inter-
action, the system can reliably detect con-
necting structures and 'holes’ in any digital
image. The technology could also be used
to identify manufacturing defects, distin-
guish between healthy and clogged arteries
in medical diagnostics, or potentially find
impacted water systems in accident-related
environmental crises. GoogleEarth® image
overlays depicting the |RC-IES research
results on European and global forest pat-
terns are offered for download®.

High nature value farmland -
biodiversity as ‘public good'

Europe has habitats, generated by agricul-
tural practices over a few millennia of land
management, unique in their biodiversity.
If these are lost, rehabilitation is — if ever
possible - long and extremely difficult. The
|RC-IES has been at the forefront in scien-
tifically describing so-called High Nature
Value (HNV) farmland, and published a joint
study together with the European Environ-
ment Agency. It shows that approximately
30% of European farmland is of HNV type,
thus favouring biodiversity. Certain types
of farming are in fact major benefactors
of the variety of life forms within a given
ecosystem. Traditional and extensively
farmed landscapes can constitute genuine
biodiversity *hotspots’, This is recognised
by the EU’s rural development policy which
has set support for HNV farming and forest-
ry systems as a specific objective. The JRC-
IES’ approach to map HNV farmland areas
in EU-27 feeds into ongoing assessments
of EU policies regarding the environment

hiekp: [ w15 Tedous research/rpa/
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(e.g. biofuels) and the further
definition of agri-emvironmental
indicators. Given the relevance
of biodiversity-rich grasslands
in the HNV context, the |RC-IES
work was published in a book
(‘Identification of high nature
value farmland at the EU-27
level on the basis of land cover
and biodiversity data’. In: Veen
P., lefferson R., de Smidt )., van
der Straaten |. (eds.) Grasslands in Europe
of high nature value. KNNV Publishing,
Zeist, NL. 319 pp.) complemented by the
foreword of the then EU Commissioner
for Agriculture and Rural Development,
Mariann Fischer Boel,

20 years of sea surface temperature
observed in the Mediterranean Sea

In 2009, a paper® was authored which shows
changes in the Mediterranean Sea surface
temperature over two decades. The trend
analysis was made for different periods of
the year and different regions, showing a
maximum rate of increase of 0.16 degree
Kelvin per year during the month of June in
the Tyrrhenian, Ligurian and Adriatic Seas,
which correspond to a total increase of 3.5
degree Kelvin over the 22-year period of
observations. The results have an impact
onthe understanding of the Mediterranean
basin dynamics, facing climate change and
climate variability.
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IRC' s 2000 mapping of kigh nalure
value farmland in Eurape.
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Monthly sea surfoce femperature rate of change over the period

of 19852006, measured during the months of june.

sustainably.”

Climate Research, Val. 39: 13=17, 2009, frée access under: Fiip:/ fwww int-res.com/ articles cr_oa) coaspota.pdl

*In 2009, the |HC-IES took a step towanrds maodel
ling key environmental issues, aiming at stenania-
based analyses. When adding the socho-economic
dimansion, this will enable the |RC 1o take the next
step: science-based and integrated assessments of

policy options - for managing the Earh's resouroes

Leen Hordijk, Directar [RC-IES
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JROC Institute for Health and
Consumer Protection (JRC-IHCP)

The Indooriran labaralery meas-
ures indoor pollution. In the 3om
vleme walk-in chamber which
kas confrolled lemperature,
relative humidity, air quality and
F @xcihandgd rate, he sources

of indear pollution by volatile
arganic compounds amd their
impact an owr health and comfort
are studied.
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The year 2009 was animportant one for the
JRC-IHCP, marked by the restructuring of the
institute around its core areas of scientific
competence, The new structure allows for
amore flexible response to changing policy
needs via the implementation of horizontal
policy support actions that draw on coord-
inated work between a number of different
competences.

As well as its work at the European level, the
institute continued to be active at the inter-
national level. In particular, the JRC-IHCP
contributed to a number of international
working groups, including OECD (Organi-
sation for Economic Co-operation and De-
velopment) and WHO (World Health Qrgani-
sation), and in April signed a collaboration
agreement with other national alternative
methods validation bodies (Canada, Japan
and USA).

Amajormilestone was reached in December
when the institute was awarded IS0 goo1
certification.

The subheadings below provide a summary
ofthe |RC-IHCP's work over the year in rela-
tion to the different policy areas served by
the institute,

Health and environment

The |RC-IHCP supported the
implementation of the Commis-
sion’s European Environment
and Health Strategy and Action
Plan 2004-10 in identifying and
quantifying some of the major
risks to public health and the
environment from exposure to
chemicals and physical stres-
sors. Moreover, the collaboration with
other JRC institutes played an active role in
the global harmonisation of practices and
methodologies both to limit and to test the
exposure to environmental factors which
are harmful to health.

The review of the |RC-INDEX (Indoor Expo-
sure limits in the EU) guidelines for indoor
priority chemicals and the contribution
to the development of the WHO's health-
based indoor air quality guidelines have

been a major achievement in this regard,
receiving endorsement from international
expert committees,

In December 2009, the |RC-IHCP officially
launched the web-based Generic Consum-
er Exposure Modelling Framework (GEx-
FRAME). The modelling framework is an
important first step towards harmaonising
exposure assessment procedures for con-
sumer products applicable to multi-legis-
lative mandates on a global scale. GEx-
FRAME allows users of the tool to compare
results of various exposure models with
different exposure data sets relevant to
specific exposure scenarios (e.g. via oral,
dermal or respiratory routes).

The |RC-IHCP also published several guid-
ance documents on risk assessment of bio-
cides which are a major source of reference
for industry and competent authorities.

Nanetechnology

The |RC-IHCP's current policy issues related
to nanotechnology focusvery much on safety
concerns but also encompass wider issues
such as products' quality and innovative
use and applications of nanotechnologies.
There is a strong need for appropriate test-
ing methodologies and accurate data forrisk
and safety assessment. In 2009, test proto-
cols for in vitro testing methods regarding
endpoints for genotoxicity and carcinogenic
potential have been optimised for safety
testing of nanomaterials. This was comple-
mented by new methods for studying the
interaction of nanoparticles and proteins
to gain a better understanding of toxicity
mechanisms. The institute also developed a
database and information platform on nana-
materials to address and host nano-specific

Nenomaterials from the JRC-IHCP repasitory.



information and methods. It currently hosts
several hundred study entries and comple-
ments the repository of nanomaterials for
test method development and assessment,
containing six types of nanomaterials and
several thousands of samples.

Genetically Modified Organisms (GMOs)

The JRC-IHCP's Community Reference La-
boratory for Genetically Modified Food and
Feed (CRL-GMFF) delivered 11 validated
methods for GMO detection overthe course
of 2009. One of these methods concerned
the flax GM event Triffid FPg67, whichis un-
authorised inthe EU. This GM event was im-

Sequence of activities in the application of GMO
detection methods,

ported from Canada and distributed in the
EU where it was used as an ingredient for
bread and cereals. The CRL-GMFF worked
with the Canadian authorities to verify a

Flax flower, Earlier in 2000 an unauthorised flax GM
event entered the EU markel, The JRC-IHCP' s CRL-
GMFF contributed to the verfication of the detection
method.
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method of detection for the GM event and
helped the Canadian authorities to define a
sampling plan. CRL-GMFF also developed
control samples for distribution to the rel-
evant authorities of the EU Member States,

Consumer products and nutrition

The |JRC-IHCP's Community Reference Lab-
oratory for Food Contact Materials (CRL-
FCM) issued new guidelines for the testing
conditions and methods of food contact ma-
terials used for official controls, which have
been fundamental towards ensuring proper
enforcement of the EU legislation. The CRL
alsovalidated methods for the detection of
diisononylphthalate in oil and bisphenol A
in milk simulant, and performed studies on
the presence of benzophenone from inks in
paperboard for cakes. The |JRC-IHCP's tex-
tiles laboratory concluded the character-
isation of a new textile fibre, for which the
establishment of a new generic name was
requested to the European Commission by
its manufacturer.

The institute contributed to the modifica-
tion of the guidelines for the EU's rapid alert
system for dangerous consumer products
(RAPEX). The Consumer Products and Nutri-
tion team completed two studies, one on ex-
posure to chemicals from consumer goods
such as furniture, carpets, textiles, office
equipment, automotive interiors, toys, and
air fresheners, and the other on innovative
methods for safety assessment of cosmet-
ics, laying the ground for novel approaches
to consumer risk assessment.

Finally, the institute set up a team of nutri-
tionists with the initial objective of identify-
ing possible issues of concern in relation to
the effects of diet on human health.

IRC Annual Report 2009

in arder to evaluate the dermal
EXPOSLFE of consimers, Lhe
IHEP textile laboratory finalised
Ell surveys on the presence

af carcinagenic and allergenic
dyes in textiles and the chemical
release of formaldelyde fram
{rather producis.

For 2009 hightights framm the
Eurppean Centre for the Validatian
of Alfernative Merhods, please

refer lo page 22

“This year's integration of the |RCAHCP activities
has afforded a greater cross-disciplinary scientific
approach to its policy support work.”

Elke Anklam, Director [RC-IHCP
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JRC Institute for Prospective
Technological Studies (JRC-IPTS)

. The impact of social computing or Web
2.0 on the EU economy and society

One of the main objectives of the EU 2020
Strategy is to empower people in inclusive
societies. For this purpose the deployment
of information and communication technol-
ogies (ICT) bothin the public and the private
sectors plays an important role.

In this context, the JRC-IPTS published in
2009 ‘The Impact of Social Computing (web
2.0) on the EU Information Society and
Economy’ that brings together multi-sector
research findings and highlights the rapid
growth of social computing. The report ex-
plores the relevance of this growth for policy
makers and its policy-related implications
in order to reap the benefits and also miti-
gate the possible risks. It shows that, if well
managed, social computing can have anim-
portant positive impact on key policy areas
such as industry, citizens, identity, social
inclusion, education and training, health-
care, public health, public governance and
democratic participation,
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In addition, a complementary work entitled
‘Public Services z.0: The Impact of Social
Computing on Public Services’, looks at
the implications of social computing for an
evolving public sector, and in relation to
relevant government trends and normative
policy visions within and across EU Member
States on future public services. The report
shows that social computing is leading to
new forms of ICT-enabled participation,
capable of enhancing users' social aware-
ness and involvement,

This research is a good example of how the
IRC exploratory research activity can deliver
results highly appreciated by policy mak-
ers. The two reports were presented at the
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Ministerial Conference of Malmd in Novem-
ber 2009, where the Swedish Presidency
and the European Commission presented a
Ministerial Declaration setting out the path
for the field of e-government up until 2015.

Facing the future:
time for the EU to meet global challenges

What will the world look like in 20257 What
are the possible future global challenges?
And how can the EU position itselfto take an
active role in shaping a response to them?
In order to achieve the objectives of the EU
zozo Strategy, it is necessary to anticipate
future challenges and transform them into
opportunities.

The final JRC-IPTS report of the project ‘Fac-
ing the future: time for the EU to meet global
challenges’ was carried out for the Bureau
of European Policy Advisors (BEPA) of the
European Commission and gives possible
answers to these guestions, linking widely
accepted quantified trends in 2025 and be-
yond with the opinions of experts and policy
makers. The findings will support building
a vision for the EU in 2020, as proposed by
President Barroso in his political guidelines
for the new Commission.

One of the mafn challenges facing
both the EU and the warld concerns
the need fo fhr:rlg-.:- the widys im which
essemnliol nalural resources are used.



The study identified three challenges for
the EU. The first is the need to implement
more transparent and accountable govern-
ance structures and processes, capable of
adapting to and anticipating the future. The
second is to anticipate and adapt to politi-
cal, cultural, demographic and economic
transformations, such as how to provide
equal access to healthcare and how to be-
come a real knowledge society. The third
challenge facing both the EU and the world
concerns the need to change the ways in
which essential natural resources are used.
The main policy issues to be considered at
EU level are alignment towards sustainabil-
ity, social diversity and the use of ICT for
citizen empowerment, and the anticipation
of future challenges to transform them into
new opportunities.

Competitiveness and CO, emissions

The EU has endorsed a commitment to
unilaterally cutting GHG (greenhouse gas)
emissions by at least 20% by 2020 (com-
pared to 1990 levels). It has been argued
that production from European factories
could move to countries without carbon
constraints in order to avoid the mitigation
costs of EU Climate Policy. Such effect is
called ‘carbon leakage'.

The scenario analysis reveals that there Is a sig-
nificant carbon reduction potential in the pulp- and
paper-making sector at global level up to 30-40%.

In order to nurture this debate and to ad-
dress the potential evolution of global
energy-intensive industrial sectors under
alternative regulation schemes, a series of
case studies has been endeavoured by the
IRC-IPTS. During 2009, the pulp and paper
sector has been addressed: a thorough re-
view of the sector has been published and
discussed with stakeholders and polic mak-
ers. The scenario analysis reveals that there
is a significant carbon reduction potential in
the pulp- and paper-making sector.

The EU regulation on carbon trading for the
2013-20 period considers the allocation of

Highlights from the JRC institutes

emission permits free of charge (‘grand-
fathering’) to companies in sectors that
could face such risk. The revised EU emis-
sion trading system regulating the emission
allowance market organisation considers
that if certain criteria are met for some in-
dustries, they will receive their allowances
for free. The preliminary list of sectors has
been determined in September 2009.

End-of-waste criteria

Under what conditions can ‘waste’ start to
be considered as ‘merchandise’? The Waste
Framework Directive newly revised in No-
vember 2008 empowers the EU to clarify
under which conditions waste could cease
to be waste and could be regarded as a non-
waste material to be freely traded as such
on the open market.

In 2009, the |RC-IPTS has developed techni-
cal proposals for EU binding criteria speci-
fying when waste aluminium and ferrous
metals, that have undergone recovery op-
erations, cease to be waste, Together with
experts from the Member States and other
stakeholders, the |RC applied a developed
methodology to achieve this and several
workshops ensued in Seville. For ferrous
and aluminium scrap for example, the draft
criteria describe that waste would have to
be free of hazardous substances, radioactiv-
ity and visible oil in order to be reclassified
as a product. For ferrous metals such as iron
and steel, waste would have to contain less
than 2% of non-metallic elements in order
to qualify.

The JRC-IPTS is carrying out technical stud-
ies on similar criteria for waste copper, glass
and paper. The technical proposals of the
IRC-IPTS were used by the Directorate-
General for the Environment (DG ENV) to
prepare formal proposals of Commission
Regulations.

JRC Annual Repoil 2009
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“The economic crisis has focused podicy makers'
minds on the vital imponance ol delwvenng poticies o
relaunch the EU's economy. The open fronts are many
and closely interconnected. A cross-policy perspsc
thve is more and more necessary and the JRC-IPTS
experience in working across disciplines and jointly
researching the economic, social and technological

implications of EU policies will prowe a critical asser.”

Peter King, Director [RC-IPTS

39



== =00 =
HORIZONTAL

ACTIVITIES




“A wonderful opporiunity to share experiences, goals
and gain an understanding of your impressive |RC."
d of Policy & Global Affairs,

wael Academy of Scrences

“Many thanks for this joint project and our excellent
continuing parinership.”

At the High-level Trans-Atlantic Science for Policy
Workshop, |RC Ispra (27 October 2009)
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“many thanks for an instructive session., | learnt a lot!™

Hans-0Lar HENKEL, Formerly President

of the Association of German Indusiy
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celected harirantal activitles

Examples of training and
entrepreneurship

Represeniaiives of the Shannon
Airpat police, Ireland, during the
first training ol the JRC Ispra sife,

Pascal Doures

“Successful hght against
nuclear terrarism can only be
achigwed through coordinated

international efforts.”

E
&
&
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g
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"';’.IL".':“::!-L & spin-off pases
many challenges. The prag
matic approach of the [RC's

entrepreneurship programeme

helps to equip JRC researchers
with the know-how to turn an

mnteresting idea into a feasible
business plan.”

42

Training in nuclear security

llicit trafficking of radioactive materials re-
mains a reason for concern and a threat to
international security. Arecent survey on the
radiological vulnerability in the EU identified
the need for training at the Eurcpean level
in the area of detection of and response to
nuclear security incidents. The |RC has been
tasked by the Directorate-General for |ustice,
Freedom and Security (DG JLS) to work with
Member States to enhance their capabilities
and thento create a corresponding European
Nuclear Security Training Centre (SeTraC).
In a first phase, a series of workshops and
training courses were held for customs of-
ficers (on detection of radicactive material),
regulatory authorities and for measurement
experts (on response and nuclear forensics)
using JRC's expertise.

The pilot training courses and the related
infrastructures were funded by the Euro-
pean Commission with the support of the US
Department of Energy's (DOE) Second Line
of Defence programme. The latter, and the
International Atomic Energy Agency (IAEA),
have stated their interest in using this new
European facility for training purposes.

During 20009, the first pilot session for train-
ing inthe area of prevention and detectionin
nuclear security, was hosted by the JRC-IPSC
atthe Isprasite (21-25 September). Asecond
session dedicated to the response to nuclear
security incidents was organised from 14-16
October at the JRC-ITU in Karlsruhe.

Entrepreneurship

The JRC runs an annual entrepreneurship
programme targeting |RC scientists who may
wish to take on the challenge of creating a
new company. In spring 2009 a former "best
JRC young scientist’ (zoo7) created Plasmore

5.r.l, a spin-off company of the |JRC, with the
University of Pavia (Italy). The company uses
a technology developed by the JRC-IHCP
(nanobiosciences laboratory) and aims at
developing a portable biosensor for the
multiplexing analysis of complex biological
samples. The target market for this product
includes applications of point-of-care tech-
nologies (fast blood analysis, early diagnosis
of diseases, etc.), homeland security, drug
screening, food, environment and basic re-
search in proteomics and genomics.

Frototype of the Multiplexing Nanoplasmonic Sensor
developed by Plasmaore, The prototype of the biochip
is o glass disk consisting of a nanostructured surface
did @ prodein mrcrodma.

Plasmore has benefited from the support of
JRC's Intellectual Property and Technology
Transfer work throughout the whole devel-
opment of the business idea. After having
participated in the 2008 annual JRC entre-
preneurshiptraining, the JRC young scientist
won a |RC Innovation grant to further develop
the technology and the business concept.
During spring 2009, a business plan was
finalised with the support of the |RC. The
technology was patented in summer 2009
prior to the signature of a licence agreement.

The first prototypes of the biosensor have
been already developed and are now in the
engineering stage. In the upcoming months
the business will enter the field testing stage.

Metallic
Dielectric  patrix Metaliic
Pillar Nano-
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new genedation of sensitive blosensovs,



Supporting EU enlargement

and integration

Building on its scientific and technical ex-
pertise in complex areas of the EU body of
law, in 2009 the |RC continued its dedicated
action to support enlargement and integra-
tion. This aimed not only at the new EU
Member States (Bulgaria and Romania) but
also at the EU Candidate Countries (Croatia,
the former Yugoslav Republic of Macedonia
and Turkey), Potential Candidate Countries
(Albania, Bosnia-Herzegovina, Montenegro,
Serbia and Kosovo), to the European Neigh-
bourhood Policy Partner Countries as well
as to other countries which are associated
to the 7" Research Framework Programme
(Iceland, Israel, Liechtenstein, Norway and
Switzerland).

In compliance with the |RC mission, the En-
largement and Integration Action is focusing
on scientific and technical aspects of EU leg-
islation which are within the competence of
the |RC in such fields as environment, food
safety, chemical safety and nuclear safety.
Emphasis is given to the |RC projects imple-
menting EU directives such as monitoring
agriculture with remote sensing, the Inte-
grated Pollution and Prevention Bureau,
identification and labelling of Genetically
Modified Organisms (GMOs) and nuclear
security.

The |RC Enlargement and Integration Action
consists of different instruments that pro-
mote networking, mobility and integration
of organisations, researchers and experts
in the main activities of the JRC.

The JRC Enlargement and Integration Action

included many activities in 2009:

* 48 workshops and training courses on
specific scientific and technological as-
pects of EU legislation were organised.
These were advertised on the web and in-
volved experts from the target countries
who were identified with the help of the
Permanent Representations or Missions
to the EU and the JRC Mational Contact
Paints.

* Toincrease awarenessofthe |RC activities
to support EU policies and to promote col-
laboration between the JRC and the New
MemberStates, Acceeding Countries, Can-
didate Countries and Potential Candidate
Countries, in 2009 the |RC organised sev-
eral information/dissemination events.

Information Days, with Commissioner
Potocnik present, were organised jointly
with the Research DG (DG RTD) in Bosnia
and Herzegovina (23 April 2009) and in
Serbia (29 June 2009). The |RC partici-

Serbian Deputy Prime Minister Bodidor Deli and
Research Commissioner faner Pofodnik af the
Research Information Event in Belgrade, 29 luly 20090,

pated in the Western Balkans Steering
Platform on Research and Development
and took part in very productive discus-
sions in Liblice, Czech Republic (28-29
May 2009) and in Zagreb, Croatia (29
October 200g).

* As a follow-up to the Memorandum of
Understanding with Turkey, signed in
2007, a joint call of the JRC and TUBITAK
(The Scientific and Technological Re-
search Council of Turkey) for grant-hold-
ers was implemented successfully and
published in January 2009. A number of
profiles for doctoral and post-doctoral
students coming from Turkey were iden-
tified by the JRC institutes with agree-
ment to be financed by the Turkish side
but hosted by the |RC institutes working
on research projects of mutual interest.

* As asupport to the European Neighbour-
hood Policy, the JRC discussed opportuni-
ties for collaboration with Mediterranean
countries in PortoroZ, Slovenia (g June
2009) and Sousse, Algeria (z4-25 Novem-
ber2009). The |RC also participatedin the
S&T Subcommittees (External Relations
DG - DG RELEX) for Morocco (19 January,
2009) and Egypt (10 November, 200g).
Finally, the JRC contributed to the EU-
Tunisia and EU-Morocco Scientific and
Technological Cooperation Agreement
Road Maps for 2009-10.
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Research Information Event i
Belgrade, 20 fuly 2009,

Research Information Event i
Samafeve, 23 Apni 2004,

foct Points and Scientific Affaché
in isprg on 18-10 fune 2000

“The IRC provides invalieable sup
port to prospective EU candidate
and nelghbouring countries that
envisage harmanising their lagisla
tion with the EU, by shanng kbnow:
ledge and know-how on schentific
and technical aspects of complex

EU legislation.”
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Commissioner Potolnik sees for
himself that the “soil s alive”.

“| Lok S0 much pleasune
in witnessing thousands of
yOUNE peaple explorng he

world of sclence and research
at the latest Open Day of the
|RL"S re-search Site in ISpra.

COMMISEIONIR JANLE POTOdRE

“The Open Day al the |RC Ispra site
15 8 trie SUCCess ShOMy iF Perms of
communicating and promaoling our
research to the communities with

which we cpexist,”

a4

JRC Open Day

Aevial view of entrance gates to the JRC Ispra site.

On Saturday 16 May in Ispra (Italy), the |JRC
hosted the biggest-ever event since its foun-
dation back in 1957, namely the |RC Open
Day. 2009 also marked the 50" anniversary
of the |RC's Ispra site which gave extra zest
and momentum to this special day.

No less than 8 128 visitors of 66 different na-
tionalities (30% under 18) turned up despite
a cloudy and overcast morning. The JRC on-
site institutes opened up their laboratories,
the non-Ispra based institutes presented
interactive topics in the exhibition area with
other EU organisations (e.g. the European
Parliament, the Directorate-General for Re-
search (DG RTD), the European Science Open
Forum, Italian-based agencies, etc.) also rep-
resented and the Commissioner for Science
and Research, Janez Pototnik, also attended.

During the day, laboratories, practical dem-
onstrations, outdoor activities, exhibitions
and conferences, games and quizzes were
all used to illustrate the S&T research that
goes behind EU policy making. More than
70 different scientific activities were put on
show throughout the day.

Inparallel the JRC, in collaboration with the
Lombardy schools authorities and the Ital-
ian Ministry of Education, had organised
an Italian schools' competition entitled
*Science and Creativity in the Classroom’.
Some 214 schools from all over Italy had
submitted innovative and interesting pro-
posals and the winners were invited to the
Open Day where Commissioner Potognik
presented their awards. Submissions for
the competition were exhibited during the
Open Day for all to see. The |RC has con-
tinuously promoted science in schools and
the resonance of this particular project has
led the organisers of the European Sclence
Open Forum (ESOF) to run a similar competi-
tion for its 2010 ESOF event in Turin.

Large scale events like this Open Day re-
quire considerable investment in human
and financial resources and the |RC is proud
that over 300 staff volunteered to help. As
well as that, several cost savings initiatives
were instigated and implemented. To quote
one example, an on-line registration system
was developed in-houseto handle the 12 coo
registrations.

Furthermaore, an event is only as good as the
impact it creates. For this reason, the JRC
performed an evaluation and 2 326 visitors
voluntarily filled in the form before leaving
the site. Interestingly, the gender balance
was 50:50 and 94% of first-time visitors said
they would attend another |JRC Open Day in
the future. oo% rated the organisational/lo-
gistical aspects of the event as either good
or excellent and almost go% said that their
impression of the JRC and their knowledge
of science and research improved as a result
of the visit.

Seismic octivily demonsirations af the Evropean
[ aboratory for Structural Assessment (ELSA)



High-level Trans-Atlantic
Science for Policy Workshop

The Trans-Atlantic Science for Policy Work-
shop held at the JRC in Ispra on 27 October
2009 brought together a unigue group of
22 people with pertinent experiences of
real-life scientific support to policy mak-
ing. These individuals, ranging from science
advisers and parliamentarians to heads of
international organisations and NGOs (non-
governmental organisations), represented
all aspects of science-policy interaction
from conception and development to im-
plementation, monitoring and evaluation.

The workshop initiative succeeded in allow-
ing this group to take a step back to debate
with and to learn from each other and, most
importantly, to identify best practices and
pitfalls on both sides of the Atlantic when
dealing with how science contributes to
policy making in their nations — and how
the influence could be sharpened. Partici-
pants appreciated the emphasis on looking
at things from new and unexpected angles,
while reaching firm conclusions about the
challenge of ‘evidence-based policy versus
policy-based evidence’.

Though a summary report of the dialogue

will be presented during a high-level panel

discussion at the EuroScience Open Forum
meeting in Turin (2010), the group settled
on a series of main themes:

* in its relations with policy makers and
the public, science must guarantee that
it is guided by values of integrity and
transparency, with its work underpinned
by continuous peer challenge and evalu-
ation;

* the public plays a critical role in affect-
ing policy, especially by influencing the
positions adopted by elected officials
and policy makers. A key role of science
leaders is to inform the public and policy
makers and aid in their understanding of
policy implications;

* as part of an ambitious effort to promote
interaction between researchers and the
public, science leaders should engage
the public well in advance about poten-
tial ethical and societal issues that could
arise from scientific advances;

* scientists must seek to provide a com-
plete and accurate assessment of the
potential risks in scientific research and
policy. While assessments of risk and

" ey amasenn
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The IRC & American Association for the Advancement
of Scrence (A4AS) planted o coast redwood free dur
ing the workshop.

uncertainty are inherently difficult and
complex, science leaders should not
create unnecessary angst as a means of
motivating public support for particular
science policies; and

*» scientists should answer, in an accu-
rate and timely way, to policy makers’
requests for science information. At the
same time, policy makers should encour-
age scientists to speak out even when
their research or assessment may be
unpopular.
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Selecled horifantal activitees

Stakeholder events

From [eft: Patrick Cunningham (Chief Scientific Adviser to the Inish Government], Pallab Ghosh
{Science Editor, BBC), Roland Schenkel (Director-Genergl JRC), Sir Fred Kavli (Kavii Founda-
tion), Colin Challen (MP, UK Parliament, Chalrman of the ANl Party Climate Change Graup),
Matthins Ruete (Director-General for Energy and Transpor!, European Commission).

Sir David King, Smith School of
Enterprise & the Environment,
University of Oxford.

Minister Ronchi wisiting the
sropean Laboratary for
Structurnal Assessmend

-
EL

*This visit confinmse

iy B liet i

Lhis exdryordinasy cenltre, which

Shdws e periedl |||'.‘.'ﬁ!-=||'.!| af
mands, persanalites and Lechn
cal knowledge at the service af
e arch and innovation, A real
example of how to bulld on the
European system,™

AnDREA RONCHI,

IraLian MINISTER FOR
EUROPEAN AFEAIRS
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6™ World Congress of Science Journalists

The |RC played an active role in helping
bring together more than 600 science jour-
nalists and other communicators in London
to discuss the role of the science media in
reporting on critical global issues, including
energy and climate change. The conference
is the flagship event for the World Feder-
ation of Science Journalists, which aims to
strengthen the science journalism profes-
sion worldwide.

One of the many highlights of the confer-
ence on the opening day of the event was
aworkshop organised by the |RC with lead-
ing international speakers on the topic of
‘Green Energy Technologies'. The session
sought to answer two guestions: ‘Can
technology save the world from climate
change?' and ‘Have the recent economic
problems damaged the chances of bring-
ing green tech to market (and should we
be worried about it)?"

In addition to facilitating the participation
of zg science media from across Europe
and hosting a stand, the |RC co-organised
the ‘International Dinner". Held at the Royal
Institution, this successful initiative brought
together a select group of top journalists,
scientists and decision-makers to discuss
the 'Role of the media in energy and climate
change policy'.

American Association for the Advance-
ment of Science Annual Meeting,
Chicago, 12 - 16 February 2009

Our planet and its life: Origins and futures

Building on previous involvements, the |RC
and its partners organised four symposia
and, forthe first time, a high-level lecture at
the 2009 Annual Meeting in Chicago.

For its part, the |RC delivered well-received
symposia ranging from: ‘Keeping the Lights
on: The Revival of Muclear Energy for Our Fu-
ture” and ‘Life Beneath Dur Feet: Research
Challenges in Soil Biodiversity'; to *Preim-
plantation Genetic Diagnosis: Beyond Nat-
ural Selection?’ and ‘Nancfood for Healthier
Living?'. Its topical lecture entitled: ‘New
Approaches to the Therapy of Infectious
Diseases’ focused on HIV and generated a
lot of on-site interest.

From left: Roland Schenkel, Benn Tannenbaum
(AAS), Musid Kaximi (MIT, Cambridge, MAJ,
Jacques Bouchard (Commissaniat & I° Energie
Alomigue, France)

IRC staff were equally active in engaging
with the many science-led civil society ac-
tors and network organisations present,
ensuring representation at flagship events
such as the International Reporters’ Recep-
tion, the President's Dinner, the Internation-
al Lunch and the full range of formal and
informal side events.

Italian Minister for European Affairs visits
IRC Ispra, 6 October 2009

Andrea Ronchi, Italian Minister for Euro-
pean Affairs, came to learn more about the
IRC and the activities carried out at its site
in Ispra.

The Director-General of the |RC presented
an overview of the JRC and an open meet-
ing ensued where points of comman inter-
est were discussed, including the situation
of the European School in Varese, raising
the visibility of the JRC in Italy's national
press and the progress in the Ispra decom-
missioning plan.

He visited the three Ispra-based institutes
and was especially impressed with the Euro-
pean Laboratory for Structural Assessment
and JRC activities on renewable energies
and vehicle emissions.
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New [ransmission electron
microscope, installed at the
IRC-ITU for the analysis of
radiosctive matemals,

“This agreement renaws the frpit-

ull collaboration between the Eu-
ropean Alomic Energy Community
and the Ifalian fovernment, which

started so wears ago.”
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Nuclear decommissioning and
infrastructure development

The Italian government takes over the
dismantling of the Ispra-1 reactor at the
IRC Ispra

A settlement agreement between the
European Atomic Energy Community and
the Italian government was signed on 27
November 2009, The agreement concerns
the principles governing the responsibilities
forthe management of radicactive waste on
the Ispra site.

The document establishes that the decom-
missioning of the lspra-1 reactor will be
taken in charge by the Italian government
as a compensation for the costs resulting
from the previous research activities for the
Italian nuclear programme carried out at the
JRC in Ispra. The RC will be responsible for
activities related to the characterisation,
treatment and temporary storage of the
low- and intermediate-level waste issued
from the decommissioning until the Italian
final repository will be available.

ISpra-1 rédclor.

As a consequence of the agreement, the
Ispra-1 reactor licence will be transferred to
an operator designated by the Italian gov-
ernment within one year from the agreement
signature. The agreement has now to under-
go ratification by the Italian parliament.

Infrastructure development

At the Ispra site, a new 1300 m? créche
building was finished in February 2009 and
inaugurated by Commissioner Potognik on
13 March 2o00g. The new and highly energy-
efficient facility can accommodate up to 86
babies and toddlers, up to 4 years of age. This
facility is also intended to improve working
conditions at the Ispra site and to help attract
excellent scientists by making it one of the
most attractive research campuses in Europe.

Also at the Ispra site, the tender for the
construction of two modern buildings with
offices and laboratories for up to 4o0 staff
has been concluded. The construction yard
will be opened in spring 2010. The twa build-
ings which will be constructed simultane-
ously, are expected to be handed over to
the JRC-IES and the |RC-IHCP, respectively,
three years after the start of the works. A
Life Cycle Assessment evaluating the en-
vironmental impact of the buildings from
their construction to their demolition was
completed and published.

The year 2009 marked the end of a series
of improvements made over several years,
which aimed at improving the quality and
reliability of the Geel Electron Linear Accel-
erator facility (GELINA) at the JRC-IRMM.
The Facility is used to measure very accu-
rate neutron data for nuclear energy appli-
cations (refer to page 27 for more details).

Atthe |RC-ITU, a new transmission electron
microscope was installed. This device can
perform high resolution micro-structural
analyses and characterisation of radio-
active materials as well as speciation work
and chemical analyses. This versatile in-
strument will support basic studies on ac-
tinides, research on spent fuel and activities
on the safety of conventional and new fuels.

New energy-efficient eréche focility.

At the apening ceremony of the new créche
in Ispra (13 March 2004)

“Dur children are aur true legacy. The love and
smart approach that transpires from this beauti-
ful architectural infrastrecture are exactly the
improvements we need (o el them grow up bet-
ter. Well-donel™
VERONICA MANFRED],
MemBer oF CARNET OF CoMMISSIONER KALLAS

“sunny day for sunny future! You are doing a great
jobr and I'm really happy that | can help you in
doing that. Happy to be “yours't™

COMMISSIONER JANEZ POTOCNIK



Exploratory research

Exploratory research at the JRC has an important function in strengthening the scientific
basis, developing new competences and approaching new areas of research. It is a valu-
able investment in the JRC’s future. Usually about 6% of the annual institutes’ budget is

available for exploratory research projects.

Examples of exploratory research projects carried out in 2009 include:

1. Evaluation of neural networks coupled
to Multi-well Micro-electrode Array (MEA)
to test for addiction - Nicotine a model
substance

Diana Rembges, Antonio Novellino, Camil-
la Bernasconi, Taina Palosaari (JRC-IHCP)
The group at the |RC-IHCP took the first
steps towards the development of an alter-
native in vitro test method for studying the
addictiveness of substances,

2. Application of metabolomics and me-
tabonomics for the discrimination of organ-
ically and conventionally grown carrots

Alain Maguet, Lubomir Dasko, Qlivier de
Rudder (JRC-IRMM), Matteo Paliti, Claude
Guillou (JRC-IHCP), Haissam Jijakli (Uni-
versity of Lidgge, Belgium)

This project targeted the discrimination be-
tween organically and conventionally grown
crops. Using carrots as a starting point, the
team at the JRC-IRMM, in collaboration
with the |RC-IHCP as well as the University
of Liege, identified a distinguishing sub-
stance in the products from two farming
approaches.

3. A systematic risk assessment applying
the Monte-Carlo method illustrated for a
biofuel simulation model

Burkhard Schade, Tobias Wiesenthal
(RC-IPTS)

The team at the JRC-IPTS investigated a
way of making sure that modelling output
allows the evaluation of different policy op-
tions with a sufficiently high degree of con-
fidence —despite unavoidable uncertainties
regarding the input variables.
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4. Multi-model ensemble modelling

Stefano Galmarini, Slawomir Potempski
(IRC-IES)

Also this project deals with the increase of
confidence in modelling results. The team
at the |RC-IES investigated the conditions
under which ensemble modelling fulfils
the expectations of improving the final out-
come, i.e. giving better results than the in-
dividual modelling systems. The scientists
used atmospheric and air quality models as
a starting point.

5. Modelling of the failure of the inter-
layer of laminated glass loaded by air
blast waves

Martin Larcher, Tarbjorn Dyngeland (JRC-IPSC)
Laminated safety glass is widely used in
building but also in transport. In the context
of security research, the team of JRC-IPSC
developed a numerical model to simulate
the behaviour of laminated glass in case of
a detonation,

6. Development and first test of a RA-
dioactive Dispersion event Experimental
Setup (RADES)

Jean-Yves Colle, Frederic Naisse, Rudy
Konings, Joseph Magill (JRC-ITU)

Few experimental data have been available
on the behaviour of irradiated fuel under
high temperatures and oxidising condi-
tions, as can happen in case of transport
accidents and sabotage. The team of JRC-
ITU developed an experimental facility to
simulate radioactive dispersion events with
irradiated fuel.

7. Qualification tests of irradiated EURO-
FER 97 material in Super Critical Water
(SCW) conditions by miniature-autoclave-
bellows based system

Luigi Debarberis, Radek Novotny (IRC-1E)
This project dealt with the development of
a prototype for mechanical and stress cor-
rosion cracking tests ofirradiated materials
in super critical water conditions. This test-
ing facility will now be used for research on
supercritical water reactors.
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Best peer-reviewed scientific papers

Aurelien Pitois (1), Jon C. Davies, Alberto Pilernga (c.),
Andreas Pfrang, Georgios Tsolridis (r.) (JRC-IE)

Kinetic study of CO desorption from PtRu/C
PEM (proton exchange membrane) fuel cell
anodes: Temperature dependence and as-
sociated microstructural transformations
In: fourmal of Cotalysis, 265 (2000) 199-208

The use of platinum-based nanocatalysts to
obtain high current densities in proton ex-
change membrane fuel cells is a significant
barrier to their market penetration because
of the high cost and scarcity of platinum,
and the fact that platinum is easily poisoned
by carbon monoxide impurities. Therefare,
a novel cheap and CO-tolerant alternative
needs to be developed based on funda-
mental understanding of all the processes
involved. Until now, the CO tolerance issue
was almost exclusively studied through the
COD electro-oxidation process., By consider-
ing in addition CO desorption, the authors
have innovated the way to investigate CO
tolerance. The temperature-dependent CO
desorption rates measured for the first time
in this work are high as compared to the
rates of CO electro-oxidation, suggesting a
need for revision of the kinetically predom-
inant CO poisoning mechanism. This result
will most likely change the strategies ap-
plied for the development of cheaper and
more CO-tolerant nanocatalysts.

AnaRuiz (1), Leonora Buzansko (c.), Dovglas Gilliland,
Hubert Reuscher, Lucel Sirghi, Tomasz Sobanski, Laura
Ceriotti, Fredenc Bretagnel, Sandra Coecke, Pascal Col-
po, Frangols Rossi (r.), Marzena Zychowicz (IRC-THCP)

Micro-stamped surfaces for the patterned
growth of neural stem cells
In: Biomaterials, 29 (2008) 4766—4774

The development of vitro models based on
stem cells is fundamental for toxicology
studies because they represent a unique
tool to predict or anticipate potential drug
and chemical toxicity in humans. Neverthe-

less, the culture and control of stem cells
fate is an issue because these cells are sen-
sitive to many parameters, which would in-
fluence the in vitro test response. The main
challenge resides in the ability to develop
artificial platforms that mimic the ‘natural
environment" allowing the control of stem
cells maintenance and differentiation. This
paper describes a method for surface pat-
terning by micro contact printing. The tech-
nigue allows production of protein patterns
of different sizes, shapes and composition
which allows the control of stem cell main-
tenance and differentiation and opens new
possibilities in in vitro toxicity assays.

Alfred Morgenstern (1), Frank Bruchertseifer, John
MeGinley. Gert Rasmussen (c.), Barbora Zielinska,
Christos Apostolidis (r.) (JRC-ITU}

Production of U /**Th for targeted alpha
therapy via proton irradiation of *'Pa

Cross-sections of the Reactions Pa-z31(p,2n)U-230
and Pa-z31(d,3n)U-230 for Production of U-230 for
Targeted Alpha Therapy

In: Analytical Chemistry, 2008:B0(22):B763-70

Alpha-immunotherapy (AIT) is a promising
strategy for cancer therapy. The treatment
is based on the coupling of alpha-particle
emitting radionuclides to specific carrier mol-
ecules that selectively bind to tumour cells.
Due to the high energy and short range of
alpha radiation in human tissue (<0,1 mm),
AIT allows the delivery of a highly cytotoxic
radiation dose to targeted cancer cells, while
damage to surrounding healthy tissue is lim-
ited. Recently the radioisotope uranium-230
has been identified as a promising therapeu-
tic alpha emitter, as its decay is generating
a highly cytotoxic cascade of 5 alpha parti-
cles with a cumulative energy of 33.5 MeV,
In order to make this isotope available for
(pre-jclinical testing, a cyclotron-driven pro-
duction route, based on the nuclear reaction
Pa-231(p,2n)U-230 was developed. The excit-
ation function for this reaction was measured
forthe first time, and a large-scale production
process utilising sintered protactinium oxide
pellets as target material was developed. This
new process allows the production of high pu-
rity uranium-23o in clinically relevant yields.



Support to EUJ policies

Valérie Zuang (L), fodo Bormoso (c.), Chantra Eskes, Cloudius
Benedict Griesinger, fuan Riego Sintes (r.) (RC-IHCP)

Contributing to the feasibility of the Cos-
metics Directive and REACH: validation
and regulatory acceptance of alternative
test methods for skin and eye irritation

Recent EU legislation, such as the Regula-
tion on REACH - the Registration, Evalu-
ation, Authorisation and Restriction of
Chemical substances - and the Cosmetics
Directive, have implemented strong legal
means that discourage testing in animals
(REACH) or ban such tests altogether (Cos-
metics Directive) from March zoo9 an-
wards. By validating seven alternative test
methods in the field of skin and eye irritation
in humans within the last three years, and se-
curing their regulatory acceptance in 2009,
the |RC-IHCP team has significantly contrib-
uted to the feasibility of both the Cosmetics
Directive and REACH. In doing this, the JRC-
IHCP has assured the regulatory acceptance
and global usability of methods for skin and
eye irritation with unprecedented speed.

Christophvon Holst (1), Ana Boilx (c.), Stefaro Bellonini
{r.). Federfca Serang, Simana Andrond (IRC-1RMM)

The safe use of animal by-products in ani-
mal nutrition: The marker concept based
on Glyceroltriheptanoate (GTH)

Inthe EU, the meat industry produces more
than 16 million tons of animal by-products
each year. A lot of these nutritional prod-
ucts have to be disposed of at significant
economic cost, because a fraction could
potentially contain harmful substances.
However, the wark of the |RC has opened
the door to the increased use of safe and
beneficial animal by-products, while ensur-
ing that potentially dangerous categories
of animal by-products are permanently
marked to aveid entering the feed and food
chains.

The JRC identified glyceroltriheptanoate as
a suitable marker, and developed and vali-
dated an analytical method to enforce its
correct use by the rendering industry. This
means that only safe animal by-products
can be used in animal nutrition, thus lim-
iting the risk of diseases like BSE (Bovine
Spongiform Encephalopathy) — which was
largely due to the use of animal carcasses
and material unfit for human consumption
in the animal feed chain.

Antanio Soria (1), fuan Carlos Ciscar (¢ ), Laszlo 52-
abo, Denise van Regemorter, Guillaume Ledue, Fran-
coise Nemry, Catharing Bamps (JRC-IPTS), Luc Feyen
(r.), Rutger Dankers, Katolin Bodis, Jose Barredo, Ad
de Roo, Carlo Lavalle (IRC-1ES)

Project on the impacts of climate change
in Europe (PESETA)

Europe has been lacking a regional and
sector-specific economic assessment of
the impacts of climate change, necessary
to design and prioritise adaptation strat-
egies. The PESETA (Projection of Economic
impacts of climate change in Sectors of the
European Union based on bottom-up Ana-
lysis) project integrates a set of coherent
climate change projections and physical
models into an economic modelling frame-
work in order to quantify the potential
impacts of climate change on vulnerable
aspects of Europe: agriculture, riverbanks,
coastal areas, tourism, and human health.
The project’s final report was published in
December 2009, before the United Nations
Framework Convention on Climate Change
{UNFCCC) in Copenhagen. The project con-
cludes that if the climate expected in the
20805 would occur today, the EU annual
welfare loss would be in the range of 0.2%
to 1%, with large variations across European
regions: the British Isles, central Europe
north and southern Europe appear most
vulnerable to climatic change. Agriculture
impacts, coastal impacts and river flooding
are the dominant causes of welfare loss.

IRC Annual Report 2a00

EMdrme in vivo represents a
histelogical crass-section af
normal human epidErmis

(& SkinEthic Loboratories, France)

Processed animal proteins and
animal fat: safe source of mutr-
ents for farmed animals.

River Moods: relative change
in 1oo-year return level of maer
discharge befween scenario
{o71-2106) and control perod
{1p62-295a) for the 3.9°C (lop)
and 2.5 (battom) scenanios
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Best Young Scientists

Krzysztof Gofryk (IRC-ITU)

Thermoelectric power
measurements of acti-
nide materials

Transuranic intermetal-
lics show a large variety
of exotic physical phenomena including
strongly correlated electronic behaviour
and unconventional superconductivity. The
understanding of these issues is one of the
grand challenges condensed matter phys-
ics is facing today. Extensive studies of the
magnetic, thermal and transport properties
of new transuranic compounds were per-
formed, in particularly with regard to ex-
amining their electronic properties. A com-
plete experimental setup for thermoelectric
power measurements of actinide materials
was designed and developed. This property
(Seebeck effect) is well known in industrial
applications, but its adaptation to low tem-
perature studies of nuclear materials is in-
novative. By this technigue, details of the
electronic structure have been studied in
several systems including the new super-
conductors NpPd.Al; and PuCoGa, and ex-
tremely rare actinide metals such as Pa, Am
or Cm. All results obtained significantly ex-
tend our knowledge about the nature of the
sf-electrons and their interactions in actinide
materials, and play a crucial role in under-
standing unconventional superconductivity
and strong electronic correlations in general.

Knowledge Transfer

Thomas Huld (1),
Ewan Durlop (1)
(IRC-1E)
Photovoltaic Geographical Information
System (PVGIS) helps solar energy in-
vestors and installers by calculating the
solar energy production online

In 2009, PVGIS contributed to an integrated
project ‘PERFORMANCE'® by calculating the
performance of various photovoltaic (PV)
technologies under varying climatic con-
ditions in Europe. This research has been
published in the Selar Energy journal and

Peter Macko (JRC-THCP)

Improvement of detection
limits of biochip-based
diagnostic systems

Biochip-based diagnostic
systems are used for in
vitro cell and tissue analysis for alternative
test methods, for food safety monitoring,
biomedical research and clinical diagnostics.

This work has successfully demonstrated
that the detection limit of those systems
can be increased by almost one order of
magnitude by integrating a flat holographic
element on the underside of the biochip.
The holographic element increases the
transmitted fluorescence intensity and also
acts as a focusing element that eliminates
the need for bulk imaging optics in biochip
readers. The main challenge was the de-
sign and construction of an aberration-free
holographic lithography optical setup that
was used to fabricate the biochips with
the integrated holographic elements. This
work has made a significant contribution to
the current state-of-the-art and is likely to
change the way such biochips are designed
by industry in the future,

the results have been incorporated into the
PVGIS online PV calculator to improve the
estimates of PV performance.

Sun-tracking PV systems are becoming in-
creasingly popular. PVGIS has now added
the possibility to calculate the energy out-
put of various single- and double-axis sun-
tracking PV systems. The results will be
published in the Progress in Photovoltaics
journal,

Work has started on an improved solar ra-
diation database for PVGIS based on satel-
lite data. The increased time resolution and
quality of the data will allow the expansion
of PVGIS capabilities to include off-grid PV
systems and concentrated PV systems.



Technical Support/Assis

Valerio Pagliarf (L), David Roux (c.), Fulgencio
Sanmartfn (v.), Lorenzo Orlandind (TRC-IES)

Emission Database for Global Atmospheric
Research (EDGAR)

EDGAR is an independent database of
anthropogenic emissions in the atmos-
phere and serves as a reference for policy
makers and scientists. In 2009 mapping
features were implemented and are avail-
able on a web interface and users can make
maps from the EDGAR database selecting
pollutant, greenhouse gas, year or source
category. Maps can be visualised from a
map-server both as a flat image and as a
rotating and ‘zoomable’ Google Earth® map
(refer to page 34 for more details).
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Remi Allanow, Chiara Macehi, Daniele Ghezz!
URC-IHCP)

Effective technical and administrative support to the implementation of
chemicals regulations - ESIS (Remi Allanou) - EDEXIM (Chiara Macchi,
Daniele Ghezzi)

The European chemical Substances Information System (ESIS) provides infor-
mation on chemicals within EU regulatory frameworks and in 2009 this was one
of the world's most visited sites for chemical information, being frequented by
more than 3 ooo visitors per day. The information provided by ESIS has played
a key support role for industry when submitting the pre-registration of REACH
dossiers to the European Chemicals Agency.

The European Database on Export and Import of Dangerous Chemicals (EDEX
IM) is the tool used by industry and Member State authorities to handle and
follow up notifications concerning import and export of chemicals under Regu-
lation 689/2008/EU. EDEXIM provides online information directly to relevant
ministries in the importing countries warning them on the upcoming exports
of banned or severely restricted chemicals.

Administrative / Site Supportc

Franceso D" Alberti, Stéphanie Lutigue,
Matteo Mazzuccato (IRC-1SM)

Successful transfer of hazardous
material off the JRC Ispra site

Regarding the progressive elimination of the
JRC Ispra nuclear liabilities, three relevant
projects have been carried out successfully
by the Nuclear Decommissioning team, meet-
ing the objective to reduce the inventory of
nuclear hazardous material, thus increasing
the safety standards and reducing the related
starage costs.

This involved the characterisation, repack-
aging and removal of depleted, natural,
high- and low-enriched uranium, pluto-
nium, mixed oxides and alkali metals.

Nuclear pins packaging at the [RC ispra site.

Luigi Rogera, Rafmer Schubert (IRC-1ES)

European Soil Archive

During 2009 the JRC-IES received over 22 000 soil
samples from all over Europe which will be stored
within the newly created European Soil Archive. In recent years, the JRC pro-
duced the first ever soil atlas of Europe and in 2009 it compiled the data re-
quired to create a soil atlas of the northern circumpolar region which will help
in present day climate change debates and discussions. Currently, the |RC is
working on creating a soil database of planet Earth. For projects like these,
the need for a robust archive of soil-related data is of paramount importance.
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Patricia Lambert (JRC-PSR)

Core values: “Our values. Our building blocks."

An internal communication campaign centred on JRC values rep-
resented by four words - Competence, People, Responsibility,
Service. These words serve as the building blocks to create a sense of belonging
to the |RC, across sites, types of jobs, and backgrounds. Four words were used
to challenge all colleagues to ‘Give their face for our core values'.

The response was overwhelming with more than oo people, approximately
one out of three staff stepping forward, choosing the value they wanted to
personify and having their picture taken by a professional team. Every par-
ticipant received her/his picture and all were used to create posters featuring
the colleagues ‘sponsoring’ their value. Overall, it was a successful internal
communication campaign and an enriching human experience.
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JRC Reference Reports

|RC Reference Reports represent the JRC-
wide view on a specific subject matter. They
provide a reference for specific audiences
—academics, civil servants, interested polit-
ical decision-shapers and decision-makers,
and practitioners in public administrations
and private businesses. They are also in-
tended to be accessible to interested non-
specialists and the media.

In 2009, the JRC published the following
Reference Reports:

Future Fossil Fuel Electricity Generation
in Europe, Options and Consequences

The report assesses the role that fossil
fuel technologies will play in the future EU
power system. It examines the technol-
ogies and fuel options necessary for the EU
to achieve its energy and climate change
goals, taking into account the probability
that fossil fuels will continue to play an im-

The sharp rise in energy prices and tempor-
ary cutbacks in pipeline gas imports from
Russia in the recent past have raised con-
cerns about the EU's gas supply. Deliver-
ing LNG by sea has been seen by many as a
solution, and over the last decade LNG has
become one of the world's fastest-growing
sources of energy. The report examines the
benefits and drawbacks of the EU's greater
use of LNG shipments by 2020 in five areas,
namely security and diversity of supply; af-
fordability; energy efficiency and greenhouse
gas emissions; quality and shipping issues.

(I STy pee
[ ]

portant role in European power generation
in the short and medium term.

that the share of non-fossil fuel power gen-
eration needs to be increased and that the
share of fossil fuel power generation will be
compatible with the EU policy goals anly if
three factors converge: the commercialisa-
tion of carbon capture technology, optimal
carbon credit prices in the EU Emissions
Trading Scheme and higher global coal and
gas prices.

Liguefied Matural Gas for Europe -
Some Important Issues for Consideration

The report looks at the likely impact of in-
creased reliance on Liquefied Natural Gas
(LNG) for energy production and more ship-
ments of LNG to the European Union. The
report concludes that LNG may remain an
expensive energy option for the foreseeable
future, with both affordability and geo-polit-
icalissues expected to remain key factorsin
this area of the energy sector. The report is
intended as just one source of information
in a number of elements to be taken into
consideration in the development of the EU
energy policy.

AL e
The report foresees a need of up to 635 GW
halfis A ewenpo_es g s dre idownlood' I:l;lr Mew f¢-5$i| h,.lE'. FH:IWET plant fapﬂ:it‘y’, ds- [ B it
ot e suming that fossil fuel power generation
ETEC TR . DGy & &
will remain the backbone of the EU power
system until at least 2030. It emMPhaSISeSs  hin e curnpa uits fre omminads e reeremce
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The report was established as part of the
|RC's ongoing research in the assessment
of energy technologies and systems, in
liaison with the European Commission's
Directorate-General for Energy and Trans-
port (DG TREN)™.

Risk Management and Agricultural
Insurance Schemes in Europe

The report provides an overview of agricul-
tural insurance schemes, risk management
systems and publicintervention in EU Mem-
ber States, as well as in Turkey and Croatia.
It also evaluates the potential of index in-
surance schemes for crop risk management.
The report should serve as a basis for dis-
cussing the integration of risk management
tools within the EU's Common Agricultural
Policy (CAP).

The report features a collection of informa-
tion, unpublished until now, on risk man-
agement tools and experiences in most EU

1 From 17 February 2010, DG TREM has been split into DG Mobélity and Transport (M6 MOVE) and DG Energy (DG ENER).



Member States and Candidate Countries,
including key technical details on reinsur-
ance, triggers and deductibles. It suggests
actions such as facilitating or subsidising
the composition of databases at farm-level,
the provision of public reinsurance, partial
subsidisation of national risk management
systems or the establishment of a common
regulatory framework in order to encour-
age national insurance systems. However,
it advises against a homogeneous ‘com-
mon insurance system' given the diversity
of risks and socioeconomic circumstances
across the EU.
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Geological Disposal of Radioactive Waste:
Moving Towards Implementation

This report provides an analysis of the sci-
entific, technological and procedural as-
pects of waste disposal techniques in the
nuclear energy sector. It identifies no major
conceptual or research gaps concerning en-
visaged host rocks and repository systems
(clays, hard rocks and salt), concluding that
the technique is technically ripe for imple-
mentation.
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The report points out that regulatory ap-
proval - requiring an adequate set of
regulations, criteria for evaluation and the
enabling of regulators — and public accept-
ance remain the critical factors in any future
implementation in Europe.

R&D Investment in the Priority Technolo-

gies of the European Strategic Energy
Technology Plan

This report shows that alene in 2007,
EUR 3.3 billion was invested in EU Research
and Development (R&D) on low-carbon
technologies.

Of this, 56% came from industry, a figure
that rises to 69% when taking only non-
nuclear low-carbon energy technologies
into account. The report also shows that
both corporate and public R&D investment
is largely concentrated in just a few EU
Member States.

hitp:er rsmpa.eu Ags dre downioads, fre_referesce
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This report is the result of research car-
ried out by the JRC-IPTS and constitutes a
snapshot of current industrial and public
expenditure on R&D relating to the low-
carbon energy technologies identified as a
priority for the EU in the Strategic Energy
Technology (SET) Plan. These technologies
are: wind energy, photovaoltaic energy, con-
centrating solar power, bioenergy, carbon
dioxide capture and storage, smart grids,
nuclear fission, hydrogen and fuel cells and
nuclear fusion.
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Core staff

The core staff of the |RC is composed of the
following categories:

Officials (permanent)

Temporary agents on rengwable [
non-renewable cantracts

Of the 1771 total, 1107 staff members are
working on scientific projects and 664 staff
members are doing administrative or sup-
port work. Of the total, 15% are working in
infrastructure, logistics and technical sup-

publications

port and 2% are working in nuclear decom-
missioning and waste management.

The Commission policy for the “integra-
tion of research staff into the mainstream
of the Commission’s personnel policy™
is reflected in an overall decrease in the
number of temporary agents from 2008
(124 staff) to 2000 (04 staff) through con-
verting temporary agents to permanent of-
ficials. Nevertheless, a margin of flexibility
will be maintained for the recruitment of
temporary specialised staff on permanent
research posts to cope with short-term
needs to ensure a healthy flux of ideas
and competencies.

Visiting staff

In addition to its core staff, the JRC has an active policy
of hosting grant holders, visiting scientists, seconded

Tolal

Visiting stalf {end-of-year situation) 2009

! - . Trainees 13 L] ]
national experts, contract agents and trainees, primar-

ily from the Member States and Candidate Countries,  "0stgraduate grant holders e
Visiting staff bring advanced skills, knowledge and  Pest-doctoral grant holders LI D
expertise to help resolve current and future scientific Seconded national experts 38 15 53
challenges, while benefiting from the cultural diversity, Contractual agents 239

238

multidisciplinary research domains and extensive re-
search networks at the |RC. The number of visiting staff
is steady (compared with 2008) at around 35 % of the
total number of |RC staff,

HNote: unpaid visiting Scientists (4) are not included,

Total staff

The total number of staff (core and visiting) in the JRC at the end of
2o09 reached 2 732, which is comparable to that of 2008 (2 683).
The distribution throughout the |RC institutes and directorates is
as follows:

Equal opportunities

The JRC Equal Opportunities and Women
& Science group (EO and W&S) was estab-
lished in December 2005 with the mandate
ta implement the JRC Action Plan for Equal
Opportunities, according to the Commis-
sion's 4™ Action Programme for Equal Op-

Staff distribution (core and visiting; end-of-year situation) 2009

Institute for Reference Materials and Measurements 167 119 286 portunities 2004-2008 (SEC (2004) 447/5).
Institute for Transuranium Elements 187 76 263 In 2009, the group met 4 times and con-
irsitate orEacrsy e T tinued its gender watch action on recruit-
Institute for the Protection and Security of the Citizen 12 152 -1 ment and career dEVEiDPmEHh It worked
towards preparing women for managerial

Institute for Environment and Sustainability B 136 417 posts through training, and raised aware-
Institute for Health and Consumer Protection 151 145 296 ness amongst all |RC staff. The group was
Institute for Prospective Technological Studies 110 By 194 rEer;?tEd m: numhelr.tnf tﬂdnfer!r:ﬁes
supporting gender equality and in other

UG, PR, B ana i) 342 197 53 committees/panels within the JRC. It pro-
Directorate General 13 & 2 vyided different opinions including one on

the childcare services rules revision, and
promoted initiatives aiming towards the
reconciliation of life-work balance.

{Directorate of ) Programmes and Stakeholders Relations H 34 (14

(Directorate of ) Resource Management ET T g0
a6y 99

Ispra Site Directorale

Maote: wnpasd wisiling Scientists (4) ane nol inclieded,
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The JRC Women and Science Network
(W&SN) was established in the year 2000 by
the JRC Director-General to encourage wom-
enin science within the |RC. In 2009 the net-
work met 5 times and carried out its mission
through the monitoring of gender-sensitive
indicators, and facilitated, through recom-
mendations, the development of a fair and
effective environment for women scientists
inthe JRC. It worked towards enhancing the
visibility of women scientists inside and
outside the |RC. It performed an internal
WA&SN visibility survey and participated in
a number of conferences. It also took part
in the Commission's Inter-service W&S
Group and in the |RC Scientific Commit-
tee. The network also engaged with senior
management in supporting the Ispra Site
Directorate gender balance initiative with a
number of recommendations and supported
actions on the reconciliation of professional
and private lives. The W&SN continued to
promote communication among JRC women
scientists across the JRC sites.

Budget (budget and expenses -
institutional activities)

The available credits to the JRC are sub-
divided into staff expenses, means of execu-
tion (maintenance of buildings and equip-
ment, electricity, insurance, consumables,
etc.) and specific credits (direct scientific
procurements).

On the institutional budget, the following
sums were committed [meaning available
in commitment appropriations; EFTA credits
are not included):

In millign Euro

Staff expenses 2379
Means of execution 68,25
Operational appropriations 3B.20

Tatal rounded)

338,24

JRC earned income

A portion of the JRC's income comes from
its participation in FP7 indirect actions,
performing additional wark for Commission
services, and contract work for third parties
such as regional authorities or industry.
These activities complement the tasks out-
lined in the JRC's work programme and are
seen as an essential tool for acquiring and
transferring expertise and know-how.

The table on the right shows the value of
contracts signed and inscribed in the ac-
counts during 2009. The total quantity
cashed by the |RC for ongoing contracts in
2009 amounted to EUR 66.4 million, com-
pared with EUR 48.3 million in 2008.

Some 41% of all contracts signed in 2009
were a result of requests from Commission
services for additional S&T support.

Key publications in 2009

The trend over the last years shows that
IRC publication figures are continuously
increasing. In 2zoog the |RC produced 1,4
publications per staff member working on
scientific projects, compared to 1,3 in 2008.

Research publications produced by the JRC
are available for download through the Pub-
lications Repository: http://publications.
jrc.ec.europa.eu/repository/

Publications can be found by free-text
searching or advanced searching based on
bibliographic data, The publications can be
browsed by JRC institute, publication year,
author or title and cross-links are supplied
to find all works of a particular author.

Key publications in 2009 compared to 2008:
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Contracts signed

{in million Ewro)

Indirect actions of
the Framework
Programme (FF)

3

Support to Commis-

£i0n Services 40.9

Third Party work B

Total (rounded up)

Liegany 1.
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ficol [isted in the IS
kil Seience Ciratic
comtribution fo offer o

T g ex, Arfi
riodicats)
Cdegary 2

IRC Reparts and Nolfes

2.1 JRC Reference Reponts;
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Contributions published in
Conference Proceedimgs{Article con
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Inaddition, EUR 32.6 millionwas made avail-  IRC-IRMM 65 &1 o 47 o 45 B 24 6| 3 %I 1
ableto finance the programme to decommis-  jrc-mu 97 70 ©o B 0 17 30 43 5 5 150 135
sion obsolete nuclear installations, andto e 22, B2 o 43 3 45 57 59 1 2 3 W
manage the relevant waste activities. RCAPSC 120 148 o 136 1 150 86 122 3 5 354 426
a - 8
Additional credits of EUR 18.2 million MCIES 25 198 1 7 o 55 52 & 9 ool
(EUR 5.7 million EFTA and EUR 12.5 million JRCIHCP 108 71 1 40 o 27 20 13 3 3 42 10
PECO) came from contributions of countries  RC-IPTS 2. po 1 A 1] 1WA 15 1y o 1 49 M

associated to the Framework Programme.
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The JRC Board of Governors

CHAIRMAN

Dr. Killian HALPIN
¢/o Office of Science and Technology
IE = Dublin 2 - Ireland

MEMBERS

Mrs. Albena VUTS0VA

Director

Ministry of Education and Science
BG - 1000 Sofia - Bulgaria

Dr. Monnik DESMETH
General Adviser Public Planning Service "Science Policy”
BE - 1000 Brussels = Belgium

Dr. Karel AIM

ICPF Scientific Board Chair

Academy of Sciences of the Czech Republic
Institute of Chemical Process Fundamentals
CZ - 165 0z Praha & = Czech Republic

Dr. Hans Peter JENSEN
Efor, Professor, Fil.Dr, Egmon H. Petersons Kollegium

DK - 2100 Copenhagen — Denmark

Dr. Walter MONIG

Director for European Affairs and Deputy Director General
for European and International Cooperation

Federal Ministry of Education and Research (BMBF)

DE = 53175 Bonn - Germany

Dr. Toivo RAIM

Advisar

Ministry of Education and Research
EE - 15152 Tallinn - Estonia

Prof. loannis ANDREADIS

Professor, Department of Electrical and Computer Engineering
Democritus University of Thrace

EL - 671 00 Xanthi — Greece

Prof. José Pio BELTRAN

Laboratorio de Biologia del Desarmollo Floral

Instituto de Blologia Molecular y Celular de Plantas (IBMCP - UPV - CSIC)
ES = 46022 Valencia - Spain

Mr. Philippe PRADEL

Directeur de I"énergie nucléaine

Commissariat & I"énergie atomique (CEA)

FR = 91190 Gif-sur-Yvette Cedex = France

As of September 2009:

Mr. Christophe BEHAR

Directeur de la Direction de I"Energie nucléaire
Commissariat & "Energie atomique (CEA)

FR - 51190 Gif-sur-Yvette - France

Dr. Paolo VENDITTI

Senior Counsellor of *Consiglio Nazionale delle Ricerche® (CNR)
and "Societd di Gestione Impianti Nucleari® (SOGIN)

IT - o184 Roma - Haly

Dr. Kalypso SEPOU -

Research Promotion Foundation
CY = 1683 Nicosia = Cyprus

Prof. Andrejs SILINS

Vice President

Latvian Academy of Sclences
LV = 1524 Riga - Latvia
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Dr. Giedrius VILIONAS

Head of the Research Policy Unit
Research Council of Lithuania

LT - g1103 Vilnius - Lithuania

[Dr. Pierre DECKER

Conseiller de Gouvernement 1ére classe

Ministére de I' Enseignement supérieur et de la Recherche
LU = 2g12 Luxembourg — Luxembourg

Prof. Liszlé KEVICZKY
Hungarian Acadermy of Sciences
HU = 1051 Budapest = Hungary

Dr. Jennifer HARPER

Policy Unit Director

Malta Council for Science and Technology
MT = Kalkara C5P 12 - Malta

Dr. Jan HIEUWENHUIS

Directeur Innovatiestructuur

Ministerie van Economische Zaken

HL - 2500 EC Den Haag - The Hetherands

Dr. Daniel WESELKA

Leiter d. Abbeilung 1110

Bundesministerium flr Wissenschaft und Farschung
AT = 1010 Wien - Austria

Prof. Tadeusz LUTY

Institute for Physical and Theoretical Chemistry
Wroclaw University of Technology

PL - 5o-370 Wroclaw = Poland

Prof. José CARVALHO SOARES
Centro de Fisica Nuclear da Universidade de Lishoa
PT = 1649-003 Lisboa - Portugal

Prof. loan DUMITRACHE

President

Ministry of Education, Research and Innovation
Mational University Research Council

RO = 050025 Bucharest — Romania

Prof. Mikuld$ SUPN

Directar General

Ministry of Education - Science and Technology Division
5K = Ba3 30 Bratislava - Slovak Republic

Mr. Peter VOLASKO

Head of Depariment of International Cooperation and EU Affairs

Ministry of Higher Education, Science and Technology
%1 - 1000 Ljubljana - Slowenia

As af December 200,

Dr. Jana KOLAR

Directar General of the Science Directorate

Ministry of Higher Education, Science and Technology
51 = 1000 Ljubljana - Slovenia

Prof. Erkki LEPPAVUORI

Director General

VTT Technical Research Centre of Finland
Fl = 02044 VTT = Finland

Ms. Kerstin ELIASSON

Director

Ministry of Education and Research
5E - 1032 33 Stockholm - Sweden

Prof. David FISK

BP/RAEng Prof, Engineering for Sustainable Development
Imperial College

UK - London 3W7 - United Kingdom
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PARTICIPANTS

Mr. Ammar MIRASEILA

Head of Depantment for Science

Ministry of Civil Affairs

BA - 71 ooo Sarajevo — Bosnia and Herzegoving

Mrs. Slobodanka KOPRIVICA

Deputy Minister for Higher Education and Science
Ministry of Education and Sclence

ME - B1 000 Podgorica — Montenegro

Prof. Igor RADUSINOVIC

Deputy Minister for Science, Research and
Technological Development

Ministry of Education and Science

ME - B1 000 Podgorica — Montenegro

Dr. Radovan FUCHS

Deputy Minister for International Cooperation
Ministry of Science, Education and Sports

HR =10 oo Zagreb = Croalia

Dr. Zdenko FRANIC

Research scientist; Member of Croatian Parliament

Institute for Medical Research and Docupational Health
HR =10 oo Zagreb - Croatia

Praf. Axel BIGRNSSON

Professor in Environmental Sclences
University of Akureyri

15 — foo Akureyri - lceland

Dr. Shlomo WALD

Chief Scientist

Ministry of National Infrastuciures
IL = 92360 |erusalem - Israel

Mr. Karl-Heinz DEHRI
Amt fiir Volkswirtschaf
Ll = gggo Vaduz - Liechtenstein

Secretary of the Board of Governars:

Dr. Giancarlo CARATTI

European Commission |RC

SDME 10/ 44 — BE - 1049 Brussels

Tel: +32 2 206 15 16 Fax: +32 2 296 74 83
e-mail: giancarlo.caratti@ec.europa.eu
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Project Director, Division of Strategic Priorities
The Research Council of Norway

NO - o131 Oslo - Momway

Dr. Galip VELIJI
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MK = 1300 Tetowo = Former Yugoslav Republic of Macedonia
Dr. Atanas KOCOV

Dean of the Faculty of Mechanical Engineering

MK — 1000 Skopje - Former Yugoslav Republic of Macedonia

Mr. Gjergji GIINKO

Director of Cabinet, Albanian Ministry of
Education and Science

AL - 1001 Tirana - Albania

Mr. Bruno MDOR

State Secrelariat for Education and Research (SER)
Head of the Multilateral Research Cooperation

CH - 3003 Berne - Switzerland

Mr. Viktor NEDOVIE

Assistant Minister, Ministry of Sclence
Cepartment for Int’|

Scientific & Technological Conperation
SR = 11000 Belgrade - Serbia

Prof. Niilket YETIS

Prazident

Scientific and Technical Research Council (TOBITAK)
TR = Kavaklidere, of100 Ankara - Turkey

Mr. Hiiseyin GULER

Head of Science, Technology,

Innovation Policies and Strategies Unit

Scientific and Technical Research Council (TUBITAK)
TR = Kavaklidere, o6100 Ankara - Turkey
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The JRC Directors

IRC senfor management meeling in October 2000 in Geel,

Back row, from left to right:

Director ISD, David Wilkinson®
Director |RC-IES, Leen Hordijk
Director |RC-IPSC, Stephan Lechner
Director |RC-ITU, Thomas Fanghiinel
Director JRC-RM, Jean-Pierre Michel
Director-General, Roland Schenkel
Director |RC-IPTS, Peter Kind
Director |RC-1E, Giovanni De Santi

Front row, from left to right:

Director PSR, Krzysztof Maruszewski®
Director JRC-IRMM, Alejandro Herrero®
Director JRC-IHCP, Elke Anklam
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