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1997 was, for the Jaint Research Centre, both a vear of continuity in terms of wark initiared
in eariier years and a year of gestation and reflection.

The year was marked, on a scientific level, by some outstanding success stories, in particu-
lar the use of radioisotopes and particles for medical applications, especially to treat can-
cer. Mention should also be made of the JRCS efforts to support the development of new;
faster and safer anti-personnel mine detection systems. The European Integrated Pollu-
tion Prevention and Controf Bureaw was set up in Seville. It will enable experts to compare
the environmental performance of varfous processes, sector by sector and activity by ac-
tivity, and to identify the best available technologies in terms of enviconmental protection,
Many other scientific and technical advances were made. You will find a description of
thern in this report.

1997 was also a year for taking stock of the dth Framework Programme and making
preparations for the future. A preliminary review was carried oul and the new ferms of
reference for the JRC were established: to provide scientific and technical support for the
preparation, implementation and monitaring of Euwropean Union polices.

The quality of this support is based on the JRCS ability to listen to the other players
involved in the EUS decision-making process. Itis also based on four other areas of activity
(research, scientific cooperation, technology transfer and competitive activities) which
will providle the JRC with access to new ideas and mew skills. These activities will also en-
able it to face up to ather labaratories and toeconamic realities and to assess the quality
of its support,

The research conducted within the JRC needs the recognition of the scientific workd and
the level of its skills needs to be ensured. The European technology ransfer initiative, which
took shape in the course of 1997, will enable the JRC to transfer the results of its reseéarch
and contribute towards the innovation process. The competitive activities will also make it
possible to confront the JRC with the skills that other scientific kaborataries can offer, and
thus to assess its own value. The volume of these activities should be significant, but must
not call into guestion the JRCS independence. The levels achieved this year would seem to
represent a good cormpromise. Last but not least, the mobility of researchers and experts
and the secondment programmes will make it possible to create the interfaces and net-
works that the JRC needs both to fulfil its mission and expand its range of skills.

There is therefore a great deal to show for a year of work and reflection! It augurs well for
1998, a year of transition in which the JRC will need to adapt itself to the requirements of
its mission,

Edith Cresson

Member of the Commission
responsible for research, innovation,
education, training and youth







oreword

1997 has been a successiul year in the evolution of the JRC towards more user driven
research and competitivity within the framework of the technical objectives defined by
the Council decisions for the period 1994- 1998 While keeping its character of an orgarni-
sarion which is at the service of the Commission, and devoting a considerable part of irs
effort toresearch linked ta the activities of European Institutions. the JRC is also sensitive fo
the needs of the marker. Werk performed on a contractual basis for outside third parties
farms a growing part of its endeavors. The Centre has research installations which are oo
expensive or specialised to be multiplied in Europe, and which can thus only be set up at
the European level. These installations are used in its own programmes and also made
available for other public or private organisations through collaboration agreements or
contraciual arrangements.

JRC activities have the effect of creating links and networks between industrial and aca-
demic teams in Member Stales. These collaborations thus help to bring the Member
States closer together and to work with JRC on important Eurcpean topics. At the initia-
tive of Commissioner Madame Edith Cresson, the JRC has initiated a new approach to the
markeling, exploitation and commercialisation of reswlrs in conjunction fo g better struc-
tured communications policy. Dissemination of information has thus been intensified in
an sffort to establish closer collaboration with industry, research centres and universities
in the Member States. On rechnology transfer and networking, new mechanisms have
been proposed to provide more flexibility in accessing JRC facilities, to bring forward its
results and to target JAC intellectual praperty at companies, research consortia and ind-
viduals across Europe.

As regards the preparation of the Fifth Framework Programme, the JRC contributed with
its specific programmes proposals, The Centre will constitute one of the essential mecha-
risrms for the Framework Programime implerentaiion, with particular emphasis to areas
such ds serving the citizen, enhancing sustainability, underpinning European competi-
Iiveriess, nuclear fusion, safety of nuclear fission and nuclear safequards, Greater ernpha-
sis will be also given o socio-economic activities. The JRC plans to capitalise on irs mult-
disciplinarity and on its role as an independent research organisation of the European
Commission to establish many collaborations and networks with research organisations
in the Member Stares,

To complement its institutional activities the JRC continued its participation in a large
spectrum of competitive activities: shared cost actions with partners from Member 5tates;
Sclentific and Technical suppart to the Commission services and third party work for
external customers. Overall results during the year were move than promising.

The activities of the JAC will be user oriented; the user being represented by the Commyis-
sion services and the European Parliament. Its objective is to support the conception,
implementation and monitoring of EU policies. As a service of the European Commission
the JRC will act as a centre of science and technology reference for the Union. ltwill remain
close to the policy-making process, in order to serve the common interest of the Member
States, while being independent of private or national interests.

H.J. Aligeier

Director General
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The

The Joint Research Centre is the European Union's
scientific and technical research laboratary,established
by the European Commission, with headquarters in
Brussels. Five separate sites, located in Belgium, Germa-

oint Research Centke

ny, ltaly, the Netherlands and Spain, house seven differ-
ent institutes, each with its own focus of expertise.

These institures are:

IRMM The Institute for Reference Materials and Measurements Geel (B)

ITU The Institute for Transuranium Elements Karlsruhe (D)

1AM The Institute for Advanced Materials Petten (NL) and Ispra (1)
I51S The Institute for Systems, Informatics and Safety Ispra (1)

El The Environment Institute Ispra (1)

SAl The Space Applications Institute Ispra (l)

IPTS The Institute for Prospective Technological Studies Seville (E)

The Joint Research Centre is an integral part of the
Community research and technological development
systerm, and has developed aver the years special skills
and unigque tools to provide neutral and Europe-wide
expertise, in order to get a better understanding of the
links between technology, economy and society. JRC
aims 1o carry out the specific Communily research pro-
grammes, decided upon by the Council and funded by
the European Union budget; provide customer-driven
research as scientific and technical support for other
Community policies, such as those on the environ:
ment, agriculture or nuclear safety; and engage itself
ever more successfully in competitive activities, ie.
participating on a par with industry, research organisa-
tions and universities of the Member States or associ-
ated countries in Community programmes, including
shared-cost actions under the Framework Pro-
grammes, or providing paid services to private and
public customers.

The statutory staff, comprising officials, temporary and
auxiliary agents, was 2092 at the end of 1997, To this
number one must add 148 scientists who were active
in the Centre and were paid by the JRC under various
hiasting schemes,

The global hinancial appropriations committed by the
JRC in 1997 were around 291,316 Micecu.

This Annual Report is intended to give a general over-
view af JRC activities in 1997,

The seven Institutes of the JRC produce their own
Annual Reports. Readers may find more details in
these Annual Reports, The JRC also publishes numer-
ous scientific reports, presents papers to conferences
and in scientific journals, and organizes workshops,
seminars and conferences to disseminate its scientific
OUTPUL.
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Governors ontheJRC An

CREST (Scientific and Technical Research Committeg),
and in developing its own thinking concerning inter
aliag the compatibility of the programme and the ca-
pacity of the Centre It adopted an Opinion in October
1997 emphasising the JRC mission on the basis of its
neutrality, impartiality and comperencies necassary [0
underpin European policies. The opinion further stated
that the institutional budget in the 5th Framework
Programme should be similar in real terms to that of
the 4th Framework Programme and that a target for
the competitive activities should be in addition 15%
of the institutional budget.

The Board believes that, as a result of salid progress
made by the institutes over the past 5 years, the JRC is

in a much stronger position to contribute to achieving

the aims of the 5th Framework Programme,

Staff

The Board of Governors learned with regret that Direc-
tor General lean-Fierre Contzen would leave nis posi-
tion from Juky 1997 The Board would like to place on

record its debt to him for the excellent cor ution he

Repo

made to building up the JRC and taking it into its new
competitive rale. The responsibilities of Director Gen
eral during the second half of 1997 fell on the Deputy
Director General, Mr. Hugh Richardson

After the period covered by the present Annual Report,
1998 selecteq and ap-
pointed Mr. Herbert Allgeier as Director General of the
JRC. M. Allgeier is well fariliar with the JRC which he,in
a presvious period, served as the first Director of the In

stitute for Prospective Technolegical Studies in Seville
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Iooks forward o contimuimg a constructivg dialogue

with her in the future

The Board would also like to thank all of the staff of the
FC for their services and for the way they are respond

ing to the new directions being charted out for the JR




ighlights of 1997

The JRC' scientific and technical work is mostly inter-
disciplinary and covers a large number of projects.

The following few selected examples of waork from
the JRC Institutes illustrate vanous areas of activity and
varied funding arrangements elaborated for JRC work
in 1947

The Boron Neutron Capture Therapy (BNCT):
Exploration of an Innovative Treatment
for Malignant Brain Tumours

Approximately 15000 Europeans are affected each
year by glioblastoma, an extremnely malignant type of
brain tumour, Little progress has been made during
the last 40 years in this held, and the average survival
time of patients has not changed considerably, due
to the low effectiveness of conventional treatments.
An innovative form of radiotherapy is for the first time
being tested in Europe at the HFR reactor in the JRC
{Patten, The Metherlands). Five patients have already
been treated in the framework of clinical tests that
began in October 1997, The boron neutron capture
therapy (BMCT) is carried out shortly after the patient's
surgical operation in his/her cwn country; it replaces
conventional radiotherapy. The principle of this new
treatment is to destroy only the cancerous cells, leaving
healthy cells unharmed.

It should be noted that the development of this thera-
py is only at the stage of clinical trials. The tests should
make it possible to determine the aptimal level of irra-
diation for the brain-varying the time, the dose, and
the number of expasures to the new neutron beam. [t
is the first multi-national clinical application in Europe,
where patients from one European country are treated
in another country by physicians from a third country.
This opens the way to arganize clinical schemes that
would use sophisticated and unigue facilities to treat
patients suffering from this aggressive type of brain
cancer,

Head phanfam ploced on the BNCT thergey fable in ithe neuiron beam ar ihe HFR BNCT
Jocility. Bovon therapy incuguvarion, 1998

Anti-Personnel Mine Detection
Systems and Strategies

The Space Applications Institute (SAl) is gaining re-
cognition as a focal centre for mine detection and
identification. lts work is continuing in close collabora-
tion with national groups frem EU Member States as
well as with MGOs, representatives from mine-infected
countries, and mine clearance 2ams.

Desection and ientificotion of oni-persoans mines af ihe
EMSL (Furopwan Micemwove Signotuse Loboarory).

[Page 18] Detection of Ll and UL i partices. Comparisaa of recis obvomad
iy T e SRS e thosse abrosned by oty kabovionis irsing offver Mechnigues.
) Low envicfiedd parmicies; B Righ enniched panticles.






without having to invest in premises on the JRC sites.
The proposed concept is thus a radical departure from
traditional “technology parks”, which aim at atiracting
Imvesoment .-_!I":_l INCIUCGE @ NIQN DroOporTeon of |:I'l'}|‘_."-lfl Yy
development
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awareness of the JRC staff on intellectual property
issues. A special leaflet explaining the need 1o protect

inventions and the means 1o do s0 has been distrib

uted to all staff. This message was amplified by a poster

L =

‘Fatent FIRST, then Publish®. Patent coordinators have

followed special training courses and have received

SCCE55 [0 Speciallsed patent databases

Alpha-Immunotherapy

Wisa '.:|:

aClimnde research work caned out at the

Tramsuranium Elements (ITU)L It has gained increasing in-

terest and attention as a therapy 1or Cancer tréatment.

The unigue expertise of the Institute for Transura-
nium Elements (ITU) in the nuclear held allowed it to

AT AR df .-.!|_Z"',_! e

itting radio-isotope, Bismuth-213,
adapted to a new kind of immunotherapy against
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e [ bl Blnats
s carried out at the Memaorial Sloa

r Center in Mew York, USA, on leukermia

ed for the first time that alpha-particle
therapy could be '-_,_!"_J!.: 2 dNd appEars "H'.Il".':. N S| l..'"l--'-'
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carmed out at Nantes, France, and Hel

delberg, Germany. The French research focuses on an

ex vivo bone-marrow purging feasibility study; the

1 the other hand, is looking into the treat-

ment of non-Hodgkins vmphomas (NHL) with in witro

Uth=213 is being studied for cancers such as

IBUE2MIAS and mphomas as well as for micrometa

Dt af specimen mooied in viacuum chamber for thermaomeshania (o

static carcinomas. Alpha-particle therapy is also being
rwestigated with the first in vitro tests for prostate can-
cer. [TU is already developing an additional production
of Bismuth-213 in collaboration with the cyclotron
department of the Forschungszentrum fir Technik und

Urmwelt in Karlsrube

Standards and Morms in the Materials Field

Standards and norms are of vital importance for indus-
try. in particular when reliability and quality are at stake.
Pre-normative work, ie. all activities helping in the
preparation of norms and standards, receives special
attention at the Institute for Advanced Materials
(lAM) where such activities have been undertaken for
several yvears in the matenals field, To date, the results
obtained at |AM have strongly contributed 1o the de-
velopment of standard test methods for mechanical

Ffr‘.’l'l'ﬂl".‘."'il:_l: Assessment. Ior Nnew classes r;l' matenals

(technical ceramics, composites), for new test methods
(thermo-mechanical fatigue, damage tolerance of
ceramic composites, residual stress), as well as for the
improvement of existing standarnds A collaborates
Closely with CEN {Comité Européen de Normalisation),
WAMAS (Versailles project on Advanced Materials and

standards) and E5I5 (European Structural Integrity

Society)




Collaboration on Improving Safety
and Waste Treatment

To support the safe economic production of energy,
exlensive studies on the interaction of neutrons with
matter and experiments were performed using the
unique accelerators of the JRC at IRMM

The collaboration with CEA (Commissariat a | Energie
Atomigue), on data needed for waste transmutation
studies, was continued with the analysis of the meas-
ured cross sections of ®Te. Measurements of *Np in
the resonance region have also been started, Similarky,
in the context of a concerted action for the same goal,
resolution measurements of the inelastic scattering
Cross sections on “Fh have beeninitiated. The interna-
tional collaboration on the Doppler broadening of
meutron resonances, also with CEA, was continued with
measurements an UQD;, NpO, and Hg,Cl. Measured
data for metallic U and UO; were successfully analysed
with a simptle solid state model; these data are impor-
tant for the calculation of the temperature coefficient
of reactivity, especially for high fuel burn-up

Transport Safety

Industry worked closely with 1515 using the Large Dy-
riarmic Test Facility (LOTF), firstly to understand better
the behaviour of material at high strain rates (in order
to calibrate computer codes that simulate crashes) and
secondly 1o test the crash resistance of new light-
weight materials. This will help the industry meet Euro-
pean crash-test standards with vehicles that weigh less

Dy festing an o resndired concrete beam in the Large Dyromic fest Rty (LOTF)

and consurme less, During 1997 new undersianding
was reached on the behaviour of commonly used
automotive steel. LDTF can now be used also for crash
energy absorption studies of train and helicopter
companents

The European Integrated Pollution Prevention
and Control Bureau (EIPPC)

The Eurcpean Integrated Pollution Prevention and
Control (EIPPC) Bureau, was barn out of the directive of
the same name, adopted by the Erwvironment Council
in September 1996, The directive aims at 2 high level of
awverall enviranmental protection for which the objec-
tive is 1o set out high standards of practice, based on
“Best Awvailable Technigues® (BAT), and to reduce emis-
sions and the impact of such emissions on the environ-
ment as a whole

The Institute for Prospective Technological Studies
(IFTS) operates the EIFPC bureaw and is responsible for
formulating and distributing the BAT Reference Docu-
ments, organizing the exchange of informationon the
achievement of these standards, and infarming au-
thorities of Member States of any developments and
changes in policy implementation. The Bureau is also
establishing a dedicated electronic information man-
agement system to facilitate immediate broadcasts

During 1997 the EIPPC's work programme has concen-
trated on the following four sectors: paper and pulp;
cement and lime; iron and steel; and cosling and va-
CUUMm Systems

Fond packaging matens!
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The Joint Research Centre in 1997

Institutional Activities

Institutional Research Activities

The JRC research activities contribute to several lines of
the Community Framework Programmes through the
JRC specific programmes 1995-1998:

b The Industrial Technologies and Materials Technelo-
gies programme was carried out by the Institute for Ad-
vanced Materials (1AM),and encompasses research pro-
jects on advanced materials,on surface engineering,
and on non-destructive evaluation technigues for
the inspection of industrial structural compaonents,

F The Measurements and Testing programme en-
compassed research projects on reference meas-
urements and materials- carried out by the Institute
for Reference Materials and Measurements (IRMM) -
and on the assessment of the reliability of buildings
and civil engineering structures—carried out by the
Institute for Systems, Informatics and Safety (ISIS),

 The Environment and Climate programme in-
cluded: research projects on the atmosphere, soil,
water, and waste pollution, executed by the Environ-
ment Institute (El); the setting up of the Centre for
Earth Obsenvation (CEQ), a decentralized European
data management and information system; applica-
tions of remote sensing techniques, carried out by
the Space Applications Institute (SAl); and indusirial
hazards studies carried out by the Institute for Sys-
tems, Informatics and Safety (ISIS).

# The Non-Nuclear Energy programme consisted of

research projects related to materials for clean tech-
notegies and to the standardization of photovoltaic
devices-carried out by the Institute for Advanced
Materials (1AM,

» The Targeted Socio-Economic Research pro-

gramme included the Science and Technology
Observatory function and prospective work carried
out by the Institute for Prospective Technological
Studies (IPTS). The essential role of the Institute is to
harvest the available contributions from experts,
consultants, research organisations and institutes in
Member States, and when possible in third coun-
tries, in order 1o analyse, process and integrate them

impartially and in depth and, more importantly, 1o
distil clear trends or needs for action in a usable form
for decision makers,

» The Nuclear Fission Safety programme encom-
passed a number of research activities ranging from
studies on reactor safety—carried out by the Insti-
tute for Systems, Informatics and Safety (ISI5) and the
Institute for Advanced Materials (JAM)-1to research
activities on nuclear safeguards and fissile materials
management, executed by the Institute for Systems,
Informatics and Safety (IS15) and the Institute for
Transuranium Elements (ITU). MU carried out re-
search on the safety of nuclear fuels and actinides.

» The Controlled Thermonuclear Fusion programme
{Technology and Safety) was carried out by the Insti-
tute for Systems, Informatics and Safety (1SI5) and the
Institute for Advanced Materials (IAM),

This research is executed in the seven JRC Institutes as
shicwer in Table T and it accounted for 65% of the JRC
programme activities in 1957,

A more detailed description of these research activities
in 1997, per institute, will be provided in Fart Two of this
document. However, some significant results have
been highlighted in this first chapter: they illustrate
how research has enabled the JRC 1o contribute to
the advancement of science and technology for the
benefit of European industry and the well-being of
the Eurcpean population.

The agreement concluded in 1996 between the Insti-
tute for Reference Materials and Measurements
(IRMM) and the International Federation of Clinical
Chemistry (IFCC) for the preparation of Certified Refer-
ence Materials (CRMs) has led to projects aimed at pre-
paring bic-medical, emvironmental and public health
pratection materials. Such CRMs are needed to achieve
accuracy and world wide comparability in clinical dia-
gnostics of human diseases, The activity thus supports
the improvement of health standards,

Certified reference materials of foodstuffs were pre-
pared, to assist in the enforcement of European legisla-
tion on quality control. The analysis of cosrmetics and a
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data bank on product safety were further developed.
The production of CAMs of genetically modified or-
ganisms was a topic of particular interest. Megotiations
with industry have been concluded and the work has
started. These CRMs will enable the validation of analyt-
ical methods to be applied in the enforcement of the
Directive on Novel Food (EC 258/97).

IRMM focused alse on quality health care with, as a
new project, the validation of a "C isotopic measure-
ment method applicable to the diagnosis of stomach
disease by a non-invasive and inexpensive technigue.
This technigue will allow a substantially more cost-af-
fective and less intrusive diagnosis of internal diseases,
avoiding the risk of Helicobacter Pylori infection, a major
cause for ulcers and stornach cancer.

Following the agreement signed in July 1997 between
the International Atomic Energy Agency (IAEA) and the
Institute for Transuranium Elements (ITW), the Insti-
tute is now part of the netwaork of laboratories dealing
with the analysis of enwironmental samples. In this way
the Institute is actively contributing to the European
Union's policy to support and strengthen the Interna-
tional Atomic Energy Agency’s activities in nuclear
safeguards. The Institute is also closely collaborating
with, and providing similar support to, the Commis-
sion's Euratom Safeguards Directorate (ESD) in the area
of high performance trace analysis (HPTA). Ultra-sens-
itive environmental sampling technigues are part of
the key new developments to help to detect the pres-
ence of clandestine activities.

In thie field of basic actinide research, the work focused
paricularly on elucidating the electronic structure of
those actinide elements and compounds which at-
tract increasing interest, due to their peculiar chemical
and solid-state properties. Actinide research as a whole
is irmportant in the framework of applications on fuel
cycle, waste management and nuclear medicine.

The Institute is also actively working cn further reduc-
ing radiotoxicity in highly active wastes. For the first
time, a closad parfitioning and transmutation cycle
was experimentally demonstrated, and shows that it is
technically feasible to reduce the radictoxicity of minor
actinices by a factor of 100

The Institute was also involved in the development
and application of the alpha nuclide Bi-213, used in a
promising alpha-immunotherapy against cancer,

The Institute for Advanced Materials (IAM) directed
its research towards the development of innovative
processing and testing methods for advanced mater-
ials, The emphasis was put on cost efficiency, perform-
ance improvement and the potential for standardiza-
tion, for the benefit of industry competitiveness.

In the context of achievement of the European Single
Market, IAM also developed the preparation of indus-
trially impartant norms and standards, in close collabo-
ration with responsible international bodies such as
CEN,VAMAS and ESIS. Standard test methods were de-
veloped for the assessment of mechanical perform-
ance, either for new classes of materials (technical
ceramics, composites), for new test methods (thermo-
mechanical fatigue, damage tolerance of ceramic
composites, residual stress), or for the improvement
of existing standards. This work helps 1o develop the
European Standards System.

To the benefit of the enwvironment and human health,
IAM continued to develop multiphase Ti-B-Mo5; per-
manent coatings for cutting tools; this could lead
to phasing out in most machining processes the syn-
thetic, lubricating cutting fluids which are non bio-
degradalyle and can produce allergies.

The Institute runs the European Network for Inspection
Qualification (EMNICQ), the Metwork for Evaluation of Steel
Components (NESC) and the Network on Ageing Ma-
terials Evaluation and Studies (AMES), in which partici-
pate industries, service vendars, licensing bodies and
RED institutions. These networks aim at the safety and
integrity of nuclear fission reactars for the benefit of
the citizen and the environment.

The Institute for Systems, Informatics and Safety
{I515) contributes to improving safety in industry and
to the well-being of the European population. The In-
stitute develops and applies its expertise in many
fields, including: nuclear safety and safeguarding of nu-
clear materials; industrial and transport safety; seismic
protection of buildings and civil engineering works,



natural resource and environment management; sup-
port to antifraud measures, consumer protection, and
the preservation of cultural heritage. In 1997, the Insti
tute increased its efforts in the regulation of biotech
nology in industry and on the evaluation of the poten
tial risks of transgenic manipulations.

As part of the Centre for Earth Observation (CEO)
project, and complementary to the activities of the
Space Applications Institute, ISI5 continued to operate
and update information systems to promote the use of
satellite-based Earth observation data. The work includ-
ed: updating the European Wide Service Exchange
(EWSE), now recognized as the leading source of infor-
mation regarding Earth observation in Europe; en-
hancing the G7 Environment and Matural Resource
Monitoring (ENEM) server by integrating it with 20 en-
vironmental databases across the world; developing
the CEO's Information Locator System (CILE) on behalf
of Third World countries;and developing a new Internet
protocol for rermate searching of geospatial databases.

The major part of the Environment Institute (El) activ-
ities provides scientific and technical support to other
Commission Services in designing and implementing
European Union policies, in the fields of emironment
protection, and food and drug consumer protection.

However, institutional research activities continued in
the areas of water and soil, including the use of AMAL
(Advanced Mobile Laboratory) to assess industrial sites

. Wiverte (loisiers wew with mavmericey modeling (mesh,

and landfll contamination. Four in sifu campaigns were
performed in the subalpine ecoregion to contribute to
setting up algorithms describing lake water quality
and to compare different methods for the determing-
tion of phytoplankion pigments.

Research activities have continued with the cbjectives
of developing cost-effective tools for monitoring the
state of European lakes and for the optimization of wa
ter-resource planning and management. The harmoni-
zation and development of analytical methods, which
is a basic requirernent for the implementation of
EC directives on water quality, has continued with
AQUACON (Analytical Quality Control) project

In the field of atmospheric processes, research activi
ties were mainly focused on tropospheric ozone, which
affects human health, crops and vegetation, and on
atmospheric aerosols, which are of major importance
in evaluating and predicting climate trends. An under-
standing of this is a key element in the design and im-
plementation of EL environmental policy.

The Space Applications Institute (5A1) concentrated
on possible applications of remote earth observation,
sensing and detection. The Institutes mission is 10
maximise the use of space systems for the benefit of
Europe’s policy makers, industry, scientists and citizens.
SAls imstitutional research on enwironment and cli-
mate covers the terrestrial and marine biospheres,
the lithosphere and the atmosphere, resulting in a
comprehensive approach to uses of earth observation.
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Significant progress was made towards establishing
standards for mine detector performance and sensor
validation: these standards will be applied to mine
clearance projects supported by the European Com-
mission in mine infected countries. The feasibility of a
multi-sensor system for anti-personnel mine detection
and identification was also studied.

SAls work on the improved management of natural
hazards focused on developing the Space Techniques
for Risk Management (STRIM), a joint venture with ES&
and the Council for Europe, and on  liaison with the
[GXN task force on Matural Hazards. Work on forest fires
saw links 1o the European Community Humanitarian
Office (ECHO) and G VI (Standing Forest Commitiee
on Forest Fires). An inventory of existing techniques
and models to assess flood risk and flood damage
was completed, and work on drought indicators was
developed in co-ordination with the Mediterranean
Observatory.

The Institute for Prospective Technological Studies
(IPTS) addressed priority subjects in various techno-
legical felds, ensuring a neutral, Europe-wide assess-
ment of scientific and technological change. It at-
termpts to gain a better understanding of the impact
of technology an the socio-economic environment,
in particular on employment and cormpetitiveness,
The fields covered were Mobility and Transport Re-
search, Environment, and Enengy.

Through the ESTO (European Science and Technology
Observatory) network, made up of 14 European na-
tional 5&T organisations which share the responsibility
of providing timely access to information on scientific
and technological change of socio-economic rele-
vance, IPTS has direct access 1o a very large number of
specialists. Information obtained through the Observa-
tory contributed to studies and the 'IPTS Report; which
is the main “broadcasting” joumnal of the Institute,
directed towards European decision makers.

The Eurcpean Integrated Pollution Prevention Control
Bureau (EIPPC) was created to support the European
Union policy for a high level of overall environmental
pratection. Its objective is to set high standards of prac-
tice, and to reduce emissions and their impact on the

environment as a whole. It is responsible for the formu-
lation and the distribution of the Best Available Tech:
nigues (BAT) Reference Documents,

Institutional Scientific and
Technical Support for Community Policies

The JRC scientific and technical (S&T) expertise was di-
rectly available to the various Directorates General of
the Commission in order to support the formulation
and implementation of Community policies. The Insti-
tutional support activities fall under the Community
Framewoark Programmes and accounted for 35% of the
JRC's programme activities in 1997, They were related
to the following Framework Programme lines: Infor-
mation Technologies, Environment and Climate,
Agriculture and Fisheries, Targeted Socio-Economic
Research and Nuclear Safety and Safeguards through
the JRC specific programmes 1995-1998.

The support activities are customer driven, in fulfill-
ment of impartial and neutral scientific and technical
requirements arising from EU directives, decisions of
the Commission and the Council, or obligations stem-
ming from the Euratom Treaty. The work carried out in
the JRC Institutes is illustrated in Table 2.

In 1997, the three main lines of JRC suppaort activities were:

1. JRC Support for the Environmental Pglicy, which
accounted for 43% of the scientific and technical sup-
port budget. It provided DG Xl (Environment, Nuclear
Safety and Civil Protection) with scientific and technical
assistance for the implementation of the legislationon
chemical pollutants,atmospheric pollution, water gual-
ity, chemical waste, industrial risks, and nuclear safety.
This work is part of the 5th EC Action Programme in the
field of the environment, and includes:

» The European Chemicals Bureau (ECB), which is now
handling all the technical and scientific tasks required
for the classification and labelling of dangerous
substances, the implementation of the notification
scheme for new substances; testing methods forchem-
icals, export/import control of dangerous substances
and preparatory work on the Biocides Directive,









The technical specihcations of a large scale demon-
stration project, IDEA, for electronic animal tagging
with passive transponders, were prepared. The tag-
ging of one million animals in various countries of
the EUis contemplated. The general database struc-
ture for the follow-up of the IDEA project was
defined. The testing of animal identification devices
for the development of standardized test proce-
dures between IDEA and the International Commit-
tee for Animal Registration (ICAR) has also started

» Quality control of foodstuffs, by supplying certified
reference materials, providing suitable analytical
proacedures, and supplying and/or coordinating lab-
oratory intercomparisons for evaluation and im-
provement of existing methods and development
of new methods of analysis,

3.JRC Support for Nuclear Safeguards (Euratom Safe-
guards DG XVII, IAEA Safequards support programme
DG 1) accounted for 28% of the scientific and technical
support budget.

Most of the work undertaken dealt with the following
Tasks:

» Completion of the design phase of the on-site labo-
ratory for safequards anmalysis at the reprocessing
plant at La Hague;routine analysis of nuclear materi-
als samples; examination of the purchase and test-
ing of major equipment.including the development
of analytical technigues and their implementation in
these on-site laboratories and the training of inspec-
tors in the application of safeguards techniques.

# Training of inspectors, harmanisation of in-senvice
nuclear safeguards inspection practices, providing
state of the art equipment and reference analyses of
nuchear materials samples.

¢ Work on non-destructive assay, sealing and identifi-
cation techniques, surveillance technigues, testing
of safeguards equipment, data information treat-
ment, health physics and training.

Eremymoaitic aTivily mescrerment on colfored (ol

In addition to supparting the three major sectors listed
above, the JRC has also drawn on its capacities and on
the presence in its institutes of appropriate teams and
tools to provide the EL with support activities in other
institutional scientific andtechnical figlds:

For instance, it has helped DG I (Industry) by working
on the safety and reliability of informatics systermns
needed for other activities, Another area in which as-
sistance was provided to DG Il is foodstuff analysis,
with particular emphasis on toxic maternals in contact
with food, irmadiated food, and the development of
analytical methods related to fertilisers. This work is in
suppaort of the industrial policy.

For DG XX {Consumer Policy and Consumer Health
Protection), the quality control of consumer products
was further focused on, with particular attention to
trace contaminations in industrial products such as
CoSmERIcs,

Finally.in support of DG Xl (Environment, Nuclear Safe-
ty and Civil Protection) and DG XVIl (Energy), tech-
nigues for inspecting ageing nuclear components, in
order to prevent any danger to the environment, were
further developed
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Competitive Activities

Competitive activities are in the process of becoming
an integral part of the JRC corporate culture, This
change is taking place at a rate compatible with the
averall evolution of the JRCS mission,

The introduction of Third Party Work, towards the end
of the eighties, was the first step in opening the JRC up
to competition. This process reached a new stage with
the Fourth Framework Programme (1994-1998), which
aims to gradually introduce a market-oriented, cus-
tomer-contractar refationship into most JRC activities,
The year under review (the third since this new com-
petitive mandate was instituted) has been for the JRC a
period of further adjustment to the competitive chal-
lenge, but has also representad an opportunity for con-
solidating the achievements of the first two years.

The market in which the JRC operates since the 1st of
lanuary 1995 can be described as falling under two
main categories: the traditional external market, where
the JRC conducts research and supplies services under
Third Party contracts, and an enlarged competitive
market, where the JRC:

p competes for, and participates in Shared-Cost Ac-
tions under the 4th Framework Frogramme, in asso-
ciation with partners fram Member States;

B competes for scientific and technical suppaort work
for other services of the Commission, in response 1o
invitations to tender (also under the 4th Frarmewaork
Programme);

» participates, in the context of a competitive ap-
proach, in various other Community activities that
are put out (o tender,

The JRC portfolio of Shared-Cost Actions had reached
over 95 contracts in number by the end of December
1997 for a total net earned value of 15.5 Mioecu for the
year 1997, These results show that the JRC has some-
thing to offer to research consortia as a source of high-
guality research, generally in the form of expertise and
facilities that closely match the requirements of many

companies and research institutes inmvolved in the
Specific Programmes,

Competitive scientific and technical activities in sup-
port of the Commission have continued at a sustained
rate in 1997 The total of new contracts won in 1997 is
well over 55 with a total contract value of 18.5 Mioecu.

Examples of ST support activities where the JRC suc-
cessiully bid in response to Commission services calls
for tender can be found in the following projects:

¥+ in support of the Environment Policy: monitoring of
tropical forest ecosystemns via remaote sensing appli-
cations;

» advanced comparative food analyses for industrial
and Consumer Protection Policies:

» the study and implementation of ways and means
for transferring selected technologies belonging to
the Community to targeted industries.

Qutside the Framework Programmes, the JRC has
gained competitive contracts with a total value of
6.1 Mioecu in 1997, hew activities cover, amongst
others, studies for the definition of a decision support
system for coastal area management.

In addition to these activities, the JRC continued to
perform and obtain new work under contract from
Third Parties. Mew contracts in 1997 totalled 11.1 Mioecu
{curmnulative actual 432 Miocecu over 3 years). Recent
significant contracts being carried out include:

- the design, procurement and operation of an inte-
grated infarmation system delivering network ser-
vices to a large group of cooperative banks in one
Member State;

p the study of the optimisation processes for plan-
ning, managing and protecting the water resources
of a large European region.



HFR Supplementary Programme

As reported earlier, the High Flux Reactor (HFR) at Pet-
ten is operated by the Commission in accordance with
the Euratom/Metherlands agreement of 25 July 1961,
On 27 June 1996, the Council adopted a four-year
(1996-1999) supplementary research programme 1o
be implemented by the Joint Research Centre for the
European Atomic Energy Community, concerning the
operation of the High Flux Reactor (HFR) at Petten. Un-
der previous supplementary programmes, the activi-
ties of the HFR were essentially the outcome of a co-
operation between two partners, Germany and the
Netherlands. The new supplementary programme in-
troduced two major changes. On the one hand, the co-
operation was enlarged to include France, which de-
cided to supporn the HFR. On the other hand, besides
traditional work for the nuclear R&D and industry, it was
decided to dedicate a large part of HFR activities 1o
medical applications. On the basis of contractual rela-
tionships, the reactor is now a major contributor to the
production of medical radicisotopes for the European
radio-pharmaceutical industry. Taking advantage of

Competitive Activities

the unique possibilities offered by the HFR for the
treatment of glioma, a highly malignant cancer of the
brain, a pilot clinical testing of Boron Meutron Capture
Therapy (BMCT) was continued within a demonstra-
tion project funded by DG XII. After 10 years of efforts
by all the partners working with the JRC in this field,
this is the decisive step which will make this promising
new therapy available for human treatment.

In 1997, the HFR went successfully through the in-ser-
vice inspection of the reactor vessel, an operation
which has to take place every 3 years. The number of
operational days in 1997 was 280 days, slightly above
the planned 273 days, and the occupation level for
experiments was on average around 0%,

Another significant achievement is the upgrading of
one of the beam tubes, used for the measurement of
resiclual stress in materials by neutron diffraction. This
technique is applicable to a wide range of compo-
nents used in industrial plants, aeronautics, or the car
industry.

<o

1able 7 —Competitive Activities (Mioecu)

Inscribed in TOTALS
1997 accounts

Inscribed in
1995 accounts

Inscribed in
1296 accounts

13,6 11,17 43,2

Third Party Work 18,5

Shared-Cost Actions 3,9° 9.8 1555 0:dt
Competitive Support 4.8 10,6 18,5 33,9
Competitive Activities outside the FWP 1;3 412 6r1 1 1 r6

TOTALS 28,5 38,2 5hKa 1179

** T fogparmes ol ot ekl the aimalies pevTormed oidler exeimal canivadt and
redabe! 1o the WP reackor af Peften (ML camied out By the instiuge v Advonced
Moteriok, winch gmoun o avoond 5§ Misecw b 1997

* “Mlotching funds” i for porticination by JRY in specic programimes of indiect
action) nof inckided
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JRC Information Days,
Publications, and Conferences

As one of the measures to increase the wvisibility of
the JRC and stimulate collaboration with industry and
the national research and acadernic world, members
of the JRC Board of Governars have taken the initiative
in recent years in organizing JRC Information Days in
Member States Following successful events in Ireland
and Finland last year, the Swedish Member of the Board
of Governors, Professor Janne Carlsson, President of
the Royal Institute for Technology, Stockholm, took the
initiative and a similar event was held on 25-26 Sep-
tember 1997,

The event, arganized by the Swedish RED Council with
the JRC, drew some 140 participants representing
industry notably SMEs, research institutes and universi-
ties. The programme of the first day in Stockholm was
devoted to a presentation of the JRC by the JRC dele-
gation led by Mr. H. Richardson, the Acting Director
General, and directors and representatives of all JRC
institutes. This was followed by discussion sessicns on
the individual institutes and their projects of interest
to the Swedish participants. During the second day
the JRC participants visited Swedish industry, research
institutes, and authorities in the Stockholm and Go-
thenburg areas. The JRC unit for Public Relations and
Fublications took care of the dissemination of informa-
tion material to the participants, who also followed JRC
presentations on Intermet.

The Information days in Sweden gave rise to further
collaboration by Swedish partners in JRC activities. To
consolidare this, a Swedish delegation recently paid a
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visit to the JRC Ispra Site. This will be followed up by
other schemes for extending JRC collabaration with this
Member State, for instance in multi-lateral networks
through which the JRC conducts much of its work.

The JRC offers a vast array of publications on scientific
matters, ranging from papers and articles published
in scientific magazines, to conference papers, EUR re-
ports, reviews, and information about the JRC posted
on INTERMET.

In 19497 the IRC published in total around 1333 papers,
and their distribution by Institute is shown in Table 4.

The detailed list of JRC publications is published each
year in the *Publications Bulletin?The last issue, Mo. 17,
published in March 1997, lists all publications issued in
1996.

Most of these publications are available upon request
from the Public Relaticns and Publications Unit, Ispra,

In addition to publications, the above mentioned Bul-
letin lists all patents obtained by the JRC There were 23
patents granted in 1997, A considerable increase in
comparison with previous years,

Each year, the JRC organizes a number of conferences,
wiorkshops and seminars at its five sites in Europe. The
numerous visitors show the constant interest of the
scientific community in the contributions to research
and development made by the JRC.

Articlesin  Conference EUR Special
Institute Articles in Journals  Proceedings  Papers Reports  Publications TOTAL
General Management 1 S — 3 9 16
Institute for Reference Materials and Measurements 30 57 49 4 1 141
Institute for Transuranium Elements 46 20 48 2 — 116
Institute for Advanced Materials 42 106 56 15 13 232
Institute for Systems, Informatics and Safety 49 150 35 26 21 281
Environment Institute 63 67 87 34 10 261
Space Applications Institute 30 78 42 21 45 216
Institute for Prospective Technological Studies 2 15 12 28 13 70
TOTAL 263 496 329 133 112 1333




Human Resources

The JRC statutory staff is made up of officials and tem-
porary agents, including both scientific-technical and
administrative staff. Although at a pace limited by the
actual recruitment possibilities, the JRC has started
implementing the new research staff policy, which
establishes targets (40% for permanent staff 35%
for temporary agents with a 5 year contract and 25%
for temporary agents with a 3 year contract) to be
achieved within a 5 year pericd.

By the end of December 1997, the statutory staff
numbered 1871 + 221 auxiliary agents, as cormnpared
with 1746 + 190 auxiliary in December 1996, Table 5

gives the distribution of statutory staff in 1997, Besides
normal mobility, a number of staff members retired in
1997, having reached the statutary age limit. Recruit-
ment for replacements was in progress at the end of
the year.

In addition to statutory staff, 148 scientists were also
active in the JRC under various hosting schemes:;

= senior scientists hosted as visiting scientists;

naticnal experts seconded to the JRC by Member
States, to participate in selected scientific work;

Table 5 —Distribution of statutory staff (including auxiliary agents)

Institute 1995 1996 1997
Directorate General 25 34 41
Programmes Directorate 1 3 8 1 0

Resources Coordination—Scientific & Technical Support Ispra

347 428 426

Institute for Reference Materials and Measurements

169 181 186

Institute for Transuranium Elements

194 186 190

Institute for Advanced Materials

250 267 291

Institute for Systems, Informatics and Safety

433* 276 287

Environment Institute

219 222 240

Space Applications Institute

101 100 147

Institute for Prospective Technological Studies

26 35 43

9 9 10

JRC staff seconded to national bodies
Auxiliaries 143 1 90 2 21
TOTAL 1929 1936 2092

*  form st of the dnstitute for Sysems Engingering and informatics and fmsditute for Soery Fechinalogy:




post-doctoral scientists and DOs-Oracdiae students

trained through a programme of fellowships

Tabie 6 gives the distnibution, Dy Institute, of these si-
entists working at the JRC at the end of December

1997

In addition, about 10 scientists each vear come from a
third country, assisted by a grant within the framework
f a Commission agreement with their countries or

with the International Atomic Enengy Agency (IAEA)

Besides the above mentioned scientists, several senior
scientists and about 142 trainees wiork at the JRC Insti-
tutes at no cost 1o the EL budget, in general for short

penods af time
RS B LH TS

—Visiting scientists, seconded experts, grantholders (as of December 1997)

Visiting Seconded  Post-Doctoral Post-Graduate
Institute Scientists Experts Scientists Students TOTAL

1 1

Resources Coordination — — =
Institute for Reference Materials and Measurements 2 = 1 3 2 3
Institute for Transuranium Elements T = 1 0 1 ?

11 15
12 29
14 23
9 25
6 15
76 148

Institute for Advanced Materials

Institute for Systems, Informatics and Safety

Environment Institute

Space Applications Institute

Institute for Prospective Technological Studies

N (O -
O Wi iWw|=—
~N N A RO (W00

W

TOTAL 2




Finances

The budget (commitrments credits), as implemented
by the JRC in 1997, is given in Table 7.

Total JRC committed financial rezources amounted 1o
291,316 Mioeow:

& for the execution of the JRC specihic programmes
(Research and Institutional support activities for the
services of the Commission)

p for the execution of JRC competitive activities with-
in the framework of the EU budget (participation in
shared-cost actions, competitive support activities

for the services of the Commission, JRC participation
in other Communily activities, contributions from
the Dutch, German and French governments for the
operation of the HFR and from JRC customers fior
the execution of work at their request).

The hnancial resources for the specific programmes
were provided by the JRC part of the General Budget
for the European Union 1997 and the contributions
from the EEA (European Economic Area) countries:
leeland, Liechtenstein and MNorway for the EC pro-
grarmmes. In addition, there is a contribution fram 1996
onwards to the EC programmes from lsrael.

lable 7=1997 Budget implementation in Mioecu (Commitment Credits)

Institutional activities
Information and Communications Technologies
Industrial Technologies and Materials Technologies
Measurements and Testing
Enwironment and (limate
Agriculture and Fisheries
Non-Nuclear Enengy
Targeted Socio-Economic Research
Subtotal £C Specific Programmes
Nuclear Safety and Safequards
Controlled Thermanuclear Fusion
Subtotal EAEC Specific Frogrammes
SCA EC Programmes
SCA EAEC Programmes
Subtotal SCA
Total Specific Programmes
Competitive Activities
Participation to Shared-Cost Actions (5CA)
Cornpetitive Scientific and Technical Support Activities
Participation to Community Activities outside the FWP
Work for Third Parties
Subtotal
HFR Reactor

HF R Completion of Previous Programmes
Subtotal

TOTAL

1996 1997
2,946 3,516
21,534 21,190
26,722 28,312
74,451 80,800
10,849 13,548
3,838 4,691
7,728 9,406
148,068 161,463
63,229 64,365
10,310 12,483
73,539 76,848
3,013 6,029
0,411 2,012
3,424 8,041
225,031 246,352
a,0m 5,074
10,191 8,908
1,879 2,754
16,561 20,051
32,642 36,787
8,088 8.110
6,262 0,067
14,350 8177
272,023 291,316
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The Institute for Reference Materials and

The IRMM promotes and harmonizes the wuse of
Eurcpean standards, reference materials and metho-
dologies at the European level, In 1997, the Institute
pursued its specific programme under the heading
Measurements and Testing and contributed to the
Framework Programme line “Industrial Technologies
and Materials Technologies: IRMM consolidated its
responsibility fer managing the BCR'S (Bureau Cormmiu-
nautaire de Référence ) reference materials.

IRMM also provided support activities for Community
policies in the area of environment and nuclear safe-
guards, the safety and quality control of consumer
products, and reference measurements and materials
for quality control of foodstuffs, It provides services and
reference materials to various customers from the
Eurapean Member States and around the world.

A.Institutional Activities
Institutional Research Activities

The measurement expertise and refined analytical
technigues of the Institute have made it possible to
establish a coordinated analytical measurement sys-
temn at the European level, for the characterisation and
certification of high quality reference materials, ap-
plicable in both the nuclear and non-nuclear fields.
Within this framework, IRMM has further extended its
tasks and responsibility for storage, stability control,
distribution, sales administration and recertification for
BCR certified reference materials.

Special Certified Reference Materials (CRMs)

The agreement signed in 19% with the International
Federation of Clinical Chemistry (IFCC) led IRMM 1o focus
on the preparation of materals for bio-medical, environ-
mental and public health protection. The first stages of a
project on urinary proteins are under way. Planning is in
progress for other projects, on glycated haemoglobin (for
monitoving  glycoemia in - diabetes patients), multi-
enzyme calibrants and a serum panel for hCG (human
chorionic gonadotrophin hormaone) isoforms, used o
defect early pregnancy, certain fypes of cancer and em-

Measurements (rRVM)

bryonic disorders. in addition, prefiminary discussions on
projects for osteoporosis and markers for cardiac damage
are being conducted. In another agreement with the
Swedish and Swiss Notional Measurement [nstitutes, the
determination of trace efements in serum is being as-
sessed. Negotigtions have been concluded with industry
for the production of CRMs of genetically modified organ-
isms.A contract has been signed to make possible the val-
idation of measurement equiprment for reading isolopic
signatures in breath guases, used for the early detection of
stomach wicers and cancer.

In order to provide a reliable basis for the determina-
tion of a possible radioactive contamination of de-
ceased persons having been in contact with nuclear
rriaterials in the past the WS National Institute of Tech-
nology is preparing a reference material for which
IRMM has been invited to provide specific certification
data.

Intentional and accidental releases of radionuclides
have been continuing for aimost 40 years. To enable
correct assessment of related potential health hazards
to the European population, reliable, precise and rapid
analytical methods are necessary, both for monitoring

purposes and in the case of in-:idents.ThisrlEQui[Emagm}i
resulted in the ongoing development with respect to

lowy level radicactivity determination invarious matri-
ces relevant to the dose burden of the European citi-
zen. The year 1997 saw the finalisation of procedures
forwater and sediment and the start of a procedure for

shellfish samples, all applying highly selective chroma-
tographic techniques in combination with extremely’

sensitive spectrometric detection. Advantages of the
new methods are accuracy, speed and the strong re-
duction of hazardous wastes. This instrumentation is
used to provide primary isotopic gas standards for the
international measurement community,e.g.in the area
of atmospheric chemistry.

The expansion of the International Measurement
Evaluation Programme (IMEP) which enables Reld
laboratones world-wide to compare their results 1o
Sl-traceable values, has continued. The International
Measurement Evaluation Programme on trace ele-
ments in water has been completed, with about 200
participants from 26 countries, an exercise for trace ele-
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ments in serum has started in cooperation with a Scan-
dinavian External Quality Assessment Scheme (EQAS)
and the programme was extended to the industrial
sector with a proficiency testing exercise for trace ale-
ments in polyethylene attacking an important prob-
lemn for car manufacturers. This 10th IMEP mound is
also important because of the EC Directive 94/62/EG
{meetals in packaging waste). Samples have been sent
to participants for analysis.,

Materials for neutron dosimetry were produced in sup-
port of the nuclear energy producing industry and
research institutions operating test reactors. Theses
dosimetars are used for neutron fluence rate measure-
ments in the reactor, for safety surveillance purposes
and for optirmising reactor performance.

Quick Response to Consumers Concerns:
Safety of Euro Coins

in the field of freavy metal traces of emvironmenital or big-
medical relevance, analytical research wias carmed out on
the release of nickel from Eurg coins, in order to evaluate
their allergenic potential. Concern had been raised by the
European Bureau of Consumers’ Unions about the poten

tial of nickel released from such coins fo provoke allergies
while being handied by consumers, banks, shops, etc. The
JRC carried out the necessary chemical reference meas-
vrements and found thar the nicke! content release from

the new Euro coins was similar to that of many coins cur-
rently in circulation, and substantially fower than some of
fhermn.

Current developments in the nuclear enargy sector
(increased fuel burnup, Pu recycling, plans for waste
transmutation), require improved knowledge of basic
nuctear data, This is clearly spelled out in the
*Michelangelo Initiative® which was formulated by the
European nuclear industry under the aegis of the Euro-
pean Commission. IRMM is the only European labora-
tary which is capable of producing these data over a
wide energy range from a few meV to about 20 MeV.
Especially the GELINA facility is the only facility world
wide to provide the high resolution neutron Cross
section data required for many of the above men
tioned applications.

Erra T TR ey T
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With the two versatile neutron sources of the Institute
ILINAC and 7 MV Man de Graaff), neutron interaction
data measurements were performed for applied pur
poses, following the recommendations of the OECD
MEA Muclear Science Committee, in particular its Work
ing Party an International Evaluation Cooperation
IRMM coordinated the worldwide experimental activi-
Iy to solve the remaining High Pricrity Reguests in
the frame of the NEA Werking Party on Measurements
Activities.

Meutron Reference Measurements for sale energy o-

duction. for waste transmutation and for sh elding ap

plications were performed,

In particular, measurements of the fission fragment
mass distributions of neutron induced fission of U
were continued and the analysis of the data has
started. In a collaboration with the University of Gent,
light particle accompanied fissicn has been measured
for neutron induced fssion of “¥Pu in the resonance
energy region and for spontaneous fission of the even
Fu isotopes. Activation data for about 30 short-lived
activation products, measured in collaboration with
the “Forschungszentrum; Jdlich, and Argonne National
Laboratory, are being analysed.

IEMM has a Treaty obligation (1) 1o improve the data
for the set of neutron reactions which are used as refer
ence standards for all neutron data measurements, and
(2) to act as a standards laboratory for radicnuclide me-
trology: In 1997, work concentrated on three important
standard cross-sections: ""Bin.og *=UInt) and Hinn).




The total cross section data of "8, measured within the
framework of an international collaboration on the "8
neutron cross section standard, have been analysed.
The construction of an improved icnisation chamber
for the determination of the ratio of the reference cross
sections “*Uinf) and Hin,n} is making good progress.

In radionuclide metrology, two “=11 solutions are being
standardized within the framewark of the "Bureau In

ternational des Poids et Mesures® (BIPM) comparnisans.
A solution of b, which is a candidate nuclide in can-
cer therapy was standardised and decay data werne
measured in the frame of an EURDMET project. At the
“Linear Accelerator” (LINAC) for neutron data, equip-
ment and shielding in the new experimental hall for
radiation physics have been constructed for the pro-
duction of X-ray saurces.

International Collaboration: Measurements
for Improving Safety and Waste Treatment

Collaboration with the Commissarial a Energie Ato-
migue (CEA), Saclay. on data needed for waste transmuta
tion sfudies, was confinued with the analysis of the meas
tred cross sections of #Te. Measurements of ““Np in the
resonance region have been started. Similarly, in the con
text of a concerted action to the same end high resolution
measurements of the inelastic scattering cross sections on

2T
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=P hove been initiated, These measuraments are mpor-
rant for Appications in e deveropment off nuclear fuels
and the management of nuclear waste materals. Intermna-
tional collaboration on the Coppler broadening of ney-
fron resanances, also with CEA, was continued with meas-
wrements on U0, NpO: and HgCls. Measured data for
metallc U and U0, were successfully analysed with a sim-
ple solid stare model; these measurements are important
for the calcufarion of the temperature coefficient of reac-
tivity, especially for figh fuel burm-up,

Institutional Support Activities

RMM'S support activities were, among others, related
to Muclear Safeguards at the request of DG | (External
Relations), for the International Atomic Energy Agency
(IAEA), and of DG XWil (Energy, Euratom Safequards

Directorate). Numerous non-nuclear certified refer-
ence materials were also prepared for other DGs (1LV).
The following activities highlight work carried out as
institutional support 1o other Directorates General;

e Work on dried nitrate or metallic spike materials was
continued, to improve safety at large processing
plants, and uranium and plutonium isoiopic refer-
ence materials were prepared on behalf of DG | for
IAEA Low cancentrations implied meticulous chem:-
ical work in IRMM's ultraclean chemical laboratony.

» IBMM provided solutions for detector calibration
needed in non-destructive assays of uranium and
plutonium at the request of DG XV (Energy).

» Certified reference materials of foodstuffs were pre-
pared tor DG Il (Industry) and DGV (Agriculture), in
order 1o fulfil quality contral requirernents for the
enforcement of European legislation. For DGV, the
new activities on selenium speciation in animal
foodstuffs made significant progress and further re-
search is in progress. Cosmetics analysis and a prod-
uct safety data bank were being further performed
and developed for DG XXV (Consumer Policy).
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The Institute for Transuranium Elements (v

The Institute for Transuranium Elements contributed to
the Framework Programme line Muclear Fission Safety
with specific research areas such as basic actinide
research, safety of nuclear fuels, mitigation of long-
lived actinides, and spent fuel characterisation.

Work on the safety of actinides in the nuclear fuel cycle
continued to be the major contribution of the Institute.

ITU also provided scientific and technical support for
Community policies in the area of nuclear safety and
safequards, predominantly related 1o the implementa-
tion of on-site laboratories at Sellafield and Cap la
Hague, but also related to nuclear safety in Eastern
countries and the Russian Federation. In addition, ITU
continued to carry aut contractual work at the request
of various customers,

A.Institutional Activities
Institutional Research Activities

Work in Basic Actinide Research continued as one of
the major activities of the Institute in 1997, The contin-
uing and rapidly growing interest in the aclinides re-
sults from four major reasans:

» The application of two “major” actinides (uranium
and plutonium) in the fuel cycle;

» The growing interest in some‘minor*actinides (nep-
tunium, americium and curium) in the framework of
wasie management (partitioning and transmuta-
tion programrmes);

» The growing interest of the scientific community in
the multiplicity of very unusual and highly interest-
ing chemical and physical phenomena of actinide
compounds and

p The potential applications of actinides in nuclear
medicine, for example alpha-immunotherapy.

Synchrotrons Shine New Light
on Basic Actinide Research

The wse of X-ray synchrotron sources has already made a
substantial impact on studies of magnetic phenomena.
Because of the presence of absorption effects associated
with each element, the X-ray beams can be made
“elemnent specific™ by tuning fo these absorption edges.
An elegant demonstration of this is the study of solid solu-
tions between two compounds, where the important
guestion is the magnelic configuration of each species,
Using very smaill crystals (fess than 1 mg in mass, and
dimensionsof about 1 x 1 x 0.1 mm**3)of Np substituted
into a uranitm compound, researchers at (TU, Karlsruhe,
using the worlds most powerful synchrotron in Grenoble,
France (the Ewopean Synchrotron Radiation Facility),
have shown that the technigue can see individually the
magnetic signal associated with both U and Np atoms.
These experiments, using new fechnigues involving reso-
nance scattering, open up the possibilitiy of determining
the electronic structure and hence the speciation of frans-
plutonium ions in the solid state.

In vitro studies on alpha-immunetherapy continued in
collaboration with partners from Mantes (France). At
the Memarial Sloan Kettering Cancer Center in New
York, 9 patients were subjected to phase 1 clinical tests.
The production of actinium-225 by cyclotron iradia-
tion of radium-226 was demonsirated.

New Production Method for Nuclide
Used in Alpha-Immunotherapy

The Institute is invalved since a few years back in the devel-
opment and application of the alpha nuchde Bi-213 fora
new alpha-immunatherapy: reatrment against concer,
One of the problems was the lack of sufficient amounts of
this nuclice for current and future medical applications.
Bi-213 used in alpha-immunotherapy was successfully
generated by iradiating Ra-226 with protons. Together
with the Cyclotron group of the Forschungszentrum Karl-
sruhe it has been demonstrated that Ac-225, which 5
the precursor for a Bi-213 generator, can be obtained by
this new method in shorter time periods and with less
effort than by processing aged U-233 the previous source
material

4



In arder to increase cost-effectiveness of nuclear power
production, research and development is undenway
to increase the fuel residence time in the reactor,
.. the burn-up of the fuel, without putting safety at
stake. The Institute is establishing those basic parame-
ters and characteristics,which are relevant to the safety
of the fuel and which are incorporated in a code
(TRANSURAMUS) developed at the Institute and used
inter alia by rany licensing authorities

In the area of safety of nuclear fuel, porosity distribution
and micromechanical property measurements con-
tinued with fuel of 80 GWd/t average burn-up. Simis-
lated high burn-up UC: fuel up to 200 GWd/t has been
fabricated and characterised in order to perform
ricro-structural examinations. Fission gas release from
power reactor fuel of a burn-up of 90 GWd/t was ana-
lysed and evaluated. Source term measurements on
samples from safety expeariments were performed and
equipment was up-graded for fast fission product
release measurements,

In the held of fuel fabrication technologies, new tech-
nologies (sol-gel and infiltration) were tested for var-
ous applications in transmutation programmes. The
fuel performance code TRAMSURANMUS was further
improved and consequences of high burm-up were
modelled. These activities, of particular interesi to
operators of nucléar reactors and fuel fabrication
plants, and 1o national and international authorities
in charge of licensing and regulation, contribute to
improved nuclear safety, particularly in phenomena
which occur in light water reactor fuel rods at ex-
tended times of operation,

In the area of spent fuel characterisation, leaching,
oxidation and comosion experiments continued en
SIMFLUIEL, irradiated UQO; as well as imadiated Pul); and
irradiated MOX fuels, The leaching and comosion éx-
periments were performed in granite environments
and simulated groundwater, The oxidation experiments
were performed at temperatures of up to 1000°C.This
work is directed towards the characterisation of un
processed spent fuel and its behaviour under long
termn storage conditions, determination of its radio-
tomic potential, and investigation of leaching of this
waste form under various realistic conditions.

Reduction of Minor Actinide Radiotoxicity
by a Factor of 100
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products with an overall partitioning yield of 99.9%. From
this and the observed transmutation half-life of 2 years it
can be concluded that it is technically feasible to reduce
the radioroxicity of minor actinides by a factor of 100 with
ahalf-life of about 3 years including the out-of-pile time.

Collaborative work with leading national laboratories
takes place mainly in the area of mitigation of long-
lived actinides and hssion products, with particular
emphasis on further reduction of the radiotoxicity of
highly active wastes.

In the framework of cooperation with various Euro-
pean pariners, fuels have been fabricated, charac-
terised and welded into pins for different irradiation
experiments, including the irradiation of americium in
the thermal reactor Osiris (Actineau) and the homoge-
neous incineration of fuel with high plutenium con-
tents in the High Flux Reactor at Petten [TRABANT).

The extension of the mingor actinide laboratory made
substantial progress in line with the schedule. The sep-
aration of actinides from the SUPERFACT fuel was dem-
onstrated with advanced reprocessing technigues, and
material science and hssion damage investigations of
inert matrices continuec.

In the area of safeguards R & D a new chemical separa-
tion method for preparation of mass spectrometer fila-
ments was developed, validated and implemented. A
highly sensitive thermal ionisation mass spectrometer,
capable of measuring up to four masses simultaneous-
ly, is under evaluation for safeguards applications.

Institutional Support Activities

Non-proliferation of nuclear weapons is an impartant
policy objective of the European Unicn. In addition, the
European Commission has itself executive powers un-
der chapter 7 of the Euratom Treaty to control nuclear
materials in the Union. The Euratomn Safeguards Direc-
torate of DG XVl is carrying out inspections in accept-
ance with Treaty requirements and international obli-
gations of the Community.

Ir support of Community Policies in the area of nuc-
lear safequards and fissile material management for

DG XVIl, major progress was made towards the imple-
mentation of the on-site laboratory at Sellafield. The
design phase for the on-site laboratory at Cap laHague
was completed, and tender procedures for equipment
purchases were launched. MU analysts continued to
perform on-site and in-field support at the request of
DG XVl {about 1700 measurements). In-house analyti-
cal services continued (about 500 samples pa), and
work on quality assurance procedures and the nuclear
material data bank progressed significantly.

In support of IAEA safeguards, analytical services were
provided in relation to waste and swipe samples, Con-
sultancy and training was provided in clean laboratory
techniques, robotised analyses of nuclear materials,
and on-site laboratories.

B. Competitive Activities
Shared-Cost Actions

The Commission supports the further safe development
of nuclear energy in the European Union. For this pur-
pose, funds have been made available under the 4th
Framework Programme by DG X/l on a Shared-Cost basis,
The work on ongoing projects in the framework of the
Muclear Fission Programme continuedin close cooper-
ation with partners. S5ome examples aré: new partition-
ing technigues for the recovery of minor actinides
from high level liquid waste; Joint Experimental Feasi-
bility for Targets and Transmutation (EFTTRA) Experi-
ment on Transmutation of Americium; Source Term for
Performance Assessment of Spent Fuel,

Activities under Contract

As in previous years, the work camied out for various
customers concerned post-irradiation examination of
irradiated fuel, fabrication and characterisation of fuels
for transmutation, and examination of high burn-up
owide and mixed oxide fuels. A significant number of
new contracts was signed during 1997 with Siemens,
AG-Bereich Energieerzeugung (KWLU), CEA Cadarache,
COGEMA (Compagnie Geéngrale des Matidres Nucle-
aires, Vélizy, France),The British Nuclear Fuels plc, and






The Institute for Advanced Materials (1Av)

1AM contribured with its Research and Technological
Development activities in 1997 to the following Frame
work Programme lines: Industrial Technologies and
Materials Technologies, Mon-Nuclear Energy, Muclear

Fission Safety, and Controlled Thermonuclear Fusion,

1AM developed research activities on advanced mater-
ials, contributing to science and technology for the
beneft of European industry as well as European con-
sumers; some examples are the development of radio
tracer methods for the determination of heawy metal
release from gas catalysts and during food processing,
the investigation of the safety aspects of future fusion
machines, and the reassessment of industrial needs on
riowe] ¢ alahyTic washcoats to be used in car a5 axnaust

I":\."':ll.""'l'l.

&AM showed a special interest in pre-normative work
of vital importance for industry In 1997, the results

0}
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brained at 1AM have strongly contributed to the

yelopment and  improvement of standard fest
methads for mechanical performance assessment and

for new classes of matenals, such as technical ceramics

and Composites.
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A .Institutional Activities

Institutional Research Activities

The main goals of the Industrial Technologies and
Materials Technologies programme address the pre-
normative needs of industry in Europe, including:

» development of innovative processing and testing
methods for acvanced materials, focusing on cost
efficiency, performarnce improvement and standard-
isation potential;

» alignment of the broad scope of testing, processing
and analytical research on advanced materials,
including compaosites and interfaces, with the infor-
mation and data requirements of industne and
standards development by CEN {Comité Européen
de Mormalisation) and 150 (Internatignal Organisa-
tion for Standardisation);

» establishment of a European methodology: for in-
spection qualification associated with the validation
of advanced MDE (Mon Destructive Evaluation) tech-
niques for pressure vessels, pipingand power gen-
Eration components;

e networking of users in power industries, collaberat-
ing on the Institute’s data facilities for mechanical
properties and corrosion;

» enhancement of the potential of surface engineer-
ing methods, for the improvement of fatigue, wear
and corrosion behaviour, thermal barrier perform-
ance, and in biomedical and sensor applications;

e development of radio tracer (thin layer activation)
methods for the determination of heavy metal re-
lease frorm gas catalysts and during feod processing;

» development of radio tracer methods for advanced
applications in technical components and con-
sumer goods,

For the Non-nuclear Energy programime, the wark was
divided into two lines: Photovoltaic Energy and Elec-
tricity Storage, carrying out research and support activ-
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The Institute for Systems, Informatics and

The Institute for Systems, Informatics and Safety (1515)
is the JRC centre of expertise in the science and tech-
nology of safety management, the multi-disciplinary
analysis of industrial, socio-technical and ervironmen-
tal systems, and the application of information tech-
naology.

Work at I5I5 focused on those well identified tasks
under the Fourth Framewaork Programme where it uses
its skills and unique facilities to advance European
research for the benefit of European industry and the
well-being of the European population. 1515 was par-
ticularly active in supporting efforts towards the regu
lation of biotechnology in industry and the evaluation
of its potential risks.

1515 continued to provide scientific and technical sup-
port for Community policies. Customers included DGl
(External Relations) and DG XVil (Energy), DG Xl
(Envirenment, Muclear Safety and Civil Protection)
for work related to safety and licensing issues in the
ruclear, chemical and biotechnology industries, DG Il
(Industry) for Information Technology, DG VI { Trans-
port) for Aircraft Safety, the European Envirgnment
Agency, the Forward Studies Unit, and DG VI  Agri-
culture) and the Commission antifraud service (UCLAF)
for fraud control.

A.Institutional Activities
Institutional Research Activities

As part of the long term research that will help the
safeguards inspectorate harmess new technology o
improve efficiency and prepare for the inevitable new
challenges that will be raised by disarmament and the
enlargement progess, significant progress has been
made in neutron measurement technigues for Mon
Destructive Assay. A high efficiency counter for passive
neutron intemogation was constructed; sealing-boit
production was improved by implementing quality
control iechnigues,and seal-reading instruments were
improved by the adoptionof a new compact board; a
prototype of a high resolution acquisition system
based ona new laser type was developed for the 3D
reconstruction of plants and structures; a laboratory

Safety (sis)

prototype of a distributed surveillance systemn based
on digital cameras, compact industrial PCs and Ether-
net netwaork was developed.

Reactor safety research concentrated on severe acci-
dents in light water reactors and covered the following
activities: tests at moderate pressures (< 5 bar) were
performed in both FARD and KROTOS facilities at lspra
on the test sections o allow betrer observation of the
mixing, jet break-up and quenching processes;the de-
velopment of the REACFLOW code for the numerical
simulation of deflagration and detonation processasin
arbitrary gas mixtures continued. A two-dimensional
axisymmetric code version has been completed which
is now ready for industrial application. A fully three
dimensional pilot code version is in the testing phase.

Seismic Resistance of Structures

The facilities of the European Laboratory for Structural
Aszessment (EL5A)L continued fo provide a umigue testbed
for the application of the pseudodynamic test method for
checking the seismic resistance of stuctures. The dara
from these tests provide a scientific basis for the building
standard - Eurocode B-that constitutes Europe’s main
protection against damage lo life and property from
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in Lisbon has been constructed by reproducing the
original marterials and workmanship, and is being
tested at ELSA under a contract with the Partuguese
Government; an integrated system for monitoring and
preventing poliution and nisks associated with indus-
trial areas and mosvements of dangerous substances in
Sicily, as well as for the on-line management of related
emergencies, was installed an behalf of the Italian Min-
istry. of Environment. Another contract was signed
allowing the United States Muclear Regulatory Com
mission access to results from FARD guenching tests

Exploratory Research

1515 made a special internal effort to explore some
complementary research areas which might turn out
to be important for its future institutional contribu
tions;a total of 65 proposals were presented within the
Institute and 12 of them were funded. At the end of
1397, 10 of these were allowed to continue for a sec
ond' year, and a further 5 projects were added. The
projects covered a wide range of subjects, including
non=linear time senes analysis, brain-actuated control
systems for the disabled, voice 1o text conversion,
regional flood vulnerability, remote measurement of
water levels in environmentally sensitive areas, innova:

Semoll inceevation plany b the imveshiganan of aovanced wask? IRGimenT froceues

tive accelerator driven nuclear reactors, simulating
energy-emanonment interactions in Cities, determining
NOW CINZens Can participate in environmental deci
sions, modelling particle gas flows, smart materials,
protein folding, measuring the performance of artificia
joint implants, seismic monitoring, earthguake predic-

tion, and stress-wave release from fracturing rocks

Safeguards Plant at Obninsk

The European Cornmission, through the TACIS Pro
gramme. is supparring efforts in the Russian Federation

o improve nuclear matenal accountancy and confrol

As part of this work, a Sateguards Methoaolt

Iraining Centre (RMTC) is being set up ar the (sl

Physics and Power Engineering (IPPE) ar Obninsk, in the
region of Russia, I5/5, together with IPPE has been
given the task of designing and implementing the Centre

The princioal tasks of the RMTC

m

are the training of the Min

istry of Atomic Energy (MINATOM) plant operators as well

as of the domestic inspectons af the Russican Authority for

T

MNuclear secunty (GUSA TCMINALZOR) N fields such as de-
velopment and implementation of upgraded approaches
for accounting and safeguarding fissite materials. It uses
existing premises, already licensed for the use of bulk

quantities of nuchear materials. 5o far

» 15 Russian instruclors and A0 Russian inspeciors and

aperators hene been trained.:

e seminars on fuel fabrcgtion sofeguiords and repo-
cessing plant safeguards have been held in Obninsk,




The Environment Institute &)

The Environment Institute (El} contributed to the
Fourth Framework Programme, mainky in the lines
Emvironment and Climate and Life Sciences and Tech-
nologies, Through wvarious competitive actions, the
Institute also addressed Programme lines such as
Measurements and Testing and Nuclear Fission Safety.

In 1997 the El dedicated 70% of its institutional activi-
ties to providing scientific and technical suppert to
other Directorates General of the Commission in the
preparation and implementation of EC sectoral poli-
cies in the fields of the Environment and Consumer
Protection.

The Environment-Water Task Force, headed by the Insti-
tute director, has concluded its final report, based on
mare than 450 “ideas-proposals™ and on the position
papers prepared by the national contact points and
professional task forces. The proposed action plan will
be used in defining the specfic programmes of the Fifth
Framework Programme on water-related activities.

A.Institutional Activities

An adequate balance between research and direc
suppaort activities has allowed the Institute o provide
effective support while maintaining its scientific and
technical competence.

Institutional Research Activities

In accordance with the European Union's research object-
ives laid out in the Fourth Framewaork Programme, the
Institute ser up and coordinated Eurcpean research
projects which contributed to major international en-
vironmental programmes such as IGBP (International
Geosphere Biosphere Programme), IGAC (International
Global Atmospheric Chemistry), and EUREKA,

In the field of atmospheric processes, activities have
mainly been focused on tropospheric ozone, a harmiful,
globally increasing greenhouse gas, which affects hu-
man health, crops and vegetation,and on atmospheric
aerosols which are of paramount importance inevalu-
ating and predicting climate trends.

Biogenic Emissions from Vegetation and
Ozone Farmation in the Mediterranean Area

The aim of the Biogenic Emissions in the Mediterranean
Area (BEMA) project developed by the Institute is [o assess
the contribution of biogenic emissions from vegetalion
to tropospheric ozone formation in the Mediterranean
avea, in relation to the contribution from anthropogenic
sources. The last vear of BEMA phase Il was focused on
modelling/up-scaling activities. A large mesoscale experi-
ment, invelving 17 European laboratories, was fointly
avganised by El and Centro de Estudios Medioambien-
tales del Mediterrdneo (CEAM) in May/lune 1997 in the
Castellén area near Valencia in Spain, to test the muliidi-
mensional meteorological/chemical model developed
already. The experiment included ground measurements
{ernission rates, canopy fluxes, concentrations), as well as
measurements from aircraft and gethered balloons, to
characterise transpart and chemistry in the boundary
fayer of an 80 km corridor in the land-seabreeze direction.

The Acrosol and Climate project contributed toassess-
ing the impact of the aerosol burden on Earth radia-

tion. The Aerosols Characterisation Experiment {ACE-‘E]_: i
was during 1997 the main focus of the activity. The ™

project was carried out in collaboration with 25 Euro-
pean laboratories and included preparation of logistics

m-ge*ther with coordination of .?50 scientists, 6 aurcra.it."'

ipated successfully in the ACE-2 pmj&c:t‘hr' '

a series of gas measurements and' aerosol physical a
chemical characterisations. in Tmerlfe, I‘.lladefl”ra. the
Azores and Portugal. The medelling activity thus pro-
vides a more realistic description of aerosols in global

‘models, and should improve the estimates of radiative

forcing by those aerosols. The results of this project are
relevant to assess the impact of atmaspheric aerosols
on the global change and the extend to whichithis im-
pact varies as a result of human activities and na
phenomena. :

e

Institutional research activities in the water and ﬁl
areas included the use of AMAL (Advanced Mnhilg
Laboratory) to assess industrial sites and landfill con-
tamination. Samples from different estuaries have been
analysed to establish the relationships between toxic
element concentrations and flow vaﬁatlnns-p mmhs
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resources in Europe; air guality and effects of pollutants Acti s Contract
on the European population; development of analyti-
cal methods for food control; environmental risk as The institute has also carried out research under
sessment; endocrine disrupting chemicals tract to characterise industrial cor ites ar
I HEFIOr r""l [55] ) :'.-'- I""':[':' I Bl I [
eqgional authorities. In the Lombardia region

Competitive Support for Community Policies work has been carried out

Ine El has signed new contracts to provide support 1o
other community services on a competitive basis

mainly in the fields of food and consumer protection
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Research has bee

dustry) and DG X1 { Customs and Indirect Taxation) on

the development and validation of methods of assess-
ng compliance with food legislation on chocolate,

honey and olive il

DG XA Telecommunications, Information Market and
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The Space Applications Institute (sA)

The Space Applications Institute (SAl) carries out re-
search leading to provision of up-to-date information
on events and trends affecting the Earths resources
and environment. SAl plays an important role in the
development of European Earth obsesvation, and its
activities are crucial 1o the exploitation of the invest-
ments made by Member States, particularly in the
European Space Agency.

Its work within the Envirenment and Climate research
programme addressed issues related 1o quality of hu-
man life, to sustainable resource management, and 1o
promotion of a sustainable Earth observation industry
in Europe.

A.Institutional Activities
Institutional Research Activities

In 1957, the Space Applications Institute used a full
range of Earth observation space techniques for the
study of our environment and climate, and began new
work integrating these with space-based telecommu-
nications and navigation systems.

The work of the Centre for Earth Observation (CEO) at
SAl continued to encourage and strengthen the Euro-
pean Earth observation industry. European companies,
with CED guidance, carried out studies particularky
focused on the customer requirements for five new
earth observation markets: travel/tourism, environ-
mental organisations, town/city authorities, insurance
companies, and civil engineering organisaticns. Each
study produced an information brochure to which all
new markets reacted positively. The Enabling Services
prototype,consisting of an INTERNET site and the Euro-
pean Wide Service Exchange (EWSE), saw a dramatic
increase in use with up 1o 2000 registered users. CEQ
pilot projects demonstrating the potential operational
use of information derived from Earth observation da-
ta for the services of the Commission, concentrated on
coastal zones, Eurcpean forestry, agricultural produc-
tion in South East Asia, and an atlas of major European
urban areas.

Progress towards Standards for Anti-Personnel
Mine Detection Systems and Strategies

The 5Al gained recognition as & focal point for mine detec-
tion and identification and is working in close collabonation
with national groups from Member States as well as with
Non-Governmental Organisations (NGOs), representatives
from mine infected countries, and mine clearance teams.

The Institute established an cutdoor test range for validat-
ing the performance of mine detection sensors (metal de-
lectors, ground penetrating radars and thermal infrared
sengors). This facility has been used by different producers
ef mine detection sensors as well as for testing the feasibili-
v of a muiti-sensor system for anti-personnel mine detec-
rion and identification.

This Benchmarking” action beganin Ocrober 1997 witha
workshap, attended by the United Nations Department of
Peace Keeping Operations (UNDPKO), NGOs, mine clear-
ance organisations, mine detector producers, national
research organisations and Universities, as well as from
other Commission services charged with mine clearance
actions. The standards will be applied to subsequent SA!
rests, aswell as to mine clearance projects inmine infected
courntries supported by the European Commission.

Research activities at the European Microwave Signa-
ture Laboratory incleded the development of sequen-
tial radar imaging techniques for the monitoring of
mechanical stress and deformation in structural ele-
ments, such as beams and girders. Such methods will
be a major new tool for manitaring the safety of key
civil engineering structures such as deformation of
water reservair dams.

Coastal Zone management systems, using data from
new ocean colour sensors, are now being developed,
to be used in areas such as aguaculture and coastal
erosion defences. Work of this nature calls for well cali-
brated data and validated products. Work on sensor
calibration and validation, in full collaboration with
the international and national space agencies, devel-
opment of bespoke geographical information sys-
tems, and modelling underpin this. Ocean colour and
sea surface temperature data sets are also used for glo-
bal change research.
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The Institute for Prospective
Technological Studies (75

The Institute for Prospective Technological Studies
supported the European Union (EU) policy making
processes by collecting, interpreting and communi-
cating Science & Technology (S&T) developments
(events, trends and impacts). Therefore] most of IFTS
work is undertaken in reply to specific requests of
assistance to the European Union institutions, mainly
the European Commission and the European Parlia-
ment services, as well as to third party organisations,
in the framework of the competitive mandate given
to the Joint Research Centre,

IPTS addressed various technelogical matters, where
it is important to ensure a neutral and Europe-wide
assessment of scientific and technological change, and
to gain a better understanding of technaology in the so-
cig-economic environment. For this purpose, the Insti-
tute combines two perspectives in its work:a focus on
emerging technologies, and a focus on socio-econo-
mic, policy relevant, options which involve technology.
This unigue combination of approach provides added
insight, not only through empirical analysis of available
data, but prospective exploration of the future. This
characterises the specificity of the Institute’s mission
with respect to other research institutions,

Prospective studies are carried out by IPTS in major
research areas of relevance, exploiting synergies and
crossbreeding between those areas, IFTY work has
been developed in the following fields during 1997:
Energy; Environment; Mobility and Transport; Infor-
mation and Communication Technologies; Life Sci-
ences and Bio-technology; Regulatony Frameworks for
Emerging Technologies; Technology, Knowledge and
Organisational Change; Innovation, Diffusion and
Growth; Regional Development; Resource Manage-
ment (both mainly focused on the Mediterranean
region);and Perspectives for Europe.

In order to secure a direct access on a large network
of specialists, IFTS has set up the European Science
and Technology Observatory (ESTO). ESTO is a net-
work of 14 European national 58T organisations
which share the responsibility of providing timely
access to information on scientific and technological
change of socio-economic relevance. It contributes
to IFTS studies and the ‘IFTS Report; which is the

Technology Watch bulletin of IPTS, directed towards
European decision makers.

A.Institutional Activities
Institutional Research Activities

Institutional research activities focused in 1997 on
areas highly relevant for EU policies such as Energy;
Environment; Mobility and Transport Research: Tech-
nology Employment and Competitiveness. The most
impartant projects per scientific area are mentioned
here below:

Projects on Energy ranged from technology assess-
ment to the understanding of the complex system of
energy, natural resources and economy. Particular
atiention was paid 1o the interactions between the
energy system and the enviforiment on a global scale,
as well as to regional energy markets.

Twouexamples of specific projécts are the Climate
Change Research and Policy, and the Socig-economic
Impact of Renewable Energy Projects in Southem
Mediterranean Countries: Definitions and Methodaolo-
gies.

The Environment projects focused on the following
three lines of action: consequences of the gradual
introduction of clean technologies in the areas of inno-
vation, competitivity and employment. technology
responses to environmental problems; new frame-
works for environmental policy making.

Some examples of specific projects inthis field are:The
Dynamics of Innovation in Bio-Engineering Catalysis:
Cases and Analysis; Biotechnology as a Cleaner Produc-
tion Technology in Pulp and Paper; Waste Definitions
and Impact cn Waste Handling.

Research into Mobility and Transport aimed at sup-
porting policy development concerning future trends
in urban mohility, including social and economic fac-
tors. & special IPTS Report on “Urban Mobility” high-
lighted the impartance of this evolving issue.




Projects referred to the Future of Individual Transport:
Towards the Integration of Social, Technological, Eco-
nomic and Political Driving Forces of Change; Future
Amalysis of Vehicle Technologies in Urban Environ-
ments.

O the basis of specific studies and technology watch,
IPTS explored implications for the interface between
Technology, Employment and Competitiveness, in
order to improve the understanding of this trilateral re-
lationship, Some examples of projects in this field are:
“The role of networks or economic webs in the crea-
tion of employment”; “Evaluation of present water
resources policy in the Mediterranean; “The potential
of S&T and Innovation for Regional development”and
“Made in Europe;

Institutional Support Activities

Most of IPTS work responds to direct requests from
its main customers, the European Commission (EC)
and the European Parliament (EP). During 1997 a
new agreement has been signed between JRC-IPTS
and DG Il of the European Commission, which comes
to enlarge the list of agreements IPTS has with the
following specific EC services: Forward Studies Unit,
DG X and DG X1, Further support activities have
been carried out, outside of any bilateral institutional
agreements.With regard to EP, the IPTS has supported

the work of the Committee on the Environment,
Public Health and Consumer Protection, Committee
on Economic and Monetary Affairs and Industrial
Policy, and STOA (Scientific and Technological Option
Assessrments),

IPTS supported the European Industrial Policy under
DG (imdustry) with prajects on industrial innovation
systems and technology loresight such as: trends in
academia-industry technology transfer; benchmark-
ing, diffusion of Information and Communication Tech-
nologies (ICT) and organisation practices; impact of
regulation on innavation; profle of water industry in
southern EU countries; and biotechnology and the
greening of industry.

Major suppart to DG Xl (Erwironment, Nuclear Safety
and Civil Protection) was provided for setting new
frameworks for environmental policy making

Support to DG XV (Regional Policies and Cohesion)
was offered through the project “Towards sustainable
management of water resources in the Mediterranean
countries;

In support of the Forward Studies Unit (FSU) of the
Commission, the Institute offered work in the following
areas; micro-economic case studies, green accounting,
climate change, risk assessment and regulations, risk
assessment and governande, information seciety and
QOVErnance.

Commaon support to various EC services: In addition
to the above mentioned activities, support which en-
compassed several customer DGs was offered with
the following projects: supervision of a feasibility study
for a solar thermal power plant in Morocco (together
with the World Bank) (DG | B, DG X1, DG XVII); biomass
energy strategy (DG X, DG XV, DG WI); solar-thermal
energy strategy (DG X, DG XV, DG | B; S&T support
to the Euwo-Mediterranean Monitoring Committes
(DG 1 B, DG XI): environmental futures (DG X1, F5U);
new initiatives in ETAN-Suppor to ageing technologies
and global climate change (DG XIl, DGV, DG XI); Techno-
logy foresight-watch and socic-economic studies for
industrial materials and technologies (DG X1, DG I,
DG X, JRC); discussion paper on "Competitive and
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1 ne ssion of the JRL is to provide Customer-arive ccientific and

technical support for the conception, implementation and mMonitor
ing of EU policies. As a service of the European Commission, the -
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IRC functions as a reference centre of science and technology for =
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the Union.Close to the policy-making process, it serves the common —
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