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Opini»on of the Board of Governors of the Joint Research Centre
on the Evaluation of the Centre and its 1992-1994
- Multiannual Research Programme

Introduction

Each of the Council Decisions 92/273/EEC and 92/274/Euratom of 29th April
1992* establishing the 1992-1994 Multiannual Research Programme for the JRC,
stipulates in Article 5 that:

"1. Research carried out by the JRC will be evaluated by a group of independent
~external experts set up by the Commission after consulting the Board of
Governors. An evaluation report on the subject shall be established at the

end of the programme.

2. The evaluatlon report referred to in paragraph 1, accompanied by the
opinion of the Board of Governors, shall be forwarded by the Commission to
the European Parliament, the Council and the Economic and Social
Committee." '

At the same time, the Supplementary Programme for the Exploitation of the High
Flux Reactor, has also been taken into account with a similar evaluation
procedure being applied.

Following recommendations made by the Evaluation Panel under the
chairmanship of Sir Hermann Bondi, which evaluated the JRC's 1988-1991
- programme, the Board of Governors, in consultation with the Director General of

the JRC and in agreement with the Commissioner responsible for science, research
and development, decided to set up a number of Visiting Groups of independent
senior scientists and science managers to examine the JRC on an institute-by-
institute basis. The reports arising from these surveys, together with a general
analysis by Sir Hermann Bondi which draws together the conclusions of all these
reports, are found annexed to this Opinion. These documents comprise the body
of evidence of the present state of the JRC and its Institutes as seen by outside
observers and, as well as fulfilling its statutory purpose, is an important base for
management purposes and a significant input to strategic planning of future JRC
scientific and technical activities. Equally important are judgements on research
quality and efficiency in JRC Institutes and suggestions on scientific and
organisational matters.

The Board wishes to express its thanks to the many eminent scientists and
managers who freely gave so much time to the visits and preparation of the

Reports, especially the Chairmen of the Visiting Groups. A special vote of thanks
is also due to Sir Hermann Bondi for his critical analysis and summing-up.

* Official Journal of the European Communities N” L 141 of 23 May 1992
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Opinion

The Board of Governors has examined the Reports and shares Sir Hermann's
impressions of continuous improvement: of the JRC since its reorganisation in
1988, particularly with respect to the opening up of the JRC to the outside world
and to its internal functioning. It is also satisfied with the success of the Visiting
Groups, both in their evaluations of Institutes and as a means of providing
Directors with helpful and informed advice on scientific and operational matters.
However, for future groups, a greater emphasis in their evaluations on the value
of results of research and their impact would be desirable.

The Board notes the expressed need for tighter project definition and for
improved recruitment procedures which has been the aim of the Board, who shall
strive for improvement in these fields. However, the Board has noted
considerable progress in the first field and less in the second field in recent years.
‘The Board believe there is a high awareness of the problem at JRC management
level and the Board shall continue to support the efforts in this direction.

The Board recognises and upholds the efforts by the Director General and his staff
to respond to recommendations made in previous evaluation reports and is happy
to see that these efforts are bearing fruit. Renewed efforts will be undertaken by
the Board to adapt the organisation to its new and more competitive place in the
scientific community and the Board counts on the universal acceptance in and the
support of the Commission along that line.

In this respect, it is clear that, there are certain limitations imposed by the -
‘Commission's financial and staff regulations which preclude the implementation
of some of the recommendations, which are common practice in a free market.
The Board recognises these restraints but will continue to encourage and
recommend simplification and greater flexibility wherever possible and notes
with satisfaction that most of the simpler recommendations are already being put
into effect and that serious efforts are being applied to the more difficult JRC-
wide problems that have been raised. Experience will show if this is sufficient to
keep the JRC competitive and the Board will closely monitor the progress.

After seeing the results of this first experiment, the Board is ready to continue the
Visiting Group system for future evaluation and management advice and to press
for maximum implementation of forthcoming advice.
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~ Analysis of the Reports of the Visiting Groups to the Joint Research
Centre's Institutes (JRC Multiannual Research Programme 1992-1994)

Executive Summary

1. The strongest impression one receives from studying the Panel Report of
1991, the nine Visiting Groups' reports of 1993-1994 and my report of June
1994 (together with my letter to the Chairman of the JRC's Board of
Governors) is on the.continuous positive development and evolution of the
external links of the JRC. Under the energetic leadership of the Director
General, advice has been accepted and acted upon with impressive speed.
This has been of great benefit to many individual scientists, to the JRC, to

the Commission and to the general European industrial-academic
atmosphere. : ’

2. It is most gratifying that the institution of Visiting Groups has been so
successful. In each case, the JRC has established valuable new connections,
received constructive advice and made knowledgeable friends. It is also
remarkable how similar the Visiting Group reports are to each other.
Scientific standards have received nearly universal praise, institutional
support to the Commission is judged to be good and improving, but with
further development still attainable. The stimulus of having to gain work in
a competitive manner is regarded as very positive, but the necessary change
of attitudes and indeed culture is, for some Institutes, quite considerable
and needs sustained determination. The speedy growths in external links
through students, visiting scientists, networking, etc. is universally
applauded and further growth is recommended. ‘ ,

3. Internal management of the Institutes is widely praised, but more progress is
needed in some places through introducing tighter project definition and
control. In particular, a significant strengthening of the management of
tasks involving more than one Institute is seen as an urgent need.

4.  Almost every Visiting Group is deeply worried about staff recruitment
procedures, and several would like to see some improvement in internal
staff management, entirely-in line with my views as expressed in 1991 and
more recently. | cannot say too strongly that one cannot be optimistic about
the future quality of the IRC, especially after the retirement bulge of the
late nineties, unless there is a major revolution in recruitment methods,
yielding a substantial speeding-up and a much greater involvement of local
experts. Asl have said previously, a posteriori judgment of choices made can
meet requirements of excellence and of Member States' wishes far more
effectively than the present cumbersome and wasteful procedures.

5.  Finally, | must express my concern about pressures for a reduction in nuclear-
relevant research. | fully appreciate the political strength of anti-nuclear
views in several Member States. It must be realised that there are three
powerful reasons for at least maintaining nuclear research:

(i)  even without a single new nuclear power station, Europe will have to
: deal with nuclear waste fot a long time to come; '
(i) concern about the safety of power stations in Eastern Europe will not
0 away;. .
(iii) \?vorriesyabout nuclear weapon proliferation are growing all the time
and Europe should continue to be able to play its part in the required
scientific detective work.
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Report

Introductipn

In 1991 | chaired a panel set up by the Board of Governors of the Joint
~ Research Centre to evaluate the Centre and the work performed during the

1988-1991 Multiannual Research Programme under the requirements of the
Council Decisions taken in 1988 andgestalblishing that Programme. In the
ensuing report, issued on 17th January 1992, the Panel proposed a-change in
the mechanism to be used for evaluating the JRC in order that the rather
diverse activities of the various Institutes could be properly examined in
somewhat greater detail by groups of independent, acknowledged experts
working in the relevant fields, and to forge closer links with leading
European scientific organisations active in related domains.

Accc;rdingly, during 1993 and 1994, nine expert Visiting Groups have
evaluated the eight JRC Institutes, an extra Group examining the reactor
HFR, and have drawn up reports of their findings for the Board of

- Governors. ‘

During the first half of 1994, the present author met the Board of Governors
and visited each of the Institutes and JRC headquarters in Brussels to advise
on the development of a strategy. This was in response to the Council
Decision to open the JRC to competitive participation in Shared Cost Actions
and to competition with external research organisations in providing
scientific services to other Directorates General of the Commission.

The present report sets out-to present an overall snapshot of the JRC

- through the eyes of Visiting Groups and revealed in their reports, with
- comments based on the author's past.and present perception of the JRC.

The scope and terms of reference of the Groups is found in Annex | of this
report which includes the requirements laid down in Council Decisions and-

‘the Resolution on the JRC 1992-1994 Multiannual Research Programme

regarding the evaluation of the work carried out. At the same time, Groups
were required to review progress in the implementation of
recommendations of the above -mentioned Evaluation Panel, to judge the
scientific quality, appropriateness, efficiency and impact of Institutes'
activities and to examine an Institute's strategy for the future. S

General Points

3.

The period since 1991 has been one of opening out, to the general benefit
of the value of the JRC to the scientific and industrial communities. The
Visiting Groups have given the Institutes much better links with the outside
world, the growth in numbers of postgraduates, postdoctorates and more
senior visitors has been substantial and of great value in many ways, and the
increase in external contracts is not only a necessity, but of great benefit to
the scientific vitality of the Centre. All this is entirely in line with.the
recommendations of the 1991 Panel and most gratifying. This approbation
seems to be shared by all Visiting Groups, not only’for the advantages it
brings to the JRC but also for the valuable training it provides. Nevertheless,
itis felt that the success of the action warrants the active pursuit of all means
of opening the JRC. - Networking with peer organisations is strongly
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encouraged by all Groups, although the rather limited mobility of staff,
both within the JRC and with the outside world requires serious attention. It
has been suggested that promotion above a certain level should be
dependent on service for a number of years in more than one country.
Moreover, my own experience has been that in many cases, staff at about 45
or 50 years of age become more mobile as their children reach university age
or become independent. It could also be considered unreasonable to pay a
foreign service allowance to staff remaining in one country for longer than
ten to fifteen years. _

Particularly noted is the near absence of a modern career development
strategy with an attendant training plan applicable to all staff.

 Another positive sign of the JRC having become a more open and valuable
Commission tool, is the way in which activities in support of Commission
sectorial policies have grown in recent years. In part, this trend can be
ascribed to a response to the suggestion in the Panel Report to endeavour to
develop "educated” correspondents in the customer services. The provision,
in the Fourth Framework Programme of targeted money to user services
which can be bid for on a competitive basis by the Centre should help to
alleviate the present insufficient funding in that area in view of the
magnitude of well founded requests and allow the JRC to show its mettie.

The administrative shortcomings, inherited from the overall Commission
system, are pointed out by everyone, especially those concerning
recruitment, opaque accountancy, lack of valuation of capital investment
and of intellectual property.

Recruitment of staff is found to be slow due to the tortuous and inefficient
system imposed on the Commission's scientific services as a whole. The Joint
Research Centre is a showcase for the Commission and the maintenance of
an irreproachable level of intellectual capacity and competence in its
scientific staff is vital. Effective recruitment becomes an even more pressing
pcg:int on taking into account the retirement bulge that will occur in the late
1990s. ' :

Financial transparency and the demonstration of accountability have
become essential pre-requisites of any publicly financed organisation in
recent years and Visiting Groups do not seem to be entirely convinced on
that score. In the case of the JRC, the matter is complex. Financial
management must simultaneously meet the formal requirements of the
Commission's budgetary system and permit efficient operation of a research
or?anisation. Although improved as compared to some years ago, further
efforts in that direction could not fail to bring rewards through greater
perceived openness of the Centre in handling its affairs and thus the -
removal of one cause of suspicion to the media and public.

Capital depreciation should be included more widely than at present as a
routine item in all costing calculations. It could be envisaged to apply an
amortisation period of 20 years to new buildings, some 15 Kears to large
equipment with perhaps 5 to 10 years to lesser items with more rapid
redundancy. The exclusion of accountancy for intellectual property serves to
hide the true value of JRC scientists and leads to undervaluation of the
Centre's potential. Both of these latter points carry the impilicit criticism of
unfairness to the private sector in competitions.

On the scientific side, concern is rightly expressed over instances where
Groups feel that scientific staff is used for routine tasks which couid be
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better performed externally. New work should be rigorously assessed for
suitability before being accepted and tire establishment of "bureaus”
avoided unless their establishment carries with it a substantial contribution
from the Centre's laboratories. \

The various Reports seem to me to cohere well on these points.

The evolution of the JRC towards a more competitive regime has been
widely welcomed in the Groups' Reports. This is another step on a path
.adopted for the reorganisation of the Centre in 1988, following the
‘recommendations of the Panel of Senior Industrialists led by Dr. Harry
Beckers. In most countries, competition in research organisations is now
considered to be a part of their natural development and the JRC has shown
a potential in that direction by making a good start with contract research in
a number of its institutes. It is felt, however, that confidentiality of know-
how gained in performing contract research should be in general time-
‘limited, the norm could be some 3 to 5 years except where a longer time
span might be of special importance suc¥| as in particular defence-related
contracts (now within the JRC's remit), when special conditions might apply.

Most Visiting Groups comment on the problem of inter-Institute or pan-JRC
project management. With the forthcoming enlargement of the European
Union; it seems probable that there will have to be a corresponding increase
in the number of larger scale problems of concern to the Commission.
Environmental research has already seen a considerable broadening of its
horizons in the field of EU research activities, and in view of the
multidisciplinary nature of that type of problem, projects may well tend to
span the competence of more than one Institute. Examples of this already
exist with the Centre for Earth Observation or R&D on Nuclear Safeguards,
and such projects have an obvious subsidiarity value. The appointment of
senior persons with overall responsibility for such projects is important both
_to ensure their smooth running but also as a clearly identified contact
person with the outside world.

‘In addition to the question of inter-Institute coordination, considerable
interest is shown in aspects of internal management of Institutes. Members

of Groups more concerned with the operation of research organisations:
subjected to competitive pressures feel uneasy about the lack, here and-
there, of established milestones or other targets by which group and

individual performance can be accurately assessed. in the relatively few

cases where adequate systems are operational, the Institute for Safety

Technology for instance, the resulting clarity and transparency of

presentation were much appreciated. Such a system should be considered to
be normal in a centre so much under the public microscope and would

simplify a posteriori control by management. ‘

To summarise, the tenor of the whole set of Visiting Group Reports, when
compared to the recommendations of the Panel of Senior Industrialists and
those of my own more recent Evaluation Panel, indicates that the Centre is
well on the way to becoming a recognised centre of excellence in many of its
areas of activity. In some areas, recognition is still lagging behind scientific
competence and the doors to the world. must be prised further apart.
However, | am extremely gratified to see that previous advice is being
effectively followed and that the word "OPENNESS" has entered the JRC

" vocabulary. . :
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Particular Points from Individual Reports

9.

10.

1.

12.

Institute for Reference Materials and Measurements - Geel

The most important remarks here concern the staff which is dedicated and
able, the management which is caring and provides a clear lead; however,
more freedom to manage resources is recommended. Problems are
identified regarding the potential duplication of ongoing work in national
laboratories and the need for a more selective approach to try to reduce the
excessive number of small items undertaken so that the Institute can
concentrate on tasks falling within its field of excellence. Questions of
demarcation between chemical analysis tasks undertaken at Geel and at
Ispra also arise. Doubts are expressed on the operation of the BCR reference
materials sector where management and financial problems are foreseen.

Institute for Transuranium Elements - Karlsruhe

The need to maintain the Institute's strong nuclear interest and to remain a
centre of excellence was an important theme in the Report. There was
particular fear that the recruitment system employed by the Commission
might make the maintenance of an adequate staff of high competence
difficult to achieve. Attention was drawn to ensuring that exploratory
research would be directed towards potential developments of the
Institute's core activities where possible. The high scientific level of Institute
staff was praised and there were doubts about the use of valuable personnel
on other sites to perform routine analyzis. In contract research, the
Institute's performance is good, although its intellectual property is
somewhat undervalued, a point to be considered in setting up future

- contracts. Commercial secrecy should be limited in time, both in the interest

of Member States and to ensure that the high quality of the work will
enhance the Institute's reputation to the fullest extent.

This Institute is the recognised centre of European actinide research.

Institute for Advanced Materials (Materials) - Petten and Ispra

The Institute has acquired a firm international reputation in its field with
good success in carrying out contract work and in network activities with
peer research teams in European and worldwide contexts. As with Karlsruhe
above, success in gaining research contracts has led to commercial secrecy
problems. Central rulings on this point could easily lead to a rigid and
stifling system, but the Marketing Adviser should be particularly concerned
with giving advice on this question. | am pleased to see that the Visiting
Group was able to endorse the Institute's IonE-term research plan based on
the study of interfaces in material. This is likely to continue the valuable
contribution made to EU industry by the Institute.

Institute for Advanced Materials (The HFR Rea;tor) - Petten

The Visiting Group gives the plant a clean bill of health and of safety,
recognising its excellent operational reliability and availability. However,
with the decline in nuclear R&D activities in most Member States, the nettle
of financial viability needs grasping. The possible use of a significant part of
the reactor for commercial purposes looks promising but implies that tariffs
are based on the cost of operation and major efforts to reduce staff and
operating costs need to be pursued with vigour. At the same time, itis clear
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that priorities would have to change with operating conditions geared more
1o possible long term industrial clients than to scientific experimentation.

Such conditions would also place constraints on the Commission's freedom
to close the plant. An early decision is now required. The ‘Report

demonstrates that the reactor has been exploited very successfully under its

R&D regime and that the quality of those involved is undeniable. ‘

Institute for Systems Engrineering and Informatics - Ispra

The Report is generally encouraging and demonstrates the great progress
achieved since the Panel review. However, the Institute is felt to be
hampered by the rules under which it operates, these being over rigid and
uncommercial. Most remarks apply equally to the rest of the JRC and some
of the more important ones are to be found in section 4. above. Again, the
importance of a clear and simple project management system is pointed out
and the difficulties of inter-Institute projects and informatics management
brought forward. A greater contact with industry is encouraged and the
adoption of commercial principles in bidding for third party contracts is
recommended. '

Environment Institute - Ispra
The Report shows an institute producing a very high quality of scientific-

research and service covering a rather over-extended number of items. A
rigorous selection of priorities could help with the problem. Once again,

one finds a warning against using highly qualified staff for routine research

and it is suggested that analytical services should be grouped together as a
separated service unit. The importance of a staff embracing a wide range of
disciplines in tackling environmental problems and the growing role of
computer modelling and international networks is emphasised and the
Institute is moving in those directions. ‘

institute for Safety 'Engineering - Ispré

It s gratifying to find that the project control and management of the .

Institute receive considerable praise, demonstrating the advantages of good
practice and transparency for the JRC. While recognising the reduction in
funding for research on nuclear safety, the Visiting Group was emphatic
about the importance of the Commission maintaining a viable activity in an
area where public concern was still high in many EU Member States,
especially in relation to Central and Eastern Europe. Research into the safe
handling of tritium and its waste is also essential if future public fears are to
be avoided when the first large-scale fusion power station demonstration
plant is undertaken. A further area | consider to be of public importance is
the developing research on certain aspects of industrial, particularly
chemical, plant safety. The Group pointed towards the development of
cooperative actions with other research bodies studying different aspects of
these problems to build a generic understanding of safety-relevant factors
in chemical manufacture, and to pursue this action further, recomends
hiring a few industrial chemists and chemical engineers. Work using the
new reaction wall facility to study structural behaviour under dynamic
loading is proceeding well and is very promising and the team at Ispra
already constitutes an important node in a large international network on
the subject. However, again there is a warning on not spreading effarts too

_ thinly over too wide an area of activity.
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Institute for Remote Sensing Applications - Ispra

Up to the present, about 50% of this Institute’'s activities has been concerned
with providing tools and methods for use by Commission sectorial services
responsible for policies concerning agriculture, anti-fraud, environment,
fisheries, regional aid and overseas development. The Commission's
Statistical Office is also an important client for the Institute's services. In
parallel with the above activities, and to improve their capabilities, research
is carried out on advanced methods of satellite data interpretation and its
integration with geographical data. The Centre for Earth Observation deals
with the management of the vast quantities of data emanating from
terrestrial satellites. - The Institute's "zustomers”. express a high degree of
satisfaction with the services rendered. With the development of Large
Applications Projects, new networks are being established in which the
Institute will play an important role. This relatively young and lively
Institute has become an appreciated partner by organisations such as the
European Space Agency, the IGBP and national space research centres. The
Visiting Group was concerned with the development of a viable strategy for
the Institute in harmony with national and international centres and with
the transparency of its system for management information.

Institute for Prospective Technological Studies - Ispra

‘The Institute, set up in 1988 to provide scientific and technological forecasts

and advice in support of Commission services, is moving to ‘a new site in
Seville during the latter part of 1994. The Report points out that the
Institute had not been able to meet the objectives originally foreseen for
reasons of lack of designated funding, but had evolved a successful role as a
scientific and technical advisory unit which should be further developed.
Under the Fourth Framework Programme funding is available to pursue the

- missing “"Observatory " function of the Institute. The Visiting Group praised

the Institute's small staff and considered the output to be "most
satisfactory”. However, the problem of secrecy was again to the fore and
even hindered the detailed assessment of the unit's output by the Visiting
Group, which had to rely on interviews with clients! It is clear that althoug
certain advice to policy-makers might have to be on a need-to-know basis, in
general, the same time-restricted confidentiality system could be applied in
contracts and agreements as suggested for the rest of the JRC's activities.

Conclusion

18.

19.

In general, | perceive a very satisfactory response to the recommendations
made in the Panel report in 1991 and see steady progress since 1988 when
the JRC structure was changed and the Institutes were established. During
this time some of the rules of the game have changed, the introduction of
competition for example, and these pressures are making visible inroads
into the rigidity of Commission working methods and administrative
attitudes: further improvement is to be expected as this evolution continues
and is to be strongly encouraged.

It appears from this first round that the Visiting Group peer review system is
well suited to the task of evaluating the Centre on an Institute by Institute
basis. Reports show a good degree of coherence in unerringly identifying
areas for general improvement. An effort in the directions indicated can
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reap Iér%e rewards in efficiency and recognition. Concerning the latter
point, | have been interested to discover that many members of Groups

- apprcached the Joint Research Centre with very little idea of either its

function or its capabilities except for a rather vague and invariably negative
reputation in national circles. On closer acquaintance, this attitude usually

' changed to a strong interest in the Institute visited, which in a number of

cases has been followed by a‘ proposal for collaboration in a specialised
research area. This demonstrates that although the JRC is a much more open .
organisation than formerly, there is still an enormous potential for progress
in" that sense.. Well directed efforts will certainly bring benefits to the
Centre, the European Union and its Member States. :

Much has been achieved and the Board of Governors, Director General,
Directors and the JRC personnel have brought about a clearly recognisable
transformation of the Centre. With the Fourth Framework Programme, a
new phase is beginning under which the Joint Research Centre is given the -
elements to complete this process to emerge as a modern and fully efficient
research organisation recognised in scienti?ic and political circles as being an
effective and appropriate tool able to meet the needs of the Commission in
an evolving European Union. ‘



The chiéf scope of Visiting Groups is to perform evaluations, taking into account

Annex |

Visiting Group for the Evaluation of fhe Joint Research Centre

Scope of Visiting Groups

the objectives as set out for the 1992-1994 period (in Council documents, relevant
papers for the Board of Governors, JRC Annual Workschedules, budget, etc.), to
provide recommendations on the proper course to be followed by the Institute
visited (or a unit of an Institute) in view of the stated objectives, and to apply in
the evaluations, elemeants of the methodology proposed for research returns and
effectiveness. : :

The Visiting Group should:

perform an evaluation of all activities of the Institute/Unit against its stated
objectives, with particular emphasis on the impact the results of the work
has had on the user of this research, and the degree of collaboration
established with national research laboratories, as well as with industry;

assess the scientific quality of the work and the appropriateness of the work
and results for the Community; o

judge all aspects of the efficiency and impact of the work, taking into
account the particular status of the JRC (itsindependence in the Community)
in comparison with similar national laboratories;

provide advice on the ongoing work on the basis of the evaluations and
assessments performed;

express recommendations for the future development of the Institute/Uait

with regard to the overall strategic plans for development of the JRC in the
medium-term and long-term. :

L

- Terms of Reference

To evaluate progress in performing woik in accordance with the objectives

" set out in Council Resolution 92/C118/03 and Council Decisions 92/273/EEC,

92/274/Euratom and 92/275/Euratom, documents addressed to the Board‘of
Governors, the JRC's Annual Workschedules, budget etc., and to review

progress in the implementation of the recommendations of the last

Evaiuaticn Parel.

To ensure that the Institute/Unit has effective mechanisms to set its local
scientific objectives, monitor progress towards those objectives and evaluate
outputs. ‘ :

IR
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To review the various fesearch activities to assess:
a) the scientific quality and productivity of the Unit/Institute;

b) whether full advantage is being taken of scientific opportunities in the
- light of funding and other constraints;

¢)  the relevance of the work with respect to Community needs, including
" the relevance of work performed for external customers, when
applicable. :

To assess the effectiveness of the scientific management leadership within
the Institute/Unit. o ' ,

~ To advise on whether the Institute/Unit has been making efficient, effective

and economical use of resources in carrying out its programmes and
management functions. Resources include manpower, money, services,
facilities, data and equipment.

To review the extent and effectiveness of the Institute's/Unit's external
scientific links, including relationships with research organisations, the
higher education sector, industry and government departments in the
Member States, as well as outside the European Community.

‘To examine the relationship of the Institute's/Unit's work in general, to the
mission of the Joint Research Centre and to its forward strategic planning.

To make recommendations and report to the Board of Governors of the

~Joint Research Centre.
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Report of the Visiting Group for the Evaluation of the Joint Research Centre's
Institute for Reference Materials and Measurements (IRMM), Geel, Belgium

Introduction

At the invitation of the Board of Governors of the Joint Research Centre
(JRC), members of the Visiting Group (see Annex |) spent 28-29 March 1994
at the Institute for Reference Materials and Measurements (IRMM)
(previously called the Ceritral Bureau for Nuclear Measurements) at Geel
reviewing the Institute's work and visiting its laboratories.

The objectives for the Institute are to be found in Annex I, "Scientific and
Technical Objectives”, to Council Decision N° 92/273/EEC of 29th April
1992 published in the Offical Journal N° L141 of 23rd May 1992. The
relevant section is as follows: —_— :

_'7The Central Bureau for Nuclear Measurements will continue its activities
in both the nuclear an_d non-nuclear fields of reference materials and
measurements, notably in the following areas:

- -preparation, charac_t_erisafiqn and certification of samples,
- long-lived or stable isotope mass spectrorﬁetry,

- nuclear data measurements and evaluation,

- radionuclide metrology,

- applied radiation techniques.

Research also in the growing application of these specialised techniques to
non-nuclear areas will capitalise on the existing experimental facilities
including the particle accelerators. Activities in support of consumer
protection policy will be continued ...". ' ’

These general objectives are concurrent with the JRC's mission and are
' hi?hlig ted in the scope of the Visiting Groups. As set out in the terms of
reference (see Annex i), the Visiting Group should:

. evaluate all activities of the Institute against its stated objectives,
with particular emphasis on the impact the results of the work has
‘had on the users of this research, and the degree of .collaboration
established with national research organisations, as well as with
industry;

. assess the scientific 3uality of the work and the appropriateness of
the work and results for the Community; '

. judge all aspects of the efficiency and impact of the work, tak‘in‘g into
account the particular status of the IRC (its independence in the
-Community) in comparison with similar national bodies;

. provide advice on the ongoing work on the basis of the evaluations
‘and assessmeants performed; _

. express recommendations for the future development of the Institute
with regard to the overall strategic plans for development of the JRC
in the medium-terni and long-term. '



General Observations

During the 1992-1994 programme in course, the name of the Institute was
changed to the "Institute for Reference Materials and Measurements".

Activities were carried out under the Specific Programme on Measurement
and Testing of the Third Framework Programme for Community Activities
in the fieldgof Research and Technological Development, support to other
Commission services and a small amount of contract research for external
third parties.

Work under the Specific Programme included:

- neutron interaction data for standards, nuclear fission and fusion
technology; :

- radionuclide data and activities;
- .high accuracy in isotope ratio measurements by mass spectrometry;
- development for quality control analysis;

- reference - materials for elemental analysis, isotope ratio
measurements and reactor neutron dosimetry;

- aerosol and surface reference materials;
- samples and target preparation;

- materials management on behalf of the "Bureau communautaire de
référence (BCR). '

Support to other Commission services was at present concéntrated on:
- DG I (International Affairs - Nuclear Safeguards);

- DG lit (Internal Market);

- DG VI (Agricuiture);

- DG Xl (Technology Valorisation);

- DG XVIl (ECSAM; Nuclear Safeguards);

- Consumer Policy Service: (brotection and promotion of consumer
interests). ‘ ‘

Contract research for third parties:
- Thiscomprised a relatively minor activity at the present time.

The Visiting Group felt that in the time available it was not possible to
carry out a detailed audit but an overall appreciation was gained and valid
judgments were possible. The objectives of IRMM were generally taken as
given. A full assessment could not be made of whether the tasks or
organisation were fully justified or the best possible arrangement.
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It was noted that the change of institution name represented a major
emphasis that had occurreg after the Council Decision of 1992 which
established the objectives of the Institute. The Group was uncertain about
the validity of the name change but felt the new name to be more
appropriate to the present IRMM research profile.

The management and staff provided a good level of information to brief
the visiting Group, were open, cooperative and tolerant in responding to
many questions and requests for more information. The Group would like
to thank all those concerned.

In all areas we found dedicated and able staff who displayed a high level
of expertise. In some areas world class work was recognised and strong
input to international cooperation and networking was evident. The
culture was one of technical excellence but there was generally a
willingness to respond positively to change including increasing
competition.

The management was caring and attentive, providing a clear technical
and management lead whilst allowing staff to contribute. Some of the
JRC procedures and requirements were unhelpful and contributed to
delays in the timely deployment of resources. An example of the difficulty
is the slow recruitment procedure and the relative lack of freedom to
manage local resources against an agreed corporate plan.

Scientific and Technica! Activities

Nuclear Physics and Measurements

In this original core activity area of the Institute, equipment and scientific

staff are found to be of a level to be expected in an international institute
of high repute. Connections through long-established networks with the
few other institutes in the world engaged in these activities were
appropriate and the teams were meeting the needs expressed by
international committees managing the accumulation of data in relation
to present and predicted needs.

At the same time, considerable creativity was being shown in attempting

to increase the application of methods and experimental equipment to -

fulfil other needs. The presence of young post-doctorate fellows was a
considerable asset in that respect and the relationship with permanent
staff was demonstrably symbiotic. '

The Group noted that the Linac GELINA, with its ultra-high resolution, was
being overhauled and updated. At present, in terms of resolution, the
machine is probably the best in the world. Moreover, in view of the
excellence of the very considerable installations such as the Linac and the
van de Graff accelerators, it is important that the investments they
represent should be utilised to the maximum. This may mean applying a
much greater effort towards their application to the advancement of
European industry, as well as their use for purely basic scientific ends. This
effort will require a much more intensive approach to possible partners or
clients and a clearer understanding of commercial and sales
considerations. However, this is unlikely to result in more than a 10% use
for such purposes.

(&‘.
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Some four years after the completion of the refurbishement of jché
GELINA it would be wise to review its work and situation in-scientific,
economic and organisational terms. , - T

The quality of ongoing work is not in doubt but in the changing situation,

attention must be paid to the potential added value of the intellectual
property available. Amongst other things, the development of the use of
Van de Graff for Rutherford scattering as an analytical tool seems
particularly promising. - . o

The question of subsidiarity does not seem to be of g(eat»imﬁonahce in
this area, as such equipment is either unique or rare in member States,

‘particularly if the accompanying expertiseis taken into account. 'At the

same time, the work in this field is seen to be important and regulated
and monitored externally, although the bodies concerned do not handle

 the funds and are therefore not really "“customers” in the classical sense;

this implies that a more critical internal progress review system may be
needed in the future. :

An area where some members of the Visiting Group had some
reservations was in data processing and informatics where it was felt that
streamlining and the adoption of a more modern and distributed
approach would be more appropriate.

Reference Materials

This item includes analytical science, mass spectrometry and sample
preparation. ’ S '

Facilities in this area were also found to be excellent, particularly where
the clean laboratory and mass spectrometry facilities were concerned
which were of world standard and the analytical laboratories which were
very well equipped. ‘ :

Staff were extremely competent and include scientists of international
repute. The part played by Geel in the redetermination of the Avogadro
number has brought international recognition with implications for the
traceability of chemical standards. Apart from the subject of this highly
networked activity, there is spin-off into the improvement of isotope
dilution techniques, an important technique for analytical purposes.

Chemical metrology is important and more effort should be concentrated
on the improvement of separation and extraction techniques, as well as
the problems of reliable sampling and homogenisation. This work should

-also be networked with and support other standards' laboratories in

Europe and, where appropriate, elsewhere.

Actinide reference materials are the reference against which fissionable
materials are measured for international safeguards. Geel provides an
important part of these sources, both in Europe and elsewhere.

The Institute has also initiated. and coordinates the International
Measurement Evaluation Programme (IMEP). A large worldwide network
of laboratories participate in this action and their acceptance of IRMM's
role as coordinator stands witness to its reputation as a centre of scientific
excellence in that area.
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The Group was concerned about the economics of the reference materials
action performed on behaif of the Community Reference Bureau (BCR).
We understand that the staff involved would be paid from the Institute's
budget but that sales will have to provide the funds needed to produce
new reference materials and for the provision and re-certification of
replacements for time-expired or exhausted stocks of existing materials.

In moving into a competitive situation, a very careful analysis by business
experts will be particularly important if the Union is to be provided with a
permanent, reliable and cost effective service. To obtain such advice,
detailed costing of staff, materials, operational procedures, storage and
investments will certainly be needed. Consideration should be given to

contracting out the provision of this service to a commercial organisation.

Furthermore, quality -assurance under an internationally recognised
standard such as ISO 9000 will be essential 45 many of the organisations
using the products are already accredited or are becoming so.
The Group was concerned that Geel should concentrate on its core area of
very high quality reference materials and measurements and not use
expensive resources of staff and equipment for routine work.

A clearer definition of work carried out at Ispra and that performed at
Geel seemed to be needed as was greater selectivity in jobs accepted from

?theaCommission services where cheaper alternatives could sometimes be
ound. '

Exploratory Research

In-examining on going exploratory and discretionary research at Geel, the
Visiting Group noted that the two most important projects were linked to
the Institutes activities in different ways. The "Radiation Physics" project

‘may well widen the application of GELINA and can lead to more physicists
wishing to use the facility. On the other hand, the investigation of protein.
and peptide components of metallothioneine is more concerned with’

work falling under Support to the Consumer Policy Service. Further
development of such work on applied and basic biochemistry at IRMM has
implications on the long-term forward planning of the Institute and
should be a matter for very careful review. :

Management of Research

Staff

With the low rate of staff turnover it was felt to be extremely important

to maintain a good flow of postdoctoral and other research fellows and
visiting scientists in the Institute.

The level of expertise was considered to be very high at senior staff level
and their replacement will require careful planning at retirement time. A
more flexible recruitment system able to operate more swiftly and a
consistent staff training ang career development policy would help to
meet the changing situation in research and establish the desired staff
profile in the years to come. (Some 5% of available time spent on staff
development would be reasonable.)

23
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Members felt that it would also be useful to examine the use of short-term
appointments or long-term attachments, of three to five years, with
guaranteed return to their institute of origin to increase the throughput
of scientists at IRMM and enhance knowledge transfer.

Networking

Tasks are well defined in key areas but in those where qualitatively new
venture have been initiated definitions are less clear and not yet
integrated into strategic orientations.

Further efforts applied to defining the Institute's tasks and its effective
boundaries would considerably help with education and training and with
maintaining morale and interest at all staff levels.

The nature of the tasks performed at Geel has naturally led to the

- development of networks and such actions are considered to be ‘an

important means of information dissemination, scientific exchange and
generally ensuring the Institute's place in the European Union and World
at large. Thisisstrongly encouraged.

A better feeling amongst scientific managers for hourly staff costs and
real availability would help with planning in a more competitive worid.

Outgut

This was seen to take diverse forms such as data, reference materials,
certificates, as well as the more traditional ones of articles in learned
journals, presentations at conferences etc. Taken overall, the quality and
quantity are considered to be satisfactory and in many cases represent
s:?mfucant contributions to their respective ‘fields of endeavour. A share
these has come from the young scientists. However, continuous
performance monitoring can help to improve the value of the JRC as
perceived by scientists and managers in Member States and efforts to
increase output can only result in a wider and improved reputation.

The temptation to demonstrate willingness by taking on work of an
unsuitable or routme nature should be resisted.

Recommendations

Wlth these recommendations, the Visiting Group wouid like to contribute
to the further evaluation and development of the activities at IRMM. The
points indicated should be taken into consideration at the varicus levels of
decision making and management. The Visiting Group notes that some
elements indicated in these recommendations are already being

.employed in some form and it also underlines that in the implementation

of such recommendations account has to be taken of the specifics of the
various research areas at IRMM.

General Points

There is a need for greater clarity about the mission of IRMM, having
regard for the needs of the EU, the mission of other JRC Instltutes
subsidiarity and the special capabuhty at IRMM.



-7-

High level performance measures should also be set and monitored.

There is a need for a robust scrutiny of project proposals to ensure they
satisfy a priority EU need and that the IRMM is best placed in terms of cost
and technical capability to deliver the work. Such scrutiny should take
place during the preparatory phase of programme generations. Effective
management and value for money depend critically on the existence of
independent customers for IRMM work who also have responsibility for an
isnput to the framework programme work commissioned from Member
tates.

The spread of technologies and techniques at IRMM should be reviewed
with a view to reducing the spread and increasing the depth in selected
areas. In particular the roles of IRMM and Ispra in the field of chemical
a?aly?is should be reviewed and rationalised to achieve greater economy
of scale. |

The level of laboratory facilities is high comparéd with staff numbers. This
applied to both big facilities such asthe linear accelerator and a vast array
of smaller pieces of equipment. A more business-like approach is required

which starts with knowledge of the true cost of ownership. " By a

combination of better focussing of work, down sizing, where appropriate,
and business growth in selected areas it would be possible to increase the
return on capital. It is recommended that a programme to assess true
costs be initiated alongside an assessment of market opportunities and
business development. : '

As a more customer orientated programme develops more attention will
need to be paid to project management with systems in place for project
planning, cost control, milestone setting and monitoring.

The proposed review of QA needs is welcome and consideration needs to
be given to ISO 9000, ISO 25, TQM and benchmarking approaches. It is
recommended that benchmarking be carried out for selected
management and technical functions against other comparable
organisations in national government ownership and privately owned.
Benchmarking should provide information such as cost of work, cost of
facilities, output per scientist, cost per scientist.

Many of the facilities represent major European resources which should
be made more widely available to Member States. Work of EU and
Member States' interest should be facilitated free of charge against a
budget held by DG Xl and within current levels of funding.

Some of the work carried out was in competition with that undertaken by
Member States and in some instances there is a danger of heavily
subsidised IRMM activities being in direct competition with more cost
effective commercial work in Member States. Examples of this are the
chemical method development and chemical reference materials work
carried out in support of EU agricultural, environment and consumer
safety policy. It is recommended that review of these activities be carried
out to determine whether it is possible to deliver this work in a more cost
effective way within Member State institutions and if appropriate to
advise on the resolution of competitive and subsidiarity conflicts.

A
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" Particular Points

The move towards a competitive model -for the lnstltute is
applauded both as a means of increasing scientific vitality and
awareness of staff, but also 'as a demonstration of the Institute's
ability and usefulness :

Effort must be apphed to mcre.asmg, where possible, contract
research and services to industry and other clients. :

The cost- effectlweness of facilities should be -established and those
that need to be retained should be marketed in government and
industry on an international basis.

‘Mechanisms should be put in place to establish the full economic cost

of work and comparisons of cost made with sumular work in other
orgamsatlons

Independent customers should be established who are responsible
for defining the requirements and commissioning work in the most
cost effective way. The customers should also be responsible for
work commissioned from Member States within the Framework
Programme. _

Where possible, two-way temporary staff exchanges should be set
up as a means of cross-fertilisation.

Rigorous selection should be applied to work carried out by the
Institute and a clear forward plan adopted. Work division between
Geel and other JRC Institutes $hould be established and recognised.

The roles of IRMM and Ispra in chemical analysis should be reviewed.

- Chemical method development and "associated reference materials

development in support of agricultural, environmental and
consumer safety policy should be reviewed to determine whether
this work could be carried out more effectively within Member State
institutions. ‘

Commercial advice should be sought in a number of areas and
particularly for' the management of reference materials where
doubts about future. profitability exist. Contracting out to a

- commercial organisation should beconsidered.

International cooperations . on chemical traceability should be
continued but work should be extended to include samplmg and :
homogenisation of analytical samples.

More freedom to manage resources against an agreed corporate
plan should be given to the Director. ?ne rigidity of administration
procedures should be reduced, especially where delays in
recruitment are concerned.
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Visiting Group for the Evaldétion of the Joint Research Centre's
Institute for Reference Materials and Measurements (IRMM) - Geel

Scope of Visiting Groups

The chief scope of Visiting Groups is to perform evaluations, taking into account
the objectives as set out for the 1992-1994 period (in Council documents, relevant
papers for the Board of Governors, JRC Annual Workschedules, budget, etc.), to
_provide recommendations on the proper course to be followed by the Institute
visited in view of the stated objectives, and to apply in the evaluations, elements
of the methodology proposed for research returns and effectiveness.

The Visiting‘ Group should:

- perform an evaluation of all activities of the Institute against its stated
objectives, with particular emphasis on the impact the results of the work
has had on the user of this research, and the degree of collaboration
established with national research laboratories, as well as with industry;

- assess the scientific quality of the work and the appropriateness of the work
and results for the Community; ’

- judge all aspects of the efficiency and impact of the work, taking into
account the particular status of the JRC (its independence in the Community)
in comparison with similar national laboratories;

- provide advice on the ongoing work on the basis of the evaluations and
assessments performed;

- express recommendations for the future development of the Institute with
regard to the overall strategic plans for development of the JRC in the
medium-term and long-term. :

Terms of Reference

1. To evaluate progress in performing work in accordance with the objectives
set out in Council Resolution 92/C118/03 and Council Decisions 92/273/EEC,
92/274/Euratom and 92/275/Euratom, documents addressed to the Board of
Governors, the JRC's Annual Workschedules, budget etc.,, and to review
progress in the implementation of the recommendations of the last
Evaluation Panel.

2. Toensure that the Institute has effective mechanisms to set its local scientific
objectives, monitor progress towards those objectives and evaluate outputs.
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‘To review the various research activities to assess:
a) thescientific quality and productivity of the Institute;

" b) whether full advantége is being taAken of scientific opp,ortunitiés,‘in the
light of funding and other constraints;

¢) the relevance of the work with respect to Community needs, including
the relevance of work performed for external customers,, when
applicable. ‘ S '

To assess the effectiveness of the scientific management leadership within
the Institute. : : :

To advise on whether the institute has been making efficient, effective and
economical use of resources in carrying out its programmes and
management functions. Resources include manpower, money, services,
facilities, data and equipment.’ '

To review the extent and effectiveness of the Institute's external scientific
links, including relationships with research organisations, the higher
education sector, industry and government departments in the Member
States, as well as outside the European Community. '

To examine the relationship of the Institute's work in general, to the mission
of the Joint Research Centre and to its forward strategic planning.

To make recommendations and report to the Board of Governors of the
Joint Research Centre.
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Report of the Visiting Group for the Evaluation of the Joint Research Centre's
Institute for Advanced Materials, Petten (The Netherlands) and Ispra (italy)

introduction

At the invitation of the Board of Governors of the Joint Research Centre
(JRC), members of the Visiting Group (see Annex I) spent the 14-17
December 1993 at the Institute for Advanced Materials (IAM) at Petten and
Ispra reviewing the Institute's work and visiting its laboratories.

The objectives for the Institute are to be found in Annex | of Council
Decision 92/273(EEC) and 92/274/Euratom of 29 April 1992,

The main objectives are to contribute to enhancing European industrial
competitiveness and the safety of components and structures, relevant
mainly to the energy, transport, environment and manufacturing sectors,
through advances in the understanding of the basic properties, the
processability and engineering performance of materials.

These general objecti\)es are concurrent with the JRC's mission and are
hi?hlig ted in the scope of the Visiting Groups. As set out in the terms of
reference (see Annex Il), the Visiting Group should:

. evaluate all activities of the Institute against its stated objectives, with
‘ particular emphasis on the impact the results of the work has had on
the users of this research, and the degree of collaboration established

with national research organisations, as well as with industry;

. assess the scientific 3ua|ity of the work and the appropriateness of
the work and results for the Community; S :

. judge all aspects of the efficiency and impact of the work, taking into
account the particular status of the JRC (its independence in the
Community) in compatison with similar national bodies;

. provide advice on the ongoing work on the basis of the evaluations

and assessments performed;
. express recommendations for the future development of the Institute

with regard to the overall strategic plans for development of the JRC
in the medium-term and long-term. :

General Observations

The Institute's functional structure is set out below. The High Flux Reactor
(HFR) is not included in this Report, having already been visited by experts
in research reactors and the subject of a recent report. The structure of the
Institute is as follows: ' , :

- HighFlux Reactor : Petten (separate report)

- Materials Processing and Engineering - Petten

- Materials Characterisation ' Petten :

- Non-Destructive Testing Petten (recently transferred

~ fromispra)
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- Functional Materials De\)elopment Ispra
and Cyclotron :
- Materials Performance and Reliability  Ispra

The Visiting Group examined the Institute in detail and found the work and
scientific output to be very good or excellent in- most areas and of a trulz‘
international standard. The targeting of the work was good and sta
showed a clear understanding of objectives. . .
The Institute is well managed. However, the Visiting Group believes that
the Director should be given more responsibility for running the Institute,
particularly in the recruitment of staff, and that consideration should be
given to exempting the Institute from some internal European Commission
procedures. .

The Institute is undoubtedly expensive, with high overheads on its
research. However, the Visiting Group is convinced of the need for a
European institute of this type in the key strategic area of advanced
materials. Given this need, the Visiting Group accepts that there are many
various reasons for the high overheads, including the need to pay
competitive salaries, the inherent expenses of running a high flux reactor
and a cyclotron, and so on. The Visiting Group saw no evidence of waste.

The Visiting Group believes that funding of the Institute should move
towards a "core plus competitive" funding model. Contract work for third
“parties, mainly industry, has built up rapidly in the last few years and is at
present running at about 8% of the total budget. The Visiting Group
believes that the aim should be to increase this to 10% over the next few
years. Such contract work is not only useful financially, but it also builds up
real links with industries in the Member States. The Visiting Group
welcomed the proposal at present under discussion at the political level to
allow the JRC to participate in Framework Programme schemes, for
example BRITE/EURAM. It is recommended that the aim of the Institute
should be to obtain about 20% of its funding competitively from
Framework Programme schemes over the next few years. Apart from the
increased competitive funding element this would introduce, the Visiting
Group believes that bidding for, and participation in, collaborative
research through Framework Programme schemes would greatly
strengthen the Institute's links with universities, research institutes and
industries in the Member States and would be wholly beneficial.

Orientation was greatly aided by the extensive use of colloquia, round
table discussions and workshops, with strong industrial representation,
when setting up programmes and activities, thus creating a consensus in
the materials science community. In the same way, seminars, conferences,
. expert meetings and publications in relevant international journals
ensured that scientists were kept abreast of progress.

The detailed internal annual review of all areas of work and project control
were felt to be important factors in demonstrating and maintaining the
level of excellence.

The Institute is considered to hold the lead position in the special area of
research on High Temperature Materials, particularly for its work on
corrosion/mechanical properties interactions both for its expertise and for
its equipment. This should be built on to further improve its image and to
play key European roles by: ‘ ~
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- exchanges of staff; :
- network establishment and participation in Framework Programme
-schemes; B
- giving impartial advice on standards:;
- encouragement of the introduction of advanced materials to improve
competitiveness. '

Scientific and Technical Areas

Materials.in Extreme Environments

In the study of behaviour of industrial materials in extreme service
environments, the Institute at present occupies an internationally-

acknowledged leading position.

The Visiting Group considers that the area is still an important one and that
this work should continue to be emphasised. The Institute's well deserved
reputation should be built on by placing more weight on aspects of stress
analysis with the recruitment of an applied mechanics expert as soon as
feasible. More emphasis could also be placed on computer modeliing and
integration with engineering design. Concerning the first aspect, this
should preferably be handled by setting up networks with universities and
research institutes. With regard to the second, this would profit from close
interfacing with engineering design teams.

The study of metallic, ceramic and composite materials for high
temperature applications is of considerable importance to industry and
networks and joint research programmes with universities, industrial
research and government research organisations should be encouraged.

Reliability of vLife Extension

The difficult and expensive experimental activities in this area show good
results and some useful spinoffs to industry. However, the core area of this
research should concentrate on developing more advanced procedures for
assessing operational damage. Other aspects would profit from more
intensive collaborations with external research bodies.

Surface Modification Technology .

The Visiting Group was satisfied by the very rapid establishment of this area
of activity at the Institute. After a short time useful results are already
being obtained and the major equipment is functional. Work should now
be focused on contributing to high temperature industrial applications of
these techniques and this perspective should be introduced as earIK as
possible to these activities with emphasis on the production of data which
will stimulate increased industrial use of the techniques. The Group did not
feel that wear studies should be developed in the Institute as the subject
was highly researched in many other places and was somewhat out of line
with other Institute topics. A networking approach could help to avoid
duplication of equipment and scientific effort. '

i
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. Fusion Materials

Although a'small area of activity, very good and important work had been
done up to the present on materials screening and selection in-connection
with the Community Fusion Programme. The priority given to this work
must depend on the needs expressed by the programme managers as the
Visiting Group itself felt unable to make a valid judgment on this highly
specialised materials application. However, Members would warn the
team against entering the field of tritium hermetic ceramic- composite
structures without adequate industrial, engineering and financial support
as the subject was a vast one with strong dependence on proprietary know-
how whicf'\ might not be easily available. ’ _ '

An adequate data base on materials for fusion was in any case of high
importance. e

Non-Destructive Testing

This activity had been extremely useful in the past (PISC programme) and
was at present being transferred from Ispra to Petten. The Visiting Group
considered this to be an advantage as the previous nuclear orientation of
the team could now be turned towards high temperature materials
applications where a close collaboration with scientists working on the
assessment of creep damage and remaining lifetime in high temperature
plant could-lead to great savings and an improvement in safety. This area
should be vigorously pursued and work extended to include ceramics and
composites in the future. To advance as rapidly as possible it was essential
that the entire team and equipment be reunited at Petten without delar.

e

-~ The task was a very challenging and important one with very considerab

industrial applications, both on bulk materials and coatings.

Piant in the energy and process industries was ageing and would come to
rely more and more on reliable Non-Destructive Evaluation to assure
continued operation and the amount of work on the topic carried out in

universities was limited emphasising the work at Petten. The Institute

should, however, be encouraged to coliaborate in this research with
universities and other research bodies.

The Cyclotron

The main objective of this equipment was the study of damage in materials
destined for fusion applications. Unfortunately, there were few other uses
in the Institute's other activities and external users -had been sought to

‘enable the installation to remain economic. However, use by other

research-programmes did not appear to be forthcoming and alternative
solutions should be examined. '

As the remaining work is of hi%h quality and importance to fusion

materials research, if the Cyclotron becomes unavailable the possible use of -
other facilities should be examined. :

Materials Information

The establishment of data for advanced materials is an essential part of
their introduction into industrial use. Easy access to comprehensive data is
vital for industry.
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Due to the developments during the last few years the HTM Databank is

‘now in a very attractive form. To ensure that a much wider use of the

databank is achieved, two actions should be taken:

i) most of the information in the system (for example all data which is
older than five years) should be declassified to research organisations

in the EU and EFTA countries. The confidential data has, to a large -

extent, been generated in the COST framework and other European
programmes with financial contributions from the national
governments anyway,; =

ii) the Institute should participate in European programmes like the

European Collaborative Creep Committee where valuable use of the
data can be found. .

Data banks are not in general commercially viable and often contain

confidential and restricted data. The JRC, with its central and neutral

gosition,,_is in an ideal position to develop and supervise this type of data
ase which is indeed closely connected to the Institute's research.

A number of new data bases appear to be needed, not only to handle data
like the HTM Data Bank, but also to be a source of constitutive equations.
There is considerable need to be found for this type of database in thermal
fatigue research. To save time and avoid duplication of studies, such a
databank could preferably be set up as a network in the sense that
participating institutes have their own data banks which they fill with data
and this data is then exchanged between the partners to create a true
European system. This approach has successfully been utilised for
Thermodata Europe.

Prenormative Research

' The Institute should develop further prenormative research. Although not

at the cutting-edge of science and technology, this type of research ensures

“that results can really be used in practice. Work should be concentrated in

areas where there is a realistic prospect of application. In this respect, the
proposed European Prenormative Research Associations (EPRA) and
EPRA-M (for Materials) could prove to be a realistic means of assessing.
European requirements in this kind or research and providing a suitable
forum. The Institute has demonstrated its possibilities in this area and this

will hopefully lead to appropriate and usable standards. Such.work can ’

best be pursued as an international exercise and the Institute, by its nature,
is highly suited to such activities. The Institute should be encouraged to
have a coordinating role in the development of materials standards in

Europe, working closely with national standards laboratories. Work in this .

area has to be considered of high importance when comparing the
situation in Europe with that in the U.S.A., or even increasing prenormative
effortsin Japan.

Exploratory Research

The Visiting Group was impressed by and strongly supports the exploratory
research programmes of the Institute. The Group considers exploratory
research to be an important means of stimulating scientists to feed new
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ideas into mainline activities and to explore alternative approaches and
new techniques suitable for application within the institute.

Such activities should be frequently reviewed and either transferred to
mainline research or terminated. To emphasise its exploratory character, it
is expected that many projects would be terminated at an early date to
make room for more promising ideas, only the best being retained.

7 Networking

The Visiting Group was pleased to see a positive attitude to networking in
the Institute. In its main fields, the Institute could consider itself to be the
natural leader (due to its competence) of networks, but it should be
realised that at present, when research funding is limited, resources would
have to be provided by the Commission. In that respect, access to compete
in Framework Programme Shared Cost Actions might be handled on a

- collaborative level with other research units, thus forming the basis of a

network. In addition, if the Institute was a full partner in BRITE/EURAM
programmes it would greatly strengthen collaboration between the
Institute and leading laboratories in the Member States.

Members of the Group pointed out that exchanges should be two-way and
that mobility must be expected from JRC staff as well as from their
partners. . This would be of great benefit for knowledge transfer and
acquiring and passing-on new laboratory techniques. Visits should include
established scientists which would further increase the Institute's visibility
in the outside world. |

The possibility of PhD students dividing their time more equally between
the JRC and their universities should be examined (six months in each per
year). JRC staff could aid in the setting-up of materials laboratories
elsewhere in Member States. '

Publications

The Group was pleased to see a good level of 43 articles published in
appropriate international scientific journals during the year, and
favourably impressed by the level of 52 papers contributed to international
conferences of which 15 were invited. These figures demonstrate the
interest shown in the Institute's work in the international arena. There
were also some 22 articles in European journals and 28 papers to European
conferences.

Future Scientific Trends

The Visiting Group strongly agreed with the Director's plan for the Institute
that interfaces in materials should be the major theme. The structure and
properties of interfaces are critical to the performance of a wide range of
materials, particularly high temperature materials, and interfaces are not
well understood. '



IX.

Management

The institute was well managed, with scientific staff enthusiastic and
spending a high proportion of their time on scientific and technical tasks.

- The systematic use of workshops in assessing new possibilities and the

follow up audits of activities was shown to be effective. However, the
Institute should not be overburdened with irrelevant committees and in
that connection Members of the Group did not feel that the local Scientific
Committee served any useful purpose. Scientific or managerial advice
could be better obtained from academic and industrial scientists of
requisite experience and from proven managerial experts.

Ideas from staff members would seem to be adequately catered for by the

possibilities opened by exploratory research activities.

The ratio of support staff to scientists was felt to be rather high in
comparison with universities and many industrial laboratories.

The transfer of responsibility to local Directors was recognised and
encouraged. In that respect, maximum transparency of overall budget and
staff matters was essential. However, much was to be desired in the
recruitment of staff which appeared too slow and rigid for a scientific
institute.

In view of the relativelr‘ high man/year costs, the I‘_h‘s‘titute must concentrate
on its core activities where its exceptional results were ‘vital to a successful
reaction from potential clients and scientific collaborators.

- Recommendations

e The Director should be given more managerial responsibility,

particularly in staff appointments.

. The institute should move towards a "core plus competitive” funding
model.

. The Institute should aim at obtaining 10% of its funding from
external contract work from industry over the next few years.

. The Institute should be allowed to participate fully in Framework
Programme schemes such as BRITE/EURAM. It should obtain about
20% of its funding competitively from such schemes over the next few
years. _ o

. Work on advanced high temperature materials should continue as the
main core activity. ' \

. An applied mechanics expert should be added to the team.

o  Transfer of non-destructive testing staff from Ispra to Petten should

be completed without delay.

. Surface modification work needs clearer alignment towards industrial
~ needs.

4df
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Computer modelling should be increased where appropriate and
maximum use made of networking with other organisations to meet
these needs. ‘ :

A prb ramme of exchanges of scientists with other organisations
should be set up. JRC staff should be included in exchanges.

The prenormétiVe area éhquld be developed asa typicall JRC activity.

The JRC should be source of impartial advice and expertise on
materials standards. o ‘
Publication in the most respected scientific journals should be
encouraged. . :

- An early decision should be taken on the future of the Cyclotron.

Open access data bases should be set up where possible.

The Iohg-térm’ research plan of interfaces in materials is a highly
suitable path for the Institute to follow.
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Annexil

Visiting Group for the Evaluation of the Joint Research Centre's
Institute for Advanced Materials (IAM) - Petten and Ispra

Scope of Visiting Groups

9y

The chief scope of Visiting Groups is to perform evaluations, taking into account .
the objectives as set out for the 1992-1994 period (in Council documents, relevant

-papers for the Board of Governors, JRC Annual Workschedules, budget, etc.), to

provide recommendations on the proper course to be followed by the Institute
visited in view of the stated objectives, and to apply in the evaluations, elements
of the methodology proposed for research returns and effectiveness.

The Visiting Group should:

perform an evaluation of all activities of the Institute against its stated
objectives, with particular emphasis on the impact the results of the work
has had on the user of this research, and the degree of collaboration
established with national research laboratories, as well as with industry;

assess the scientific quality of the work and the appropriateness of the work
and results for the Community; ' '

judge all aspects of the efficiency and impact of the work, taking into
account the particular status of the JRC (its independence in the Community)
in comparison with similar national laboratories;

provide advice on the ongoing work on the basis of the evaluations and
assessments performed;

express recommendations for the future development of the Institute with

regard to the overall strategic plans for development of the JRC in the

medium-term and long-term.

Terms of Reference

To evaluate proaress in performing work in accordance with the objectives
set out in Council Resolution 92/C118/03 and Council Decisions 92/273/EEC,
92/274/Euratom and 92/275/Euratom, documents addressed to the Board of
Governors, the JRC's Annual Workschedules, budget etc.,, and to review
progress in the implementation of the recommendations of the last
Evaluation Panel.

To ensure that the Institute has effective mechanis_msto set its local scientific
objectives, monitor progress towards those objectives and evaluate outputs.



o

2.

To review the various research activities to assess:

~a) thescientific quality and productivity of the lnstitutei

b) whether full advantage is being taken of scientific opportunities in the
light of funding and other constraints; :

) the relevance of the work with respect to Community needs, including
the relevance of work performed for external customers, when
applicable.

To assess the effectiveness of the scientific management leadership within
the Institute. ‘ ' '

To advise on whether the Institute has been making efficient, effective 'and
economical use of resources in carrying out its. programmeés and -
management functions. Resources include manpower, money, services,
facilities, data and equipment.

To review the extent and effectiveness of the Institute's external scientific
links, including relationships with research organisations, the higher
education sector, industry and government departments in the Member
States, as well as outside the European Community. '

To examine the relationship of the Institute's work in general, to the mission
of the Joint Research Centre and to its forward strategic planning.

To make recommendations and report to the Board of Governors of the
Joint Research Centre.
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Harwell, 15.11.93

REPORT OF

VISITING GROUP FOR THE EVALUATION OF THE HIGH FLUX
REACTOR AT THE JOINT RESEARCH CENTRE'’S INSTITUTE
FOR ADVANCED MATERIAL (PETTEN)

SUMMARY

The HFR (Petien) is being managed and operated in a competent and professional manner.
The main research programmes using the HFR are likely to decline significantly. The JRC

management should produce a future strategy for the HFR in collaboration with the
sponsors/customers
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VISITING GROUP FOR THE EVALUATION OF THE HIGH FLUX
REACTOR AT THE JOINT RESEARCH CENTRE’S INSTITUTE
FOR ADVANCED MATERIAL (PETTEN)

INTRODUCTION

- At the invitation of the Board of Governors, iRC,‘ the Visiting Group (for membership see
Appendix 1) attended the Institute for Advanced Materials - High Flux Reactor for a number
of days during June/July 1993. In total, some 15 man days were expended on the visit.

In that time, a wide range of technical and scientific topics were covered and therefore it
must be recognised that comments, conclusions and recommendations from the Visiting
Group are made as general supporting, constructive advice rather than specific criticisms of
the operatons. :

The specific scientific and technical objectives for the High Flux Reactor (HFR) are given
in Annex 1 to the Council Decision No 92/275/Euratom of 29 April 1992. The principal
objectives are: , R

1 The safe operation of the HFR in Petten. This comprises routine operation of the
facility for more than 250 days/year, fuel cycle management and safety and quality
management. ;

2 Efficient utilisation of the reactor in a wide scope of topical sectors: irradiation testing

of materials for fission reactors, as well as for future thermonuclear fusion reactors,
neutron applications to solid state physics and materials sciences investigations,
radioisotope production and related activities, neutron radiography as a non-
destructive testing method, and treatment of certain types of cancer with neutrons
(BORON Neutron Capture Therapy) and related research.

The more general objectives are concurrent with the Joint Research Centre’s (RC)

mission and are highlighted in the scope for the Visiting Groups. The Visiting Group . .

should:

® perform an evaluation of all activities of the Unit against its stated objectives, with
particular emphasis on the impact the results of the work has had on the users of this
research, and the degree of collaboration established with national research
laboratories, as well as with industry;

. assess the scientific quality of the work and the appropriateness of the work and
results for the Community; ‘

o judge all aspects of the efficiency and impact of the work, taking into account the

particular status of the JRC (its independence in the Commpnity) in comparison with

similar national laboratories;

5|



provide advice on the ongoing work on the basis of the evaluations and assessments
performed; :

express recommendanons for the future developrnent of the Unit with regard to the

- overall strategic plans for development of the JRC in the medium-term and long-term.

This report will be organised following the order set out in the Terms of Reference
(see Appendix 2) with the Group's recommendations for each point summarised under
‘Conclusions’.

WORK IN ACCORDANCE WITH OBJECTIVES

The HFR is operated in a safe manner with due attention to safety and quality
management. It is operated with a high degree of availability for about 265 days per
year with very few unforeseen shutdowns.

The ‘Work and Action Plan’ for ‘quality assurance is being implemented at an
adequate pace with all essential elements completed and regula: reviews of the
ongoing activities which follow from the plan.

The fuel cycle, being dependent on the United States (US), is not currently closed due
to the ongoing review of the US’ fuel policy.

Spent fuel elements are stored on the site which has adequate facilities for storage
(these can also be increased in increments) for the short and medium term.

The HFR uses High Enriched Uranium (HEU) fuel and has adequate suppliers for this -
type of fuel in the medium-term. The technical and economical implications of an
eventual conversion to Low Enriched Uranium is being reviewed at present and so
far it appears to be technically feasible. The decision to change from HEU to LEU
remains a predominantly political one.

Particular attention was paid to the condition of the plant and its situation vis-a-vis
its operational safety. The HFR is found to conform to the requirements of the
Netherlands Kernfysische Dienst (KFD), the safety authority concerned. At the same
time, a programme of continuous upgrading is pursued to take advantage of
technological progress and to conform to the latest evolutions in good practice.

CONCLUSIONS

The HFR meets the first principal objective.

The HFR is a multi-purpose Oak Ridge Research-type (ORR-type) light water reactor
having a potential use for a wide range of sectors. It has been utilised in all the areas
mentioned in the second principal objective. : '

As far as the operational efforts are concerned, there has been an efficient utilisation
to the satisfaction of the ‘customers’.

-4 -



The utilisation is dominated by ‘customer-controlled’ programmes with little overlap

.
and collaboration with JRC programmes, but adequately supported by the HFR
Division of the JRC.’

° Therefore, the responsibility for the scientific quality and rate of progress for the
programmes utilising the HFR lies mainly with the ‘customers’.

EFFICIENCY

The Visiting Group was able to interview representatives from user organisations.

NETHERLANDS

Netherlands’ users provided most of their own design and manufacturing services for

their own experiments. They also assured day-to-day operation of the reactor under

contract and were therefore naturally disposed to comment favourably on efficiency.

It was felt that the Netherlands had received a fair share of the available positions up
to the present. However, there was now felt to be some over-capacity, particulary
with beam-tube utilisation where the facilities were no longer of international standard
and could be closed without serious loss of scientific impact, nevertheless, such work
is actively pursued clsewhere in the Netherlands and future requirements should be
carefully checked.

GERMANY

German projéct leaders from both KFA Tiilich and KFK Karlsruhe were present and
irradiation programmes concerning light water reactors, high temperature gas-cooled
reactors, fast reactors and thermonuclear fusion R&D were discussed.

All claimed that the service received from Petten staff was outstanding and the HFR
highly suitable in its technical characteristics, in its reliability and in the large number
of irradiation days per year. Petten engineers participated in project planning and
final reporting. '

Unfortunately, due to reductions in government sponsorship, work on fast reactors
would be reduced to a small collaborative programme with Cadarache with perhaps
two core and one peripheral position in use in the HFR. This continuation was partly
due to the unique facility which allowed tests on fuel previously irradiated in Phenix.

A similar situation existed for HTR projects, where almost no work would be

_continued. There might still be occasional irradiations on steel and special coatings,

but these would not be on a constant basis.



Concerning light water reactor (LWR) fuel irradiations, the very flexible poolside
facility and the ability to employ it for testing power reactor fuels already burned up
in power plants would continue to provide some work. It was envisaged to use about
three poolside facility positions in the future,

In the absence of a dedicatéd 14 MeV neutron source for fusion materials R&D, the
HFR was still making valuable contributions in a variety of irradiation projects -

~concerned with ‘first wall’ materials, breeder materials and in the future some

component testing. Complementary work would also be performed in fast reactors.
Both types of reactor were needed for irradiation tests by the Fusion Programme at
the present time. .

A dip in programme funding was expected in the near future, followed by a later
extension to new materials and perhaps components.

Overall, a reduction in present German activities by at least fifty per cent was
indicated. :

COMMUNITY

The Community Fusion Programme also planned to operate a modest programme of

- materials irradiations on a regular basis to measure creep and other mechanical

properties in low activation structural materials. Irradiations on Tritium permeation
through breeder blanket component materials were also performed. The size of these
programmes was only limited by available funds.

The JRC’s Institute for Transuranium Elements at Karlsruhe hope to begin some
collaborative irradiations in a network with CEA and ECN beginning in 1995.

OTHER COUNTRIES

Apart from Netherlands and Germany, little scientific work or scientists use the HFR.
As a Community facility there is a need to encourage wider use of HFR for research
and scientific training.

~ RADIOISOTOPES

The primary use to which the reactor had been put was materials testing. However,
isotope production for medical and industrial purposes has been a ‘by-product’ of
HFR exploitation from the beginning. The Visiting Group received strong signals of
increasing interest in-these possibilities from representatives of European isotope
manufacturers. :

They expected to use up to thirty per cent of the reactor capacity, and realised that
in so doing, a commercial price would have to be paid for neutrons. This would



BNCT .

imply an increase in-the cost of the final product and such a change in policy could

only be introduced to the market at a reasonable rate.

However, with a decline in the materials irradiations’ contribution 16 reactor costs,
isotope production could no longer be considered as a by-product of materials testing
and a normal tariff would have to be applied.

On the other hand, although the reactor was suitable technically and production

~ facilities were available, a more commercial attitude would have to be adopted by

both management and staff if industrial-scale production was attempted. Importance

" should be given to ensuring maximum compatibility between materials testing

schedules and isotope production, taking into account operating schedules of other
European reactors producing medical isotopes. A considerably increased demand was
foreseen in the future.

/s

Boron Neutron Capture Therapy (BNCT) was being developed at Petten and if
successful, could provide facilities to treat patients, initially with gliomas and later
perhaps with a number of other intractable tumours. - This could provide an important
task for the reactor until other more convenient special purpose facilities could be
developed.

CONCLUSIONS

The competence of the staff and the capability of performing difficult irradiation
studies using sophisticated techniques is recognised by the clientele.

- The requirements for irradiations from the European nuclear power industry have

dwindled and a reorientation of strategy is badly needed.

An ability to respond more directly to commercial needs might be advantageous.

5y



OVERALL CONCLUSIONS

1

10

To date, the operation of the HFR has been carried out in a satisfactory manner with:

high technological standards;

good operational performance;

high degree of customer satisfaction;
excellent safety record.

The JRC-HFR operation has been input-driven with no incentive to cut the cost of the
operation.

Utilisation to date has mainly focused on programmes originating in the sponsoring
countries both of which signal declining needs for the forthcoming programme penod
Only a small part of the utilisation has been on a Commumty basis.

' The Fourth Framework Programme proposal, as already discussed in the Council,

does not indicate an increased Community need.

The HFR is facing‘a rapidly changing situation:

o some German programmes have ceased, some are declining;-

. the Fourth Framework Programme proposal foresees further reduction in the
nuclear area (fission);

o the needs of the future fusion programme have not been clarified at this stage;

° the beam research at the HFR is no longer supported by the ECN and the
possibility of a complete closing down of such research must be foreseen;

e the demand for radioisotopes is rising, however, the situation of NTD silicon
is uncertain and there seems to be limited additional European industrial need;
. BNCT project is promising but is still at a speculative stage as a basis for a

potential customer programme.

All of the above means that the overall use will fall unless vigorous actions are taken
to bring in new customers.

The HFR operation has been demand-driven with management focus on operations,
safety and technological improvements.

There is a need for an output oriented strategy to ensure the continued efficient
utilisation of the HFR and its facilities.

The strategy should identify the future core-customer base and the 0pt1ma1
orgamsatxon structure.

The core customer base could be:

. the fusion programme - well-established European programme;
° production of radioisotopes - catering to European- mdustry on a commerc1al
basis;
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12

13

14

e a fission programme concerning the fuel cycle and nuclear safety - transition
from national programmes to a Community-based programme.

° BNCT - a European project with perspectives for a public service medical
programme.

The pursuit of these diverse needs and opportunities in a successful manner requires
proactive planning and constructive interactions between the HFR management and
the customers.

The organisation must be adapted to customer requirements with clearly defined
responsibilities for developing each of the core business areas.

An output-oriented approach will require sustained attention to cost-effectiveness.

If vigorous actions are taken now, a smooth transition from the present input-driven
programme (1992-1995), to a new output-oriented programme for the next

- muldannual period could be achieved.
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RECOMMENDATIONS

1

As owner of the facility, the Commission should actively pursue the identification of
future requirements for the HFR. »

JRC management should generate a draft strategy (result - and output - onented) for
the HFR in collaboratmn wnh the customers.

Aim to achieve consensus from sponsors on the above strategy as a basis for a new
multiannual programme.

On the basis of the above, decide optimal organisation structure and modus operandi
to implement strategy. '

Clearly identifyk responsibility for implementation of the strategy.

The fuel cycle liabilities must be covered financially.

The 'issue of responsibility for funding decommissioning must be resolved.

In view of increasing commercial usage of the HFR reactor, there is a need to
develop a more autonomous financial and management structure to become output-

oriented.

A vigorous and lateral approach needs to be taken to review all aspects of the cost
structure.

A .

~ The Visiting Group are indebted to Professor E Hondros, and the JRC Directorate at Petten,

the ECN HFR staff who provided the detailed information and guided tours around HFR, and
the customers who were willing to come to Petten to be interviewed by the Visiting Group.

-10 -
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Appendix I

VISITING GROUP MEMBERSHIP

Mr John Baxter (Chairman)
Director :
Engineering Project Management
AEA Technology

Mr Lucien Gilles

Head of Testing Reactors Department
Centre d’Etudes de Saclay

- Commissariat 2 I’Energie Atomique (CEA)

Dr Roberto Ramén Gonzalez Amado

Head of the Department of Engineering :
Escuela Técnica Superior de Ingenieros y Industriales
Universidad Carlos I

Dr Jergen Kjems
Director, Research
Risg National Laboratory

~ Secre

Mr Samuel J Lloyd
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Appendix 11

TERMS OF REFERENCE

To evaluate progress in performing work in accordance with the objectives set out in
Council Resolution 92/C118/03 and Council Decisions 92/273/EEC, 92/274/Euratom
- and 92/275/Euratom, documents addressed to the Board of Govemors, the JRC'’s
Annual Work Schedules, budget etc, and to review progress in the implementation
of the recommendations of the last Evaluation Panel. '

To ensure that the Institute/Unit has effective mechanisms to set its local scientific
objectives, monitor progress towards those objectives and evaluate outputs.

To review the various research activities to assess:
a) the scientific quality and productivity of the Unit/Institute;

b) whether full advantage is being taken of scientific éppbrmnides in the light of
funding and other constraints; :

c) the relevance of the work with respect to Community needs, including the
relevance of work performed for external customers, when applicable.

To assess the effectiveness of the scientific management leadership within the
Institute/Unit.

To advise on whether the Institute/Unit has been making efficient, effective and
economical use of resources in carrying out its programmes and management
functions. Resources include manpower, money, services, facilities, data and
equipment. '

To review the extent and effectiveness of the Institute’s/Unit’s external scientific
links, including relationships with research organisations, the higher education sector,
industry and government departments in the Member States, as well as outside the
European Community. '

To examine the relatiénship of the Institute’s/Unit’s work in general, to the mission
of the Joint Research Centre and to its forward strategic planning.

To'make recommendations and report to the Board of Governors of the Joint
Research Centre.
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Roskilde, 14th June 1994

REPORT OF THE VISITING GROUP
FOR THE EVALUATION OF THE
VJ.‘OINT RESEARCH CENTRE'S
| I&STITUTE FOR

TRANSURANIUM ELEMENTS
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14 June 1994

REPORT OF THE GROUP FOR THE EVALUATION

OF THE JOINT RESEARCH CENTRE'’S INSTITUTE FOR TRANSURANIUM

ELEMENTS (ITE) IN KARLSRUHE

INTRODUCTION

A group of scientists experienced in various aspects of nuclear fuel and actinide
research and development (R & D) was invited by the Board of Governors of
the Joint Research Centre (JRC) to evaluate the work of the JRC's Institute for
Transuranium Elements (ITE) in Karlsruhe. Members (see Annex 1) visited the
Institute on 21 and 22 February and assessed the Institute and its activities on
the basis of the Terms of References set out in Annex Il.

The visit comprised a presentation of the Institute and its programmes by the
Director and presentations by senior scientists on the following activities:

- nuclear fuel safety;

- spent fuel characterization;
- nuclear chemistry;

- basic actinide research.

Discussions were held with staff responsible for organization, finance and
management of the institute, future scientific perspectives were examined and
a number of laboratories were visited.

Finally, members of the Groap were able to meet representatives from clients

for whom third party contracts are being performed (e.g. Siemens and Alpha-

Medical (AKZQ).

ACTIVITIES AT ITE

The Institute’s programmes and projecté during the 1990-1994 programme
period are distributed as follows:

. Specific Programmes

- Basic Safety Research on Nuclear Fuels

- Safety Aspects of Fuel Operation and Handling

- Actinide Determination and Recycling

- . Characterization of Waste Forms and High Burn-up Fuel
- Actinide Research ~

€
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. Exploratory Research

- Acoustic Aerosol Scavengmg with Ultra and Infrasound
- Study of Advanced Fuel Cycles
- Thermal Imaging of lrradiated Fuel Rod Sections

'« Scientific - Technical Support to Community Policies

- Development and Testing Methods; Execution of Sateguards Analysis;
- - Installation and Operation of On-Site Laboratories for Safeguards
Analyses

. Work for Third Parties (major contracts)

- Post Irradiation Examination of LWR fuel rods

- Postirradiation Examination PHEBUS

- Interaction Fuel-Cladding

- Preparation, Irradiation and PIE of Mmor Actinide Containing Fuels
- Fuel Analysis and Characterization -

- Preparation of Radionucleides for Therapeutical Application

SPECIFIC PROGRAMMES

These areas comprise work performed under the Third Framework Programme
and they are part of the following JRC-programmes:

- Reactor safety ,
- Radioactive waste management
- Actinides in nuclear fuel cycle safety

- The specific programmes of the Institute as a whole depend onh its expertise

and equipment in the field of transuranium elements, especially the actinides.
Although the specific programmes cover quite a large scientific and technical
area a common feature is the highly specialized hot cells sealed against escape
of alpha particle contamination and shielded against high energy gamma
radiation. These very expensive installations in combination with the
experienced staff give the Institute a unique position in European and -
international nuclear research. This position is recognized worldwide and should
be maintained even if the interest in nuclear energy at present is declining in
Europe. This recommendation is based on the merit of a number of individual
research programmes which will be described shortly in the following.

1. Basic safety research in nuclear fuels covers a number of projects mainly
concerned with fuels for light water reactors (LWR's). In parallel to experimental
studies a fuel performance code TRANSURANUS is developed and validated.
This work is important in the light of the many LWR’s operating in Europe as
it ensures continuity in European research on both basic and applied problems

2
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‘with impact on safety and economy. The activities within this programme related

to a number of projects carried out for third parties, especially the post
irradiation examination (PIE) work. However, due to commercial restrictions the
research activities cannot fully benefit from the results from such PIE work. This
has a drawback and a solution should be sought when future contracts are
negotiated.

2. Safety aspects of fuel operation and handlmg deal with investigations of
advanced fuels and with transport and dispersion of radioactive aerosol
particles in nuclear facilities. Individual projects within this programme have
important’ safety aspects for different parts of the fuel cycle. However, the
overall objective of this programme could be defined more stringently.

3. Actinide Determination and recycling activities are mainly concerned with
the transmutation of long lived nuclear waste constituents (minor actinides) into
shorter-lived fission products. This programme is an excellent example of the
special expertise of the Institute being applied to a problem of high relevance
to society in dealing with waste from past and present nuclear facilities. It is
also within this area that the work for third parties has been economically most
successful.

4. Characterization of waste forms and of high burn-up fuel covers efforts
to model the consequences of water intrusion into an underground fuel deposit.
As is the case for programme |ll 3 this programme aims at reducing the risk of
storing nuclear waste. It is a good example of the uniqueness of the Institute
in combining specialized experimental work with high level theoretical work
including computer modelling.

5. Actinide research covers basic research of the physical and chemical
properties of the actinide group of elements. Within this area the Institute has
an internationally acknowledged expertise both theoretically and experimentally.
These in-depth studies of actinides are important to extend our knowledge of
this important group of materials but the research is also necessary to
understand a number of technological problems related to the fuel cycle. This

" research on actinides should be continued but its uniqueness in the European

framework could be ‘more emphasized. One possibility is to promote the
facilities and expertise as a European laboratory of excellence open for
scientists from the member states in parallel to laboratories and installations
participating in EU’s Large Installation Programme (LIP). It is realized that such
a status as a user-oriented facility will require extra resources, especially new
staff. However, in all cases a consideration of the staff situation in this area is
urgent in order to ensure continuity as senior staff is now near retirement.

WORK FOR COMMISSION SERVICES

The safeguarding of nuclear materials is an important task of the Commission
(DG I and DG XVII) and of the International Atomic Energy Agency (IAEA). The

3 .
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Institute is able to contribute effectively to this important task. The Institute's
chemical expertise is exploited in specialized chemical analyses of samples
taken from nuclear installations by safeguards inspectors. An automated in-cell
analytical machine has been developed at ITE to improve accuracy and
convenience and has been widely adopted elsewhere. :

As a further development of this service, the Institute is p’roviding analytibal on-
site laboratories at Sellafield and Cap la Hague which will perform the bulk of
these analysis.

In the area of nuclear safeguafding in Europe the Group must point to the
essential part now being played by the Institute, its success being attributed to
its expertise in a number of disciplines.

WORK FOR THIRD PARTIES

The group applauded the Institute’ success in winning contracts - some of them
of very long duration. From 1990 up to the end of January 1994 orders have
been placed for work worth about 18 MECU. In total 23 contracts have been
_received and it is noticed that two large contracts received in 1990 and 1991
amount to 85% of the total contract volume. The remaining 21 contracts are all
below 0.5 MECU with an-average about 0.1 MECU. In the period 1992 - 1994
(per 15/2) the Institute has received 18 contracts amounting to about 2 MECU.
About 60% of this volume (9 contracts) falls within the area of nuclear
chemistry. ’

The discussion of the relationships behind the Institute and its clients included
two interviews summarized in the following: : '

- A representative from Siemens (Dr. Manzel) was appreciative of the
Institute’s activities under contract on. high burn-up fuels for LWR's.
Siemens’ hot cells had been closed some years previously and the
transfer of work to ITE has proved to be very satisfactory. Client/contractor
relations were excellent and at present it was expected that the
association would continue in future. The Institute’s staff, equipment and
service provided were felt to be excellent in quality and administrative
procedures, relatively light. Scientific collaboration with the staff of the
Institute worked well in certain areas, whereas other fields, for example
fuel performance code activities were excluded for proprietary reasons.

- A representative of Alpha Medical (Dr. Geerlings) was also appreciative
of the Institute’s work on a contract concerning the separation of certain
radioactive actinide isotopes in the production of a radiopharmaceutical
‘agent for the treatment of certain cancers. The Institute’s skills and
installations were being used to develop suitable separation chemistry and
Alpha Medical hoped to launch clinical trials in some months in
collaboration with an institute in New York.

4
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The group discussed in general the Institute’s work for third parties and noted
that the contracts received fitted well with the core programmes, thus in many

_ cases a synergetic effect can be expected. The Group was also pleased to see

the facilities of the Institute being applied on projects of commercial interest. It
was realized that in such cases full openness of the work cannot be expected,
but it was emphasized that results from third party work, whenever possible,
should be made available for the Institute’s own research possibly wnth certain
restrictions on publication.

'EXPLORATORY RESEARCH

" The Visiting Group welcomes the & - 6% exploratory research carried out at the

Institute. This was seen both as a means of exploring possible new areas of
activity for the Institute and of trying out ideas for later mcorporatlon into core
activities.

However, attention is drawn to acoustic agglomeration techniques which have

been subject for some years of repeated studies covering various possible
methods or applications. When a technique or discovery is proven by an
exploratory activity, it should either be exploited by commercial development or,
if of a suitable nature, incorporated into the mainstream of the Institute’s
scientific activities. This will then release funds for new exploratory research
which should not be pursued further than proof of the principle.

The group discussed specifically the project "Evaluation of Potentialities of
Alternative Fuel Cycles" and it was felt that this activity at present shouid be
limited to theoretical work and should not include planning of irradiation

H

experiments. The reasonfor this recommendation by the group is the lack of -

European accord on the problems proposed to be investigated.

COLLABORATION

The group acknowledged the widespread international collaboration in
practically all research areas of the Institute. The group was, however, surprised
to learn about the very limited exchange of scientists taking place for longer
periods between the Institute and its collaborators. .

ORGANIZATIONAL MATTERS

1. The group ingquired about the Institute’'s organization vis a vis the
administrative structure of the JRC. Of special interest to the Group was
the technical and administrative responsibilities on the different levels at
the Institute. The Director explained how the system worked which was
more or less according to tradition as detailed written procedures had not
been worked out. The group did not pursue this point but suggests it for

5



future consideration.

In order to evaluate the activities of the Institute against its stated
objectives the Group asked for a description of such objectives. Such a
description was given verbally by the Director but written documentation
was not available. It is, however, the general impression that overall
objectives are adhered to in the various programmes. However, the lack
of well-defined written objectives makes it impossible for the group inmore
detail to evaluate activities against objectives. ' '

The project/programme management system at the Institute appears to
operate effectively and to make good use of the time available on the
various installations. Also the general administration at the Institute
appears to be satisfactory. In general, the ‘Group noted that the
organization of the Institute in units with almost a constant number of staff
over the years may lead to a too rigid planning and some lack of freedom
in the formulation of new projects.

The staff situation was discussed and the Group expressed its concern at
the age structure of the institute. Much of the Institute’s experience and
expertise is concentrated in staff in charge of units and laboratories who
will be retiring in the relatively near future. Future planning would have to
take into account the need to transfer knowledge and know-how to
successors who would have to be chosen well in advance. Recruitment
to the JRC presents many difficulties, both in the selection system used
in the Commission (difficulties in the specification of requirements) and in
the length of the process. A positive trend has been the increase in post
doctoral fellows which has increased from 2 in 1991 to 17 in 1994, mainly
sponsored by the Mobility Programme. This was considered highly
satisfactory as young scientists now can qualify and hopefully present
themselves as candidates for future positions at the Institute.

IX OUTPUT

The number of articles published in scientific journals increased from 35 in 1990

‘1o 40 in 1993, together with a similar trend in contributions to conferences which
increased from 72 to 106 respectively. This is considered to be a good output
of high scientific quality for such an institute considering that much of its product
is issued in the form of data, analytical results, etc. '

X RECOMMENDATIONS

1.

- The application of present and future knowledge and expertise existing at

ITE to the problems of the safe management of nuclear energy,
particularly in dealing with the sensitive area of nuclear waste is an
important objective. This mission will remain of high significance in the

6



toreseeable future for Union Member States, whatever the outcome of
debates on the use of nuclear fission energy and must remain the focus
of development at the Institute. In such development nuclear chemistry
appears to be an important growth area contributing to a large number of
research projects.

In view of the continuing need for research and information on the actinide
elements and their behaviour, together with the very restricted number of
institutes where such work can be carried out, the Group strongly
recommends that efforts be made to continue and develop the ITE core
activities with emphasis on the basic understanding of actinide chemistry
and physics. To accomplish this task effectively it is essential that the level
of staff excellence is maintained. It is suggested that facilities and staff
within this area are expanded in order to establish a *user facility* for
European scientists similar to those within the *Large Installation
Programme". : '

Work in support of other DGs is clearly an essential role of the JRC and
the Institute, as its specialists can provide important help in a number of
areas. The Group welcomes the use made of the ITE by DG | (IAEA) and
‘DG XVII (Euratom) for the analysis (both on-site and in the Institute) of
‘samples taken by safeguards’ inspectors from nuclear plant and facilities.
The contribution by the Institute is very considerable and must continue.

Making available services and facilities to the outside world under
contracts is an important aspect of the Institute’s activities and is to be
strongly encouraged. At present this activity is on a satisfactory level but
a certain increase should be planned for taking the following points into
consideration: (i) The work for third parties should as far as possible
support the Institute’s own research and the results should be made open
~at least to the scientists at the Institute for their own use. (i) In the
promotion of work for third parties it must be assured that the staff
distribution at the Institute is so flexible that successful units can get the
necessary support. (iii) The amount of contract work shouid not be allowed
to increase to a level where core activities might be jeopardized.

Attention should be focused on exploratory research to make certain that
it really is “exploratory" in nature rather than repetitive and where possible,
points to potential new developments in the Institute’s core activities in
science and technology. New work on alternate fuel cycles is not
encouraged as it does not appear to fulfil the above requirements.

The project/programme management system appears to operate efficiently -

and to make good use of the time available on the various installations.
However, the manpower distribution into units of almost constant size over
the years appears to be too rigid both in establishing new research
priorities and in promoting work for third parties. - :
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Serious consideration has to be given to ensuring that staft replacements
will be of exceptional quality if the Institute is to maintain its position in the
scientific world. The present .system does not appear to be either -
adaptable enough nor rapid .enough to meet that end and the exact
specification of requirements for scientific posts must lie with the Institute
rather than centrally.

If resources can be found, the fruits of the work at the Institute could be
best disseminated by further increasing the numbers of post graduate and

- post doctoral fellows in the Institute. At present levels of scientific A staff,

some 15 Postgraduates and 25 Post Doctoral fellows might be foreseen.
In this connection the exchange for longer periods of scientists is
encouraged to establish more firm and vivid contacts between the Institute
and the universities and national laboratories with which it collaborates.
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Annex |l

Visiting Group for the Evaluation of the Joint Research Centre's

Institute for Transuranium Elements (ITE) - Karlsruhe

Scope of Visiting Groups

The chief scope of Visiting Groups is to perform evaluations, taking into account
the objectives as set out for the 1992-1994 period (in Council documents, relevant
papers for the Board of Governors, JRC Annual Workschedules, budget, etc.), to
provide recommendations on the proper course to be followed by the Institute

visited in view of the stated ob

ectives, and to apply in the evaluations, elements

of the methodology proposed for research returns and effectiveness.

The Visiting Group should:

perform an evaluation of all activities of the Institute against its stated
objectives, with particular emphasis on the impact the results of the work
has had on the user of this research, and the degree of collaboration
established with national research laboratories, as wel?as with industry;

assess the scientific quality of the work and the appropriateness of the work
and results for the Community; ' '

judge all aspects of the efficiency and impact of the work, taking into
account the particular status of the JRC (itsindependence in the Community)
in comparison with similar national laboratories; .

”

provide advice on the ongoing work on the basis of the evaluations and

assessments performed;
ekpress recommendations for the future development of the Institute with

regard to the overall strategic plans for development of the JRC in the
medium-term and long-term.

Terms of Reference

To evaluate progress in performing work in accordance with the objectives

set out in Council Resolution 92/C118/03 and Council Decisions 92/273/EEC, |

92/274/Euratom and 92/275/Euratom, documents addressed to the Board of
Governors, the JRC's Annual Workschedules, budget etc., and to review
progress in the implementation of the recommendations of the last
Evaluation Panel.

To ensure that the Institute has effective mechanisms to set its local scientific
objectives, monitor progress towards those objectives and evaluate outputs.
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To review the various research activities to assess:
a) thescientific quality and productivity of the Institute;

b)  whether full advantage is being taken of scientific opportunities in the
light of funding and other constraints; ‘ '

c) the relevance of the work with respect to Community needs, including

the relevance of work performed for external customers, when
applicable. .

To assess the effectiveness of the scientific management leadership within
the Institute. '

To advise on whether the Institute has been making efficient, effective and

“economical use of resources in carrying out its programmes and

management functions. Resources include manpower, money, services,
facilities, data and equipment. ‘ .

To review the extent and effectiveness of the Institute's external scientific
links, including relationships with research organisations, the higher
education sector, industry- and government departments in the Member
States, as wel! as outside the European Community.

To examine the relationship of the institute's work in genefal, to the mission

- of the Joint Research Centre and to its forward strategic planning.

To make reccmmendations and report to. the Board of Governors of the
Joint Research Centre.
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Report of the Visiting Group for the Evaluation of the Joint Research Centre's

Institute for Systems Engineering and Informatics, Ispra, Italy

Introduction

At the invitation of the Board of Governors of the Joint Research Centre
(JRC), members of the Visiting Group (see Annex |) spent the week of 11-
15 October 1993 at the Institute for Systems Engineering and Informatics
(ISEIl) at Ispra reviewing the Institute's work and visiting its laboratories.

The objectives for the Institute are to be found in the Technical Annex to
the JRC Programme Proposal 1992-1994 (COM (91)281 final). These are:

“to be the European centre of excellence in the field of ‘complex systems'
engineering, focussing on the evaluation and development of methods
addressing the safety, standards and performance of systems which
inv:)lve industrial, social and environmental issues on a pan-European
scale.

In particular, to take the broad 'systems approach' to the understanding
of the human, societal and environmental implications of scientific,
technological and industrial developments in order to provide technical
advice for the balanced social and industrial development of European
society. ‘

The Institute for Systems Engineering and Informatics will shortly be
"~ launching new initiatives in the areas of Environmental Accident
Management, Safety at Work and later, Safety Critical Computer Systems
and a contribution to the proposed Centre for Earth Observation. This
work will build on the Institute’s existing strengths in systems engineering
~ and informatics”. (These initiatives have since been implemented.)

These general objectives are concurrent with the JRC's mission and are
highlighted in the paper.defining the scope of the Visiting Groups. As set
out in the terms of reference (see Annex Il), the Visiting Group should:

. evaluate all activities of the Institute against its stated objectives,

with particular emphasis on the impact the results of the work has

had on the users of this research, and the degree of collaboration

established with national research organisations, as well as with |

industry;

. assess the scientific quality of the work and the appropriateness of
the work and results for the Community;

. judge all aspects of the efficiency and impact of the work, taking
into account the particular status of the JRC (its independence in the
Community) in comparison with similar national bodies;

. provide advice on the ongoing work on the basis of the evaluations
and assessments performed; ‘

. express recommendations for the future development of the
Institute with regard to the overall strategic plans for development
of the JRC in the medium-term and long-term.

N
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General Observations

For the purposes of this report, scientific and technical activities of the
Institute are organised into four blocks following the scheme adopted for
their presentation. :

These are:

1.  Environment Hazards, Industrial Environment;
2.  Renewable Energies;

3. Nuclear Energy; :

4. Information Technologies.

The Visiting Group recognises the five-part purpose of‘the Institute:

. to serve the European Community by performing .wdrk for
Framework Programme specific activities; '

. to render support to other Directorates General;

. to serve the JRC by providing informatics services and advice to
Institutes and Headquarters;

. to perform work under contract for third parties, makihg available
expertise and facilities to European industry; ‘

. to carry out exploratory research in order to maintain scientific
vitality in the Institute's staff and to develop tools for the future.

Members were impressed by the diligent dispatch of routine, albeit
important, tasks by the Institute (for implementing the MARS project -
Major Accident Reporting System - for example) but also noted
considerable creative work (e.g. development of new measurement
techniques for European Solar Testing Installation (ESTI) etc., and in
techniques for non-intrusive surveillance). ‘

Within the constraints of time, the Group applied three tests in reviewing
each scientific and technical activity:

. mission - is the mission appropriate? Is it adequately described? Is it
- sound? Isit followed ?

. transfer - how well do relevant facts, skills and ideas travel upstream,
downstream and between parallel bodies both within and without
the JRC ? What are the products ? ‘ '

. quality - is the work rigorous, fresh and relevant ? Is the value of
results commensurate with resources consumed ? Are management
methods appropriate ?
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Scientific and Technical Activities

Block 1 - Environment Hazards, Industrial Environment

The following activities are encompassed:

industrial hazards (plant safety and reliability, safety critical
computer systems); , o ‘
aircraft incident reporting system;

working environment; ‘

accident prevention;

reliability modelling of structures;

industrial hazards (environmental planning); :
support to DG XlI - Directorate General ?or Environment, Nuclear
Safety and Civil Protection - (directives on major hazards,
biotechnology, environmental impact assessment, civil protection);
optical and holographic technologies applied to diagnostics and
information processing;

.Centre for Earth Observation (CEO).‘

Comments

The extension of techniques developed for the safe operation of
nuclear plants (where this has been the norm), to complex
installations in other industrialised activities was welcomed.

Members of the group were pleased to note the efforts to take
human factors into account when considering industrial safety.
Psychology-sociology disciplines were used rigorously in association
with physical science and engineering.

In projects such as the FORMENTOR project (EUREKA project No. 19)
and STARS (Software Tools for the Analysis of Reliability and Safety),
the practical implications for the safe and economic operation of
process plant were appreciated. The close interest shown by industry
was noted (installation of a system by British Petroleum). Attention
to the modification of plants over time would show benefits over the
whole life of complex instailations. ‘

Concerning the sub-project investigating stress among air traffic
controllers, it was felt that such information might already be
obtainable from Eurocontrol or the U.S. authorities, and that the
study might only reinvent. existing techniques. It was, however,
sound to take this highly stressed working environment as a mode! -
for human stress in other working situations.

The work on safety in complex systems and the interaction of human
beings with such systems was considered to be useful in stimulatin

work outside the institute and in supporting EC policy in the field.
The concepts could well be extended to non-lethal systems such as
funds transfer, trading and telecommunication applications. :

The studies on optical and holographic applications to non-intrus_ive
surveillance of surfaces and solids were felt to be of high quality with
valuable future applications still to be explored.
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Concerning the Centre for Earth Observation (CEO), the Group saw
an important role for the JRC in converting the volume of currently
unintelligible satellite data into user-friendly input for diverse
applications. In analogy, thirsty people need help, if they are to
drink from a fire hydrant. This role seems particularly appropriate to
the JRC, which will be seen as neutral and unbiased by eventual users
of the data. :

Block 2 - Renewable Energies

This block comprises:

photovoltaic systems; ‘ .
transfer of solar technology; '
thin film photovoltaic devices in buildings;

solar energy and saving;

solar regional programmes. .

Comments

The Visiting Group recognised the relevance of this work to
developing the photovoltaic industry in Europe. It was impressed by
the urgency created by close service contacts with numerous
manufacturers, several with rapidly changing technologies.
Response to requests for service and mastery of the techniques
involved were impressive; 3 ’

knowledge of industrial costs and understanding state-of-the-art
technology were essential to the success of these activities and for
fruitful relations with industry;

the expected accreditation of the ESTI Iaboratbry to 1SO 9000/CEN
29000 standards and the formal status of Calibration and Type
Approval certificates for this leading-edge activity were welcomed:;

the Systems Analysis and Monitoring of Projects (ESAS) activity was
found to provide important support to a range of DG XViIi (Ener%y)
policy actions and demonstrations. However, Members of the
Visiting Group were not satisfied that the whole economic envelope
was being addressed in the work on energy saving. Full, whole life

- économic consequences should be included in decision support -

systems if they are to be respected in the commerciaFworld;

~norms and standards which reflect leading-edge techndlogy were

clearly crucial to the efficient working of the European market in
photovoltaic and energy saving products and processes.

Block 3 - Nuclear Enerqy

This block comprises:

fission safety; - ‘

safeguards and fissile materials management; B '

- nuclear safeguards support including collaboration with the
IAEA; ’ o

- instrument and data evaluation for nuclear safeguards, seals
and tags; :
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expert systems for energy auditing, reliability and risk evaluation;

;up_port to the harmonisation of nuclear safety for thermonuclear
usion; , o :

operational safety, accident analysis and environmental studies;

neural networks tor navigation of a teleoperated vehicle.

Comments

Work on nuclear safeguards. and safety of nuclear plants is a
traditional JRC core function, operating in a highly disciplined
environment. Research & Development is needed to meet new

.requirements and to improve established methods. The

development of tamper-proof sealing -bolts, upgrading of
instruments and the introduction of advanced management
techniques for fissile materials were noteworthy examples.

In the interests of non-proliferation of military nuclear materials and
their possible conversion to civil applications, it was felt that the JRC
should also be allowed to contribute to aspects of nuclear safeguards
relating to decommissioned military material.

The further development of Probabilistic Safety Assessment (PSA)
techniques in monitoring and controlling safety throughout the
lifetime of nuclear plants was of clear importance.

The Group was concerned that current informal project
management would prove inadequate where a number of JRC
Institutes located on several geographically separated sites are
involved in connected programmes. The work on nuclear safeguards
is a case in point. ‘

Work on safety standards and engineering codes of practice for
fusion engineers was clearly important in supporting the practical
implementation of a thermonuclear fusion reactor.

The Community Fusion programme is fully integrated and tightly
managed (led by DG Xll), and the JRC's contribution of some twenty
years standing is a small but important group of activities. The role
of ISEl as a test and validation centre for robotic blanket handling
devices, was felt to be appropriate to the institute and should be
preserved. The practical experience gained will no doubt influence
design of fusion blanket elements in the ITER project.

Block 4 - Information Technologies

The Institute is required to provide informatics services to the JRC and to
other Commission Directorates General, while.its budget for exploratory
research is minimal. ‘

The in-house service function is in transition from a monopolistic main-
frame-based computing centre to a distributed user-friendly network,
with the Institute providing the communications backbone and some
advice to the user Institutes.

The Group became aware that some difficulties are arising in the
necessary balance between freedom of choice by user Institutes and
network integrity.
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. Some network disciplines had to be universally recognised, in the
interests of inter-operability and network security; the latter
appeared to receive inadequate attention at present. The Unit
should be responsible for:

- network architecture at communication and data formatting
levels; _

- evaluation of new tools, so as to advise researchers throughout
the JRC on value for money and best practice; .

- Information Technology auditing and transfer of good practice
throughout the JRC by training and other means. : '

However, Institutes should be encouraged to acquire freely informatics
and advanced computing tools to meet their specificneeds, drawing on
experience elsewhere in their scientific fields where appropriate. The role
of ISEl should be to encourage best practice, and maintain essential
network discipline. : ‘

. The corporate informatics service has an important role to play in the
long overdue reform of the infrastructural and administrative
services (ADIN) so as to rationalise management and financial
systems, and to make better use of available manpower.

e .Several examples of excellence and innovation were observed, but
more.empbhasis should be placed on fail-safe systems. - :

. Use shdold be encouraged of informatics packages and advanced
- computing tools deveioped outside the Institute.

Management of Research
Mission

. Objectives were found to be appropriate to-the JRC and ISEl:
however, they are rarely defined in the detail necessary for effective
project control. (Exceptions are DG XVII and IAEA projects and DG
Xl fusion projects). Milestones are lacking and there appears to be
little formal project management, except in some individual cases,
often in response to external pressure.

. A clear need is evident for a JRC-defined project management
system for pan-JRC programmes such as nuclear safeguards. Those
projects where more than one Institute is required to contribute
might better carry “JRC status". While one Institute might well be
assigned the leadership role, it should be exercised on behalf of the
lJRC, with authority to manage project resources within defined
imits. '

Transfer

. Problems were perceived at working level in promoting best practice
across Institute boundaries. However, transfer both inward and
outward with the rest of the JRC and the outside world was
improving.
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In certain areas, the Institute remained introverted and more use
should be made of external experience and tools, rather than solving
problems from scratch.

In areas such as FORMENTOR, the Fusion activities and ESTI, amon
others, great benefit was derived from contacts with industry, an
several advanced techniques likely to be of value to industry existed
in the Institute. )

Obviously, in the case of third party contract research, transfer was
inherent.

Quality

While much of the technical work is routine, such activities are
performed dutifully and to a good standard and level of expertise.

Several areas of excellence demonstrate creative scientific and
engineering work, for example: '

- ESTI;

- holographics and optical systems;

- robotics;

failure analysis (in fusion and elsewhere).

Much of ISEI does not employ rigorous project management, with
clear milestones,time schedules and control . Experience elsewhere
shows that pressure for results generates peer pressure which allows
little latitude to freeloaders. ‘

Areas of Concern

The Visiting Group identified a number of areas where improvements
would lead to the better management and operation of ISEl. In some
cases, problems arise from elsewhere in the JRC, and not infrequently
from the requirements of the European Commission itself.

ADIN: Administrative services at Ispra do not support management of the
Institute effectively or economically. '

Overheads are excessive by external criteria; over 25% of manpower
on the ispra site is employed in administrative and infrastructural
activities, including 22 managers and administrators in the Institute
itself. '

Financial and budget information is complex and confusing.
Overhead allocation and pricing rules are rigid and uncommercial.
Personnel management practices are inflexible and slow in

recruitment, appointment, promotion, transfer and dismissal of
staff. :
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Coordination within the JRC gave grounds for concern, as Institutes have
accepted encouragement to act with more self-reliance. Where
coordination is imposed by external clients, cooperation seems to be
effective: , ' ‘ -

. In the safeguards project, management is only effective because the
previous programme manager s still actively engaged. However,
- Fusion activities are well coordinated among the Institute for
Advanced Materials (IAM) and the Institute for Safety Technology

(I1ST) as well as ISEL. V

. ISEl has problems at working level with the Institute for Remote
Sensing Applications and the Environment Institute.

. where lead Institutes are identified, project management is
hampered by the strict separation of Institute funds and by virement
rules.

Mechanisms for exerting scientific leadership were not impressive. There
is a clear opportunity to foster improved transfer of scientific knowled?e
and the development of professional scientific and management skills.
This could be encouraged by weekly seminars, on scientific subjects or
organisation given by local staff or visitors. The Group was pleased to hear
that seminars on project management had recently been held at ISEI.

. The local Scientific Committee is a staff representation body
inappropriate for scientific leadership.

. There is patchy transfer of best practice, both into and out of the
Institute.

. An undue proportion of students and grantholders in some ISEI
projects, hampers continuity.

. Central library facilities at Ispra are inadequate with

- fragmentation among many locations;
- poor reference section; -
- inadequate information service.

Ability to Compete: while ISEI clearlé has scientific skills and knowledge of -
considerable commercial value, its ability to compete for research business
is hampered. '

. Current CEC rules prevent JRC Institutes from receivin ‘any EC funds

- other than those specifically allocated to the JRC in the Framework

Programme. This effectively prevents ISEI from collaborating in
many European scientific programmes.

. Pricing rules are uncommercial: the value of intellectual property is
largely ignored, and discounted exploratory work is precluded.

. Rigid staff and virement rules impair ability to man and fund project
teams for third party work.

. There is an overwhelming concern for politics and procedures within:
the JRC. - ‘
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Executive Summary

The Visiting Group was satisfied that the work undertaken by the Institute
is appropriate to its functions, and generally of high quality. However
objectives, while understood, were only rarely stated in a form that would
allow effective project management - except where outside bodies had so
stipulated. For those projects that required cooperation among Institutes,
sometimes only informal means of coordination were apparent. It was
felt that clear objectives and efficient project management would
stimulate performance, generating peer pressure on individuals and
improving value for money.

The Institute is clearly hampered in its work by the procedures and
requirements stipulated by the European Commission. ISEl is not well
served by the administrative infrastructure, and financial information is

‘too complex for easy comprehension. Constraints on staff appointments,

virement of funds between budget lines, and pricing, undoubtedly impair
effective bidding for competitive business - and indeed operational
control generally. The bar to receiving EC funds, other than those
particularly allocated, prevents the Institute from participating in many
Community projects to which it might well bring valuable skills.
Paradoxically there is no such ban on receiving fees ?rom third parties
outside the European Community.

The informatics work of the Institute is not currently supported by
research funds. However, the Visiting Group believes that ISE! has a
valuable role to play in maintaining essential discipline in the JRC's
communications network, and in promoting best practice in advanced
computing and informatics techniques throughout the JRC. Some
research funds should be allocated to enable these tasks to be carried out
at the state of the art.

Recommendations

Infrastructure

. information and reports to management should be reformed to
meet operational needs. Fixed and variable costs for each project
should, in particular, be regularly reported. Virement rules should
be relaxed. '

. The Director should have gréater flexibility in selecting, appointing,
promoting and removing scientific staff.

Management

. Systematic project control should be applied throughout the
Institute's work. Objectives should be stated in clear terms, and
milestones set to mark progress, defining cost and time parameters.

o For projects involving more than one Institute, thg Director General
of the JRC should nominate a Project Manager within one engaged
Institute, and assign appropriate powers to adjust personnel

assignments and funds.

S\
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Training in project management skills should be regularly provided,
and be extended to all scientific staff.

The Director should set in place mechanisms for stimulating scientific
excellence, and disseminating best practice.

~Connections with other scientists working in parallel fields should be

further stimulated.

Involvement of industry in the Institute’s work should be extended.
Regular relationships - perhaps at the JRC level - with senior
indqustrial scientists would help to form objectives, develop
management skills and facilitate technology transfer.

Informatics

ISE! should be assigned authority for system architecture in JRC
communication networks. _ ~

ISEI should be encouraged to advise other JRC Institutes on “best
practice” in advanced computing and informatics.

The Director General of the JRC should require ISEl to audit from
time to time, informatics and advanced computing applications
throughout the JRC, against best practice standards.

Competition

ISEl should be further encouraged to secure third party work.

The rules restraining the Institute - and indeed the JRC - from
securing funds for participation in other CEC projects should be
relaxed.

The Institute should be encouraged to adopt commercial principles

.in bidding for third party contracts and managing such work.
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Annex Il

Visiting Group for the Evaluation of the Joint Research Centre's
Institute for Systems Engineering and Informatics (ISEI) - Ispra

Scope of Visiting Groups

The chief scope of Visiting Groups is to perform evaluations, taking into account
the objectives as set out for the 1992-1994 period (in Council documents, relevant
papers for the Board of Governors, JRC Annual Workschedules, budget, etc.), to
provide recommendations on the proper course to be followed by the Institute

. visited in view of the stated objectives, and to apply in the evaluati
of the methodology proposed for research returns and effectiveness.

The Visiting Group should:

perform an evaluation of all activities of the Institute against its stated
objectives, with particular emphasis on the impact the results of the work
“has had on the user of this research, and the degree of collaboration
established with national research laboratories, as wel?as with industry;

assess the scientific quality of the work and the appropriateness of the work
and results for the Community; '

judge all aspects of the efficiency and impact of the work, taking into
account the particular status of the JRC (its independence in the Community)
in comparison with similar national laboratories;

provide advice on the ongoing work on the basis of the evaluations and
assessments performed;

express recommendations for the future development of the Institute with
regard to the overall strategic plans for development of the JRC in the
medium-term and long-term.

Terms of Reference

To evaluate progress in performing work in accordance with the objectives
set out in Council Resolution 92/C118/03 and Council Decisions 92/273/EEC,
92/274/kuratom and 92/275/Euratom, documents addressed to the Board of
Governors, the JRC's Annual Workschedules, budget etc., and to review
progress in the implementation of the recommendations of the last
Evaluation Panel.

To ensure that the Institute has effective mechanigms to set its local scientific
objectives, monitor progress towards those objectives and evaluate outputs.

ons, elements

S
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To review the various research activities to assess:

- a) thescientific quality and productivity of the Institute;

b) whether full advantage is being taken of scientific opportunities in the
light of funding and other constraints;

¢) the relevance of the work with respect to Community needs, including
the relevance of work performed for external customers, when
applicable.

To assess the effectiveness of the scientific management Ieadership within
the Institute. :

- To advise on whether the Institute has been making efficient, effective and

economical use of resources in carrying out its programmes and
management functions. Resources include manpower, money, services,
facilities, data and equipment.’

To review the extent and effectiveness of the Institute's external scientific
links, including relationships with research organisations, the higher
education sector, industry and government departments in the Member
States, as well as outside the European Community. :

To examine the relationship of the Institute's work in general, to the mission
of the Joint Research Centre and to its forward strategic planning.

'To make recommendations and report to the Board of Governors of the

Joint Research Centre.
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Report of the Visiting Group for the Evaluation of the Joint Research Centre's
: -Environment Institute (El), ispra, ltaly

Introduction

At the invitation of the Board of Governors of the Joint Research Centre
(JRC), members of the Visiting Group (see Annex |) spent 26-28 April 1994
at the Environment Institute at Ispra reviewing the Institute's work and
visiting its laboratories.

The objectives for the Institute are set out in Annex | of Council Decision
92/273/(EEC) of 29th April 1992 as follows:

"The objective is to provide a contribution to the scientific knowledge,
technical know-how and data needed by the Community, in particular to
carry out its role with regard to the environment, as spelled out in Title Vi
of the Treaty, and with particular emphasis on prenormative work.

Special emphasis will be placed on, in addition to the evaluation of the
effects of pollution from industrial and other sources, the assessment of
environmental degradation caused by the use of energy in the home,
transport and industry.

The JRC will contribute to the implementation of Community
~environment policy in three areas:

- participation in global change programmes;

- technologies and engineering for the environment;

- research on industrial hazards.

Iin the %obal change'area, emphasis will be placed on strong cooperation
with laboratories and institutes in the Member States and at international
level. The JRC contribution will concern mainly:

- modelling and air poliution transport;

- air chemistry linked notably to the fate of biogenic and
anthropogenic emissions;

- biosphere-atmosphere interaction;

- related applications of remote sensing, which will focus on the
interactions between land and ocean surface parameters and
climate. It is furthermore aimed at the development of remote
sensing methods applied to critical components of global change.

Activities under the heading of technologies and engineering for the
environment will concern mainly:

- environmental chemicals (migration and transformation in soil and
their impact on ground water, harmonization of analytical methods
for waste analysis, development of a mobile laboratory for in-field
analysis of contaminants in soil and water, characterization of algal

a
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blooms, biomonitoring of environmental chemicals,trace metal
exposures and human diseases, risk evaluation of environmental
chemicals); these activities will notably be aligned towards chemical
waste problems ..." ‘

“... In addition to research, development and support, the programme

~ would provide education and training in each of the above areas and

establish data collection, interpretation and distribution facilities where

‘necessary.

These activities could become the point of contact and common interface
for national organizations, in particular public authorities and industries,
and for support to other Commission services, including DGs V and XI."

These general objectives are concurrent with the JRC's mission and are
highlighted in the scope of the Visiting Groups. As set out in the terms of
reference (see Annex ), the Visiting Group should:

. evaluate all activities of the Institute against its stated objectives,
with particular emphasis on the impact the results of the work has
had on the users of this research, and the degree of collaboration
established with national research organisations, as well as with
industry; .

. assess the scientific quality of the work and the appropriateness of
the work and resulyts for the Community; '

. judge all aspects of the efficiency and impact of the work, taking
into account the particular status of the JRC (its independence in the
Community) in comparison with similar national bodies;

. provide advice on the ongoing work on the basis of the evaluations
and assessments performed; '

. express recommendations for the future development of the

Institute with regard to the overall strategic plans for development
of the JRCin the medium-term and long-term.

General Observations

In the three days available to review the Institute and its work, the Group
was impressed by the good quality of Institute management, by the
efforts made by staff andgmanagement to prepare clear presentations and
documentation and to respond to questions that arose during the visit. In
reviewing an institute with so great a spread of activities, some selection
had to be made where personal visits to laboratories were concerned. All
activities were reviewed but only some 60% were actually visited.

For purposes of clarity activities were grouped into four categories:

- Specific Programme research activities;

- Scientific and technical activities in support of Commission policies;
- Exploratory research work; ‘

- Contractual work for third parties.
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For each activity, the scope, results obtained to date and likely future
developments were summarised in a document prepared for the visit.
Members of the Group appreciated this form of presentation. Members
were impressed by the overall quality of the science performed in the
Institute -and of the staff who presented the various items. However, it
was felt that a critical process should be applied to the rather extensive
field covered, to identify and benefit the higher priority projects and
actions. -

A characteristic of the Institute is the relatively high proportion of
chemists working there. It was recognised that in certain areas,
recruitment was concentrated on obtaining other disciplines and the
birector was strongly encouraged to continue with the estblishment of a
more multidisciplinary staff in the future development of the Institute. It
was agreed, however, that the present staff were competent and very
productive. ‘

Another characteristic noted by the Group was the high degree of
geographical dispersion of the Institute throughout the Ispra site. The
historical reasons for this dispersion were understood and the
management was encouraged to pursue, with vigour, its intention to
regroup the Institute into a more manageable area. This would
encourage maximum synergy between the various units in the Institute
and thus a more systems-based approach with more extensive teamwork,
valuable because environmental problems are so diverse and cover the
vast range of human activities.

Following enlargement of the Union, a very strong environmental
research capability will be needed to respond to the growing awareness of
the environmental impacts of human activities and the consequent
evolution towards higher standards. ‘

Scientific and Technical Experimental Activities

Air Quality

The Visitihg Group considered the European Reference Laboratory on Air
Pollution (ERLAP) to be well-managed and after ten years of operation to
be of proven value.

Emissions were still an urgent matter and the work on bio-emissions could
well be extented to include emission/absorption by soils. The burden of
pesticides, polycyclic aromatic hydrocarbons etc. in rainwater was another
area of relevance and work on the harmonization of parameters
measured and measurement methodology was of concern to everyone.

The Evaluation Monitoring European Pollution (EMEP) station operated
by the Institute was competently operated and the Group was pleased to
see that Ispra had an assured place in this international network.

“A close cooperation with universities was encouraged, particularly in

highly specialised areas such as mqlecular biology and plant physiology in
order to establish a sound basis for the explanation of the observed
phenomenon on the "Biogenic Emissions in the Mediterranean Area",

- (BEMA) for example. There is a general lack of field research institutes in

Europe and the work is important.

(o7
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- The group was impressed by the degree of cooperation with Member

States achieved in the provision of a suite of complementary mobile
laboratories for on-site measurements and sampling and strongly
encouraged common actions to provide joint facilities for large-scale
experiments. For example, large-scale dispersion experiments were of
vital interest in understanding and predicting the probable spread of
contamination following industrial-scale accidents and the .Institute's
leadership in this international cooperative network was warmly
applauded. Much effort had to be applied to all aspects of modelling in
an area where even relatively short-term meteorological predictions were
shown to be unreliable. »

Experimental work on the behaviour of sulphur-bearing aerosols in the
atmosphere was under development with the commissioning of a new
facility and the approach of combining modelling with experimental
verification was sound. It appeared that in this instance, the good 'ph}lsilcs

ully
exploit the experimental possibilities. The international networking
undertaken on these large-scale problems was appreciated and should
help to ensure that maximum benefit was obtained from the projet and
its quality assured.

It was felt that, in general, a closer cooperation between Units responsible
for atmospheric chemistry and physics and for biosEher}c-atomosphenc
interactions would bring considerable benefits to both parties.

Indoor air quality was still of concern as high concentrations of many
products were found in domestic, public and industrial buildings. JRC
contributions using the INDOORTRON were significant, particularly in the

‘validation of measurement methods. Work in that area might be

completed in about 3 to 4 years which could liberate the facility for use by
universities and industry under contract. Round robin quality assessment
campaigns would be ot great value for the harmonization of measuring
methods in Europe, and improvement of their quality. '

Toxicology
European Centre for the Validation of Alternative Methods (ECVAM)

Ths Centre was being set-up to meet a requirement in Directive

'86/609/EEC that the Commission and Member States should encourage

research for the replacement , where possible, of animal tests by other
appropriate procedures. ECVAM has its own scientific advisory committee
which has defined the tasks as : "ECVAM will promote the scientific and
regulatory acceptance of alternative methods which are of importance to
the biclasciences and which reduce, refine or replace the use of laboratory
animals™.

A Head of Unit has been appointed, staff recruitment is under way, the
proceedings of a series of recently held workshops on current proglems
are in press and ECVAM is at present involved in six validation studies with
European laboratories and with Japan and the USA.

The Visiting Group whilst appreciating the strong scientific guidance and
coordination of efforts through the Scientific Advisory Committee, felt
that every effort should be made to streamline administrative and
recruitment procedures to bring the unit up to full strength as soon as
possible. The Environment Institute was felt to be the most appropriate
EU location for ECVAM. ' :
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The Group pointed out the importance of determining background values
of trace metals and metal species in the general population in the
European Union. Such values are of importance for the evaluation of risks
arising from occupational exposures and those resulting from accidents to
chemical plant, etc... In addition, total diet studies are needed to
complement the above, especially in cases where vegetables are home-
grown whilst epidemiological and statistical investigations are also
required if results are to be applicable in practice.

A very important requirement lies in the standardization of all analytical
steps: sampling, sample preparation; separation; trace analysis, all of
which must follow agreed standard operating procedures. For parts of
this work, clean-room conditions and regulations are required. After
visiting the toxicological laboratories, the Group had the impression that a
redefinition of goals as well as a reconstitution of the Unit is necessary.
The present and continuing importance of chlorinated and polycyclic
aromatic hydrocarbons shou?d be taken into account at that time. A close
connection with water and soil analysis would benefit both analytical
services and users alike, and should be examined at an early date.

Chemicals

European Chemicals Bureau

This activity is typical of actions to support EU legislation and operates in

the area of the control of chemicals. Its mission is seen to be of.

importance for the establishment of viable regulations and directives and
theirimplementation. '

Data Banks Eu;lid and Ecphin

The data banks demonstrated to the Group appeared to be efficiently
conceived with attention to user-friendly interfaces and giving customer
satisfaction. However, the question arose as to whether, once a system
was developed, it should be continued by valuable institute staff. Where
possible, it should be passed to other private or public organizations and

this needed periodic review on a case-by-case basis.

Food chemistry

European Office of Wine, Spirits and Spirit Drinks (BEVAPS).

Wine Laboratory

This relatively small activity provides the Commission with analytical
services for prevention of fraud and determination of origins of products.
Analytical methods are evaluated in cooperation with national
laboratories. The work appears to be competently performed. Chemical
and microbiological laboratories for food analysis were also visited and
found to be well equipped and competently staffed. With EU
enlargement, this could be a growth area.

[o)
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Water and Waste

This is a particularly important area and it is gratifying to see the JRC
playing its part in a range of international projects where the Institute's
contributions have been significant. Even so, the available resources do
not appear to fully reflect the importance given to these subjects in the
European Union. Water quality, recycling, treatment and similar
processes are matters likely to be raised by upcoming directives. Water
and waste management studies are urgently needed and waste water and
solid waste should be included. :

Analytical Laboratories

To conclude this section, the Group encourages the Institutes’
management to study the regrouping of its analytical services into a more
compact form: if possible, as-a single unit. This would help to make the
most efficient use of specialized instruments and equipment and ensure
maximum pooling of expertise and also help to prevent possible
duplication. o :

Management of Research
General

The environment Institute is larger than other Institutes at Ispra with a
wide spread of research and service activities. With minor exceptions, it is
well managed by keen and enthusiastic staff but suffers from the
inevitable disadvantages of being widely dispersed over the Ispra site.
However, it is understood that relocation is planned for the coming years.

Evidence of networking and collaboration with other organizations in
Europe and elsewhere was found in each of the units visited. This is clearly
an important function of a Commission institute working in a field as
universal as the environment and the visiting group wishes to emphasize
the importance of trans-frontier cross-linking. :

As noted before in this report, the visiting group considers that in view of
the importance given to environmental problems in the European Union,
especially after enlargement, a much more even balance of disciplines will
be needed in the Institute. Until that can be achieved, the further
development of interinstitute collaborative projects can be one method of
improving the spread of competences. In that respect, networking with
the outside world and maximising the number of post-doctoral fellows
and visiting scientists in the Institute assume an even greater significance.

The Group realizes that apart from specific programme research, the
Environment Institute has to provide expertise and services to a wide
range of Commission services responsible for developing and
implementing policies in many sectors. These tasks are essentially those of
the "Commission's own laboratory" but since some of this work will in
future be of a competitive nature, it is important that the most
appropriate tasks are selected relative to the policies concerned and to
available competences and facilities. Interviews with representatives from
customer DG’s show a high degree of customer satisfaction and the Group
appreciates the efforts being made by Institute scientists to meet these
challenges. .
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Contract research is likely to remain a very small part of the Institute's
activities but is both an important stimulation to research staff,
encourages contact with the outside world and is a visible demonstration
of competence.

V.2 Staff Matters

To accelerate the adjustment of the balance of competences in the
Institute, measures should be sought to encourage mobility. Movement
between customer DGs and the Institute would form closer links between
“contractor and client" and attention must be directed to obtaining the
most appropriate young recruits. The predicted growth in the Institute
and the age profile shown in the strategic plan for the coming years,
present opportunities for disciplinary diversification. \

Concerning long-and short-term visitors to the Institute such as post-
doctoral researchers, visiting scientists etc, the Group welcomes the steady
increase in numbers over the last three years and the future intentions.
Maximum effectiveness of recruitment procedures is highly desirable and
research' fellowships could provide a reliable means of selection.
Flexibility is very important in trying to avoid early, narrow specialisation.

iv.3 The Future

The visiting group feels that the indicative breakdown of activity areas by
percentage proposed by the Director and given below, represents a
reasonable target to aim for over the coming years.

60% Su_ppbrt to the Commission (essentially 2nd generation)

20 % Large cooperative research projects (Global change, air, water, soil)

10% Data organisation and communication (like CEO, ECPHIN, aerosols
etc)

3% Free (ars-pro-arte) research

7% Work for third parties

Predictions regarding the size of the Institute are clearly dependent on
available finance and overall JRC policy and therefore somewhat
uncertain. However, the target of a complement of about 300 by the year
2000 does not seem unreasonable in what can be considered to be an area
still growing in importance.

The above information is outlined in the Institute's strategy document

which is a useful tool for the development of the Institute, but is likely to
require some detailed revision following the present Report. '

V. Recommendations

- The primary task of the Institute should be to provide the scientific
support needed to underpin the preparation and implementation of
EU policy in the field of protection of the environment.

- Specific research activities should preferably be performed in close
collaboration with others with the aim of adding to the
understanding of the mechanisms of large scale environmental
phenomena.
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Where appropriate, computer modelling should supplement
experimental activities and where possible, in Union-wide networks.

Within the JRC and the Institute itself, a greater degree of synerg
between units should be established. A multidisciplinary teamwor
approach to large-scale problems is often the most effective one.

Greater diversity of staff disciplines is strongly favoured.

Analytical services should be reorganized to include the toxicology
laboratory and radioactive assay should be confined to specigc
needs. Neutron activation analysis can often be substituted by more
modern techniques of equal or superior sensitivity.

Research on water and waste processing/recycling is likely to
increase in importance. Attention should be directed to these
aspects, particularly with regard to harmonization of methods.

Work on indoor air pollution should continue for some years
focussed on verification of standard operating procedures and
sampling.

Intermixing of staff with that of outside organizations is encouraged
and networking should be yet more strongly developed.

Data-bases should be examined for operation by outside agents,
only retaining those for which there are strong reasons for operation
by the Institute. :

The selection of tasks and setting of priorities within the institute is

~ important. A more transparent project management system would

help to ensure that these are maintained, and reassure the outside
world of the Institute's efficiency. It should be possible to achieve
this without creating a top-heavy management or diverting
scientists from their tasks. , :
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Annex ||

Visiting Group for the Evaluation of the Joint Research Centre's
Environment Institute (El) - Ispra

Scope of Visiting Groups

The chief scope of Visiting Groups is to perform evaluations, taking into account
the objectives as set out for the 1992-1994 period (in Council documents, relevant
papers for the Board of Governors, JRC Annual Workschedules, budget, etc.), to
provide recommendations on the proper course to be followed by the Institute
visited in view of the stated objectives, and to apply in the evaluations, elements
of the methodology proposed for research returns and effectiveness.

The Visiting Group should:

- perform an evaluation of all activities of the Institute against its stated
objectives, with particular emphasis on the impact the results of the work
has had on the user of this research, and the degree of collaboration
established with national research laboratories, as well as with industry;

- assess the scientific quality of the work and the appropriateness of the work
and results for the Community;

- judge all aspetts of the efficiency and impact of the work, taking into
account the particular status of the JRC (its independence in the Community)
in comparison with similar national laboratories; .

- provide advice on the ongoing work on the basis of the evaluations and
assessments performed,;

- express recommendations for the future development of the Institute with

regard to the overall strategic plans for development of the JRC in the
medium-term and long-term. ‘

Terms of Reference

1. To evaluate progress in performing work in accordance with the objectives
set out in Council Resolution 92/C118/03 and Council Decisions 92/273/EEC,
92/274/Euratom and 92/275/Euratom, documents addressed to the Board of
Governors, the JRC's Annual Workschedules, budget etc., and to review
progress in the implementation of the recommendations of the last
Evaluation Panel.

2. To ensure that the Institute has effective mechanisms to set its local scientific
objectives, monitor progress towards those objectives and evaluate outputs.
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To review the various research activities to assess:
a) thescientific quality and productivity of the Institute;

b) whether full advantage is being taken of scientific opportunities in the
light of funding and other constraints;

c) the relevance of the work with respect to Community needs, including
the relevance of work performed for external customers, when
~applicable. : '

To assess the effectiveness of the scientific management leadership within
the Institute. '

To advise on whether the Institute has been making efficient, effective and
economical use of resources in carrying out its programmes and
management functions. Resources include manpower, money, services,
facilities, data and equipment. ,

To review the extent and effectiveness of the Institute's external scientific -
links, including relationships with research organisations, the higher
education sector, industry and government departments in the Member
States, as well as outside the European Community. :

To examine the relationship of the Institute's work in general, to the mission
of the Joint Research Centre and to its forward strategic planning.

To make recommendations and report to the Board of Governors of the
Joint Research Centre.
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Report of the Visiting Group for the Evaluation of the Joint Research Centre's

lnstitgte for Safety Technology, Ispra, ltaly

introduction

At the invitation of the Board of Governors of the Joint Research Centre
(JRC), members of the Visiting Group (see Annex |) spent the 25th, 26th and
27th October 1993 at the Institute for Safety Technology (IST) at Ispra
reviewing the Institute's work and visiting its Iai‘;oratories.

The objectives for the Institute are to be found in Annex | of Council
Decision 92/273(EEC) and 92/274/Euratom of 29 April 1992.

A. The main objectives concern:

- prenormative research on the reliability of structures;
- research on industrial hazards;
- nuclear fission safety including reactor safety, safeguards and
fissile materials and radioactive waste management;
- tritium technology and fusion safety.

These general objectives are concurrent with the JRC's mission and are
hi?hlighted in the scope of the Visiting Groups. As set out in the terms of
reterence (see Annex Il), the Visiting Group should:

. evaluate all activities of the Institute against its stated objectives, with
particular emphasis on the impact the results of the work has had on
the users of this research, and the degree of collaboration established
with national research organisations, as well as with industry;

. assess the scientific quality of the work and the appropriateness of
the work and results for the Community;

. judge all aspects of the efficiency and impact of the work, taking into
account the particular status of the JRC (its independence in the
Community) in comparison with similar national bodies;

e«  provide advice on the ongoing work on the basis of the evaluations
and assessments performed;

. express recommendations for the future development of the Institute

with regard to the overall strategic plans for development of the JRC
in the medium-term and long-term.

General Observations

This report is arranged by Mission area following the internal organisation
of the Institute as follows:

- Fission Reactor Safety (including waste management);
- Safeguards;

- Industrial Hazards;

- Structural Mechanics;

- Tritium Technology.

T
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The Visiting Group examined each of these areas in turn and was impressed
by the leadership shown by the Institute's management team which had
clearly succeeded in transferring its enthusiasm to its collaborators. This
effect was seen to have permeated to everyone interviewed during visits to
laboratories and demonstrations, and was particularly evident in younger
staff and grantholders. This was manifested in an” evident team spirit
visible at all levels. In this connection, the presence of junior staff at
meetings was much appreciated by members of the group.

A large measure of this success could be attributable to the highly
organised and efficient system of project control exercised at all levels. The
detailed definition of objectives, setting of milestones, analysis of strong
and weak points with subsequent follow-up and reporting, were important
elements in securing a high level of motivation and consequent cost-
effectiveness. S

The re-orientation of scientists previously engaged in nuclear research and

the redeployment of equipment to other significant fields of R&D, was
considered to be clear evidence of successful management. _

Scientific and Technical Areas

Fission Reactor Safety

The Visiting Group considered that in view of uncertainties related to
national decision-making on energy policy, it would be reasonable to
maintain a certain nominal minimum of R&D on nuclear energy at a
Community level. It was pointed out that regardless of future policy, the
environmental implications of former and existing nuclear activities would
remain into the far future, both in the E.C. and in Eastern European
countries, with obvious implications to the Community as a whole.

The Visiting Group therefore, recommends that, in view of the lack of a
clear vision of the future, serious consideration be given to ensure that
work be maintained at a viable level: in some areas resources may already
have been reduced too far. '

Particular comments

. The combination of modelling, code development with international
partners, experimental verification followed by publication, was
considered to be a valid prenormative approach to widespread
coordination of high acceptability, likely to produce a maximum of
useful products for a minimum overall outlay in times of universal

- financial stringency. The JRC is the best placed organisation to
‘motivate such networks by practical example and the activities are
felt to be of high importance.

. Facilities such as FARO in Ispra and PHEBUS (in Cadarache) and the
tuture STORM were of real importance in the area. Members were
pleased to see that doubts expressed in the report issued by the 1991
Evaluation Panel, chaired by Sir Hermann Bondi, about a long-term
future for FARO had been dispelled by outside support for the
projects being performed there.
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The Group regretted that the PETRA facility could not be broughtinto -

operation, feeling that such a facility could be of great help in aidin
common waste treatment problems. However, in view of restricte
funds and the present lack of national interest in research on
reprocessing, the decision to proceed slowly was understood. In
nuclear fission safety, the general lack of on-site projects
necessitating the handling of radioactive substances wasnoted.

No evidence was seen of work leading to inherently safe nuclear
plants, a subject of world interest in which JRC expertise could
contribute usefully.

Industrial Hazards

Comments

Since experimental and theoretical work on dispersions of heavy gas
clouds is carried on in many places worldwide, the members felt that
there was no special place for the IST in that area. However, if the
Institute endeavoured to include chemical reactions in dispersion
models, so as to incorporate ignition of fires, explodable
deflagrations and detonations in a sound way, this would represent a
difficult and major step forward in science, and enable a valid
judgement to be made of the environmental and safety aspects of
certain measures taken by local, national or international authorities.

In the chemical industry most accidents occur under dynamic
conditions, such as those experienced during start-up and shut-down
of large continuously operated plants and in batch or semi-batch
processing of chemical reactions. On the basis of the IST's long
experience in dynamic studies and multiphase fluid flow, the
selection of safety in chemical plants and the environmental impact of
accidents as a new research project was a wise and useful choice.

The combination of the study and growing know-how in the
experimental and theoretical evaluation of venting facilities, pressure
relief, handling of severe accidents and dispersion of toxic chemicals
in the environment is unique. The developing collaboration with
industrial partners concerning pressure relief ‘and venting is_highly
relevant and should be pursued vigorously.

The experimental installation (FIRES) for studying dangerous
reactions is fully up to an internationa! standard and theIST is very
well equipped for the collection of generic, fundamental know-how
applicable to all chemical plants.

Knowledge of chemical reactions and chemical reactors themselves is -

still at an initial stage in the institute. We strongly recommend hiring
a few experienced chemical engineers or industrial chemists to build
up that knowledge as quickly as possible and to provide adequate
sparring partners for industry. .

Industrial enterprises will only study reactions appropriate to their
own processes and consequently there is a great lack of fundamental
knowledge on chemical plant dynamics. Universities find it
impossible to maintain groups with requisite experience on a
permanent basis and the institute should fill this gap.
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. The IST should strengthen its contacts with other institutes in Europe

also working in the area of batch reactors, to set up fruitful
cooperations and thus establish its own niche in research in this field.

 This should be fundamental technological research of a generic
nature which can help all industrial companies and simultaneously
provide the European Commission with a sound technological
background for developing directives.

Structural Mechanics

The activity centres around experiment design and mode! development
using numerical and visualisation techniques, followed by experimental
verification using the recently commissioned European Laboratory for
Structural Assessment (ELSA) and the Large Dynamic Testing Facility (LDTF).

Comments

. The Group noted with satisfaction the excellent progress made with
the development of activities in the Unit and the enthusiasm and
developing competence of the staff. First testsin ELSA have been very
satisfactory.

. A potential study of considerable interest exists in the investigation of
the connections between pre-cast concrete elements together with
the diaphragmatic behaviour of slabs and reinforced masonry under
seismic conditions. '

. While recognising the importance of a common computer
environment, the Visiting Group considers that the Unit should resist
the temptation to disperse its activities in too many fields of
application and concentrate its talent on fewer selected topics where
an in-depth approach would bring greater rewards.

Tritium Technoldgy

In the use of tritium for civil purposes it must be emphasised that due to its
nature, the behaviour of the element is very different from that
experienced with fission products. This has important implications, at a
European level, on protection and safety. It is therefore necessary to gain
experience in the handling of large quantities of tritium before fixing the
engineering design of future thermonuclear fusion reactors and further
large-scale experiments incorporating tritium.

Comments

. The Group visited the European Tritium Handling Laboratory ETHEL,
at present being commissioned, and was impressed by the progress
made so far towards the practical implementation of a working
laboratory.

. Initial pilot experiments are progressing well and the experimental
programme is sound. '

. Members were pleased to find a close collaboration with the
installation at Karlsruhe and noted the complementarity between the
work carried out in'the two laboratories..
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Excellent progress is being made overall on these very 'important
activities

Safequards

This JRC activity is not only an important link in the worldwide nuclear

safeguards network and the implementation of non-proliferation policy,

but provides the essential technical support required by the Commission in

frulfilling its statutory obligations under Chapter Vii of the EURATOM
reaty.

Comments

The Visiting Group was pleased by the efficiency and care apparentin
the performance of the work and its management. However,
Members were concerned at the lack of a clear management structure
to operate the programme which is spread over a number of JRC
Institutes. They believed that although no adverse effects had
appeared up to the present, attention should be paid to this point.

The long standing training programme for Safeguards inspectors
carried out in the PERLA facility was particularly impressive and an
important contribution to the effective safeguarding of nuclear
materials in Europe. -

The steady dévelopment of field instrumentation to improve
accuracy, portability, means of standardisation and user-friendliness
was considered to be of importance and to be performed to a high
standard. : :

In view of recent events demonstrating the need for an accurate and
convenient means of assaying the quality of the contents of waste
containers, the Visiting Group welcomed the response made by the
JRC in developing rapid and highly sensitive equipment for waste
container monitoring. The equipment appeared to be precise and
largely automaticin use. , -

The Visiting Group was pleased to see that support was also providéd
to inspectors from the IAEA, Vienna and that the JRC took the lead in

the European Safeguards Research and Development Association

(ESARDA) and had worldwide connections in the matter of
safeguarding nuclear materials.

Management of Personnel

Mission

Objectives were found to be generally clear and appropriate to the
JRC and the project structure installed in the Institute defined
activities in all mission areas and fixed mission targets and time scales.

The evolution of current Community research policy in the energy
field is a cause for concern in avoiding thatthe effort is not decreased
below a critical mass due to reductions in resources.
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Relations

Information transfer, inward and outward, appeared to be good in all
sectors covered by the Institute, largely due to the Institute's
involvement with other organisations in Member States and outside
by means of working parties, collaborations and initiating workshops,
as well as a number of joint projects.

It was noted that the volume of contract work undertaken for third
parties had doubled in the last year and the Visiting Group would
encourage further efforts in this respect. Such contracts were a

valuable means of demonstrating the Institute's vitality and

competence to industry and would help in securing IST's place in the
scientific worlid. ,

Quality

The Institute has been able to maintain a generally high standard in
most areas of work, in spite of a steady conversion process of staff
moving from malnly nuclear to other tasks. This was due to the
quality and flexibility of a motivated staff.

Recommendations

The Institute should continue ‘to follow and develop the lines being
pursued at present paying attention to avoid too rapid a

diversification beyond the areas of exlstlng competences.

Attention should be paid to the maintenance of a suitable level of
resources in the nuclear safety area. Possible needs arising from
Eastern European developments should not be neglected. .

The feasibility of the Institute's involvement in work on inherently
safe nuclear reactors should be examined.

The embryonic Industrial Hazards activities are worth pursuing
vigorously and should be supplemented with an injection of
experienced industrial chemical engineers or chemists.

The structural mechanics team should be careful not to spoil an
excellent start by too wide a dispersion of activities. This applies
particularly to analytical modellmg

The already close cooperation in tritium technology with other

laboratories active in the world should be maintained to ensure that
best use is made of this important Commumty facility.

The Group feels that exploratory research could be a management
tool for finding new and relevant activities to further enhance the
future standing of the institute. Such pro rammes should not
require prior approval but should be ju a posteriori as to
whether management has spent this money c?lhgently.

The excellent system of project control employed by the Institute
could well be extended to embrace pan-JRC pro;ects such as nuclear
safeqguards which spans several institutes.
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Visiting Group for the Evaluation of the Joint Research Centre's
Institute for Safety Technology (IST) - Ispra .

Scope of Visiting Groups

The chief scope of Visiting Groups is to perform evaluations, taking into account
the objectives as set out for the 1992-1994 period (in Council documents, relevant
papers for the Board of Governors, JRC Annual Workschedules, budget, etc.), to
provide recommendations on the proper course to be followed by the Institute
visited in view of the stated objectives, and to apply in the evaluations, elements
of the methodology proposed for research returns and effectiveness.

The Visiting Group should:

- perform an evaluation of all activities of the Institute against its stated
objectives, with particular emphasis on the impact the results of the work
has had on the user of this research, and the degree of collaboration
‘established with national research laboratories, as well as with industry;

- assess the scientific quality of the work and the appropriateness of the work
and results for the Community;

- judge all aspects of the efficiency and impact of the work, taking into
account the particular status of the JRC (its independence in the Community)
in comparison with similar national laboratories;

- provide advice on the ongoing work on the basis of the evaluations and
assessments performed;

- express recommendations for the future development of the Institute with

regard to the overall strategic plans for development of the JRC in the
medium-term and long-term.

Terms of Reference

1. To evaluate progress in performing work in accordance with the objectives
set out in Council Resolution 92/C118/03 and Council Decisions 92/273/EEC,
92/274/Euratom and 92/275/Euratom, documents addressed to the Board of
Governors, the JRC's Annual Workschedules, budget etc., and to review
progress in the implementation of the recommendations of the last
Evaluation Panel.

2. To ensure thatthe Institute has effective mechanisms to set its local scientific
‘objectives, monitor progress towards those objectives and evaluate outputs.
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To review the various research activities to assess:
a) the scientific quality and productivity of the Institute;

b) whether full advantage is being taken of scientific opportunities in the
: light of funding and other constraints;

¢) the relevance of the work with respect to Community needs, including
the relevance of work performed for external customers, when
applicable.

To assess the effectiveness of the scientific management leadership within
the Institute.

To advise on whether the Institute has been making efficient, effec’uve and
economical use of resources in carrying out its programmes and
management functions. Resources include manpower, money, services,
facilities, data and equipment. :

~ To review the extent and effectiveness of the Institute's external scientific

links, including relationships with research organisations, the higher
education sector, industry and government departments in the Member
States, as well as outside the European Community. ‘

To examine the relationship of the Institute's work in general, to the mission
of the Joint Research Centre and to its forward strategic planning.

To make recommendations and report to the Board of Governors of the
Joint Research Centre.
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Report of the Visiting Group for the Evaluation of the Joint Research Centre's

.1

Institute for Remote Sensing Applications (IRSA), ispra, Italy

Intfoduction '

At the invitation of the Board of Governors of the Joint Research Centre
(JRC), members of the Visiting Group (see Annex I) spent 23-24 August
1994 at the Institute for Remote Sensing Applications (IRSA) at Ispra
reviewing the Institute's work. The composition of and Terms of
Reference for the Visiting Group are given in Annexes | and Il. The
objectives for the Institute are listed in Annex lll. The Visiting Group

A3

considers these objectives outdated and recommends a revision along the

lines given in Chapter Il (in italics). (Recommendations are highlighted in
bold type in the Report). ) ’

i‘RSIg cc:(nduéts research and pre-operational system development in the
ieldsof: e ~ f

- Agricultufal Informaiion Systems (AlS);

- Environmental Mapping and Modelling (EMAP)}

- Mohitoﬁng T(dpicai Vegetati'on“(MTV); |

- Marine Environm‘ent (ME);

- Advanced Techniques (AT);

as well as in the area of data pre-prbcessihg and dissemination through a

project called "Centre for Earth Observation (CEO)" which was recently
transferred to the institute. : ‘

General Observations

“The Visiting Group had the opportunity to listen to several presentations

by IRSA senior staff on the major topics of work and was able to visit a
number of laboratories and facilities.

The presentations were generally of good standard evidencing the
professionalism and good success of the Institute in the few years since its
creation in 1988. There seems to be a good level of motivation amongst
the approximately 90 permanent and 50 non-permanent staff. ’

Future Strateqgy

The Institute's draft strategic plan of 18th March 1994 seems to reflect a

general uncertainty about the proper way forward. The plan must be"

revised and restructured towards realistic and concrete long term goals.
These goals must in priority represent the thematic orientation of the
Institute's activities and be described in measurable goals such that
imcflementation plans can be drawn up against these goals. The
in

iscernible mixture of strategic, tactical and operative aspects of the.

present draft plan should be eliminated.
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The Visiting Group took the opportunity to ahalyse the présent object‘ives '

- of the Institute and found them outdated. It recommends reformulations -
~along the following lines which should on the one hand help to better
- focus-the Institute’s activities and (on the other) pay tribute to the

important and further growing role of the Institute within the JRC:

(i)  to evaluate and demonstrate applications of remate sensing
techniques in support of the sectorial policies of the European Union
in areas such as agriculture, environment, aid to development,
regional aid ... - ' ' ' o

(ii) to contribute towards the support of the European scientific and

application communities in the utilisation of earth observation
satellite data. : ,

Note: This objective is complementary to those of the European and
national space agencies, international scientific programmes and
those of other institutions; A

(iii) to conduct research and support the development of methods and

advanced techniques for the interpretation and application of
- satellite derived data. : ,

The strategic plan should further clarj‘fy the goals and policy in the

- roles and relationships with national, European and international
organisations - where a clear understanding should be the baseline
of the Institute's activities. The subsidiarity of the Institute's -
contribution is an important consideration in- establishing an
unambiguous position in this respect. At the same time, attention
must be focused on fixing priorities and the development of a policy

-~ on work that should, respecting subsidiarity, be performed in-house
and what tasks can be better placed extra-muros. This should help
towards clarifying IRSA's policy on third party activities and its

“competitive. role vis-a-vis national research organisations and
industry; i : : S

- . dataprocessing and dissemination - where the Institute should make -
additional contributions towards the promotion and furtherance of
earth observation in the different communities;

- education and training - where the activities of the Institute should

_-be strengthened by e.g. further enlarging the number of visiting
scientists or cooperation with academia, young graduate trainee
programmes and the like. \ :

There is an urgent need to further clarify the Institute's strategic and
operational roles and share of activity in the EC's Fourth Framework

- Programme. The results of these ongoing efforts will have an important

effect on the Institute's orientation and activities for the next four to six
years and must be reflected in the updated strategic plan.
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Quality

The qualigl and the dedication of the acting Director and senior staff are
recognised by the Visiting Group. It is recommended that a decision on
the appointment of a Director to lead the Institute is taken in the shortest
possible time. This should be coupled with a requirement to improve the
application of generally accepted academic standards to the activities and
the external presentation of the Institute. . ~

The Group felt that althpugh the Institute enjoys considerable success,

3

efforts should be made. to improve its impact b: greater attention to

detail and verification of information in bot oral and written
presentations. ' '

It should be also evaluated whether the setting up of additional a‘dvisory

groups, representing the user communities, would be the appropriate

- step to enhance guidance and acceptance of the Institute's work.

Methods for the ‘Dis'seminatbiovn of the Institute's Activities' Results

In general, the Institute develops and verifies methods for the
interpretation of aerospace data for application in a number of fields by
organisations responsible for policy implementation as mentioned above.

The product in that case is passed to the organisation conc¢erned and a

follow-up service is provided. This service is particularly appreciated by
the relevant Commission Directorates General and services. :

There is also a steady contribution of articles in journals, presentations to -

international meetings, however, the Group was concerned to find a
number of papers listed as "submitted" which do not appear in
subsequent publication lists. This practice is felt to be misleading and
likely to engender misunderstandings in the academic world. :

Dissemination by direct transfer to students, post graduate and post
doctorate research fellows is a growing feature at IRSA. Participation in
large projects with other organisations by networking is an important and

developing means of two-way information transfer.” Atthe same time, a

more active approach to third party contract research, particularly in the
Advanced Techniques area, should also help with information

dissemination and the development of techniquesin Europe.

| Scientific and Technical Activities

Agricultural Information System (AIS)

The main objectives of the Agricultural information Systems Unit are to
provide scientific and technical support to the services of the community
in charge of the execution of the Common Agricultural Policy (CAP). The
central core of the activities of the AIS are the Monitoring Agriculture

with Remote Sensing (MARS) project and the Register and Control of -

Agricultural Surfaces project, both taking the form of a technical and
scientific support provided to the Directorate General Vi (Agriculture).
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Thrs unit has shown its deep understandmg of the issues in agnculture
information problems and a remarkable scientific matunty in its approach
to the use of space remote sensing in this field. In undertaking and
conducting the corresponding activities it followed the appropriate
strategy ; .

- support to research in order to establish the methods,
- validation of the SCIentlflC methodology and clear statement of the
~limits and accuracy of the method rmposed by the physics of the
measurements; ‘

- transfer of the scientific method and its adaptation as an operatnonal
method

- vahdatlon of the operatlonal method

.- -industrial transfer in order to develop the operatronal tool and

lmplement it;

- transfer of the operatlonal tool under the responslblhty of the user

(DG VI).

The AIS Unit is well managed and is characterised by a good screntrflc and
technical guidance. It is effective in establishing innovative operational
tools in agricultural information for the benefit of the Commumty Policies
and requiring familiarity with modern techniques in data acquisition
process and physical analysis of data. The Visiting Group noted with
satisfaction the quality of cooperation teached with scientific and
industrial teams of the Member States durmg the development of the

project.

In view of the importance of the agriculture information issue both from
the political and economical sides, the Visiting Group encourages the unit:

(a) to extend the method it developedl for statistics in agriculture in the
European Union to other regrons (( entral and Eastern Europe, North
- Africa ..)); \

(b) to develop the methodologles for the control of agncultural»

- surfaces;
(). to expand the programme towarcls the assessment of a ricultural

productivity and crop estimations for Europe and in the long term
for other parts of the world. \

Envrronmental Mapplng and Modelling (EMAP)

The research in EMAP concerns the mapping of various components of the
- European landscape and the development of methods for using remotely

sensed data - together with other geocoded information for the

- “management and protection of the European environment. During 1993,
- the mapping and monitoring activities of the Unit were conducte along
: ‘two main thematic lines:

(i) forest grassland and natural vegetation;

N

(ii) Mediterranean land degradation.
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Para!lel. activities i,n image understanding were pursued, aimed at
continuing  the development of methodologies for automatic

classification, mapping and map generation from remote sensing data.

The continued cooperation ‘with Central and Eastern European countries
(through the PHARE regional programme) should go on a par with the

development of an interest for remote sensing data from a.larger range
~of satellites (e.g. Russian).

The Unit has the project of extending its work to "coastal ecosystem

I3

monitoring”. It should be ensured how this will be coordinated with the

- Marine Environment Unit and integrated in the Land Ocean Interaction
- system in the Coastal Zone (LOICZ) and the European Land Ocean
‘Interaction StudiEs (ELOISE) Programme. -

The Visiting Group noted with surprise the lack of clear goals and
objectives from the Commission's environmental programmes and

recommends the clarification of such goals and the interaction of the

EMAP Unit with the Environmental Agency and DG XI.

Monitoring Tropical Vegetation (MTV')‘»

" The objectives of the Monitoring Tropical Vegetation (MTV) Unit, closely

connected to the objectives of the International Biosphere Geosphere
Programme (IGBP), concern the study of vegetation at the surface of the

continents using satellite based earth observations (development of

methods for monitoring vegetation dynamics, derivation of physical

characteristics of land surfaces and interface this information with climate-

models). - The emphasis is put on the study of the tropical belt as

containing the most actively changing world ecosystems, and the

phenomena and processes are considered at global scales.

The subject studies concern the land cover and land use characterisation
(Mercator Project), the monitoring of forest and biomass burning
(TREES/FIRE), surface-atmosphere interactions and biosphere modelling
(TEAM project). ] R

The activities of this Unit are carried out under a good scientific guidance,

a specific and successful effort to associate European scientists and to link
the subject study to the objectives of the international scientific
programmeson global change. : ‘

The members of the Unit often participate in internationat resear;h
groups and maintain a regular dialogue with the main space agencies

which provide space systems or instruments dedicated to vegetation

monitoring. It is well worth noting that the MTV Unit, in the frame of its
programme devoted to scientific research and methodological
developments, had the opportunity to contribute directly to the DG | and
DG Vil actions for the benefit of developing countries. ,

The Visiting Group appreciates the quality of the products developed by
the Unit and the efforts aimed at maintaining a high degree of external
collaboration. It considers that one of the important achievements is the
development of a comprehensive forest information system in support of
the research community modeliing the tropical deforestation dynamics.

The Visiting Group encourages the Unit to work towards the setting up of

an operational information system and entity to monitor in the long term

the global vegetation dynamics.

y
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Marine Environment (ME)

The scope of the Mariné Environment Unit is to develop, demonstrgte and
validate methodologies for the use of data from space and airborne

- observations in both operational applications and scientific investigations
related to the marine environment. , o '

The Unit is basically involved in the study of two main remotely sensed
parameters: - '

() the ocean colour as an expression of the substances in the near
surface water layers and the biological activity in the euphoticzone;

(ii) “the sea surface temperature as an indication of the heat energy
~ budget at the air-sea interface as an element of the general
hydrodynamic processes. - / T ,

Several publications in international journals with referees testify to the
Unit's activity. . : / ‘

The Unit has deveioped a unique finalised product and it should be
recommended that methods and means be found to make it available, on
a routine basis, to the oceanographic community.

Under a formal inter institute agreement the Unit is responsible for the

‘development of hydrodynamic models with the aim of assimilating

remote sensing data in process studies and of contributing to global
models. Although this is a natural development of the remote sensing

" studies, one can not help wondering whether the Institute - even with the

reinforcement from other Institutes of the JRC - has a staff of sufficient
size or expertise to pursue successfully such an ambitious project.

Itis recomménded that the Unit adopt as one of their long :term\ther;natic
goals the development of an operational tool for regional planners for

‘the application of coastal ocean management.

Advanced Techniques (AT)

The Advance\d"Tech‘niques Unit is the biggest inside the IRSA, staff 40

~ .persons. The Unit is responsible for development of techniques and

methods needed in scientific and application oriented use ot remote
sensing. This includes e.g. the investigation of the principles of
measurements in the different spectral bands, investigation of the
feasibility of different techniques, development of data analysis methods

- and tools, and development of information extraction.methods.

The main elements of the activities are research on optical remote sensing
systems, development of signal processing techniques, use of the
European Microwave Signature Laboratory (EMSL), and use of the
European Airborne Remote Sensing Capabilities (EARSEC).

The AT Unit is well managed and the Visiting Group got the impression
that the staff is very well qualified and motivated in their work. The
Group was impressed with the high quality of the equipment and

_installations. Especially the European Microwave Signature Laboratory is

an installation which permits remarkable contributions to the science and
to the development of practical applications of remote sensing (signature
research). ‘



The AT Unit has an Adilisory Group to follow and make recommendations
on the work of the Unit. The Visiting Group found this good practice.

The Visiting Group draws the Instimte‘s attention to the need to further

promote the excellent capabilities of the Unit and to encourage the
acquisition of third party financing and work for its facilities. A

1.6  Centre for Earth Observation (CEQ)

The Visiting Group was exposed to a concise presentation of the objectives
of and plans for the Centre for Earth Observation (CEO). It was based on
documents previously presented to the JRC's Board of Governors and
discussed in the Steering Committee of the Pathfinder phase of the CEO,
nominated by this Board. This presentation started with an overview of
the situation in the field of space-based earth observations by the end of
the century (provision of very important volumes of data, addressing the
needs of a variety of end users in the scientific and applications fields),
recalled the roles of the major actors in the field of data processing,
distribution and use (EC, ESA, Member States and other European relevant
organisations) and presented the CEO main objectives: -

- provide user orlented services;

- be constructed on existing facilities and projects;

be designed to be flexible;
- be designed to promote earth observations in Europe.

The CEO schedule and workplan were also presented and in particular its
Pathfinder Phase, covering the period 1993-1995. The Pathfinder Phase is
composed of five main activities leading to the detailed definition and
cost estimates of the CEQ, in preparation of the decision on its design and
implementation.

The Visiting Group expressed its satisfaction to see the positive evolution
of this extremely important project for the user of earth observation space
data in the European Union. The CEO will play a major role in the
promotion and dissemination of data and information, in stimulating
applications and creating new products.

The Visiting Group stressed the fact that the CEO should be a really
decentralised system, designed for the end users, taking into account -
existing European and national facilities. The Pathfinder Phase should in
particular aim. at clarifying the objectives and roles of the CEO with
respect to research and development of new applications in support,
among others, of the policy’of the EU. The Visiting Group is confident in
the success of the endeavour undertaken under the responsibility of the
IRSA, with the cooperation and advice of European scientists, engineers
and managers. ' '

It is recommended that a more suitable name be found for this activity.
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‘Staff

; Management Aspects

The Institute is favoured with a relatively young staff with an average age
of 44. However, it is clear that in a rapidly evolving field such as remote
sensihg, there will be a need for a career planning particularly at the
younger end of the age spectrum. At the same time, temporary
attachment of staff to customer DGs can help to give a certain number of
people a clear understanding of user need as well as bringing notions of
remote sensing capabilities to the organisation concerned.

Staff recruitment appears to leave much to be desired with a'top" heavy

bureaucratic system bogged down with complicated procedures and long
delays. Simplification should be made wherever possible. o

7 Visitors

The preseﬁce of a fairly high number of post doctoral and Eo‘st-grac.!uate' »
research fellows is an important element in.bringing scientific vitality to

- Institute permanent staff, as well as the future advantage of a corps of -

scientists throughout Europe with an intimate knowledge of the IRSA and

- .advanced’ techniques of modern - earth observation. Training 'young
~scientists is in itself an important activity in such an Institute. This activity

should be expanded.

Finance

The Visiting Group noted with satisfaction the generally good situation
with respect to the future years' financing of the Institute's staff but
noted with some concern the difficulties that the Institute is faced with in
respect of maintaining an adequate budget for financing external

‘activities. Under the system of competitive research via Shared Cost

Actions and competitive bidding for contracts to provide support to DGs a
number of difficulties will have to be overcome. Some income from these -

~sources will be needed if the Institute is not to shrink.

Furthermore, there is a perceived conflict between the subsidiarity
requirement and the nee;:’ to compete for further work with national
institutes and research organisations. Careful attention must be given to
this matter if actual conflictis to be avoided. -

Management ln,forfnation Tools

‘As a consequence of the above and of the need for a greater perceived

transparency, a more formalised project management information system

should be established for the whole Institute, compatible with other JRC

Institutes.
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~ M’embers

Professor Jacques NTHOUL,

Geo Hydro Dynamics and
Environmental Research (GHER)
Batiment BS5,

Université de Llege

- Sart Tilman,

B-4000 Lxege

- Dr.Isaac REVAH, :
Director of Int,ernatmnal Relatlons,
Centre National des
Etudes Spatiales (CNES),
2 Place Maurice Quentin,
F-75039 Paris Cedex 1.

Prof. Heinz STOEWER (Chalrman)
Managing Director,

Space Programmes,

Deutsche Agentur fir Raumfahrt-
angelegenheiten (DARA) GmbH,
Konigswinterer Strasse 522- 524
D-53227 Bonn.

Professor. Seppo URI’O

Director,

Metsahovi Radio Research Station,
Helsinki Unwersnty ofTechnology,
Otakaari 5A,

SF-02150 Espoo

Prof. Dr. Caesar VOUTE®,
P.0. Box 1079,
NL-7500 BB Enschede.
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Fax.
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Fax.

Tel.
Fax.
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Fax.

| Tel.
- Fax.

+32-41-56.33.50
+32-41-56.23.55

+33-1-44.76.75.85 / 44.76.76.28
+33-1-44.76.78.49

+49-228-44.74.20/44.74.23
+49-228-44.77.06

+358-0-451.2235/264.831

+358-0-460.224/264.541

+31.53-87.42.16/ 87.44.44
+31-53-87.44.00

*unable Lo attend meeting but provided written comments on documentation _

Secretary

Mr. Samuel J. LLOYD,
Avenue Reine Ellbabeth 8,

- B-1330 Rixensart. .

Tei.

Fax.

+32-2.295.40.48 (office)
+32-2.654.09.44 (home)
+32-2.295.01.46
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Annex|l -

Visiting Group for the Evaluation bf the Joint Research Centre's
Institute for Remote Sensing Applications (JRSA) - Ispra

Scopé of Visiting Groups |

The chief'scope of Visiting Groups is to perform evaluatians, taking into account
the objectives as set out for the 1992-1994 period (in Council documents, relevant
papers for the Board of Governors, JRC Annual Workschedules, budget, etc.), to
provide recommendations on the proper course to be followed by the Institute
visited in view of the stated objectives, and to apply in the evaluations, elements
of the methodology proposed for research returns and effectiveness.

The Visiting Group shou'Id:

- perform an evaluation of all activities of the Institute against its stated
objectives, with particular emphasis on the impact the results of the work
has had on. the user of this research, and the degree of collaboration
established with national research laboratories, as well as with industry;

- assess the scientific quality of the work and the appropriateness of the \;vork -

and results for the Community; - :

- judge all aspects of the efficiehcy é_nd impact of the work, taking into
: account the particular status of the JRC (its independence in the Community)
~in comparison with similar national laboratories; ‘

- provide advice on the ongoing work on the basis of the evaluations and

assessments performed;

- express recommendations for the future development of the Institute with
regard to the overall strategic plans for development of the JRC in the
-medium-term and long-term. .

Terms of Reference

1. To evaluate progress in performing work in accordance with the objectives
set out in Council Resolution 92/C118/03 and Council Decisions 92/273/EEC,
92/274/Euratom and 92/275/Euratom, documents addressed to the Board of
Governors, the JRC's Annual Workschedules, budget etc., and to review
progress in the implementation of the recommendations of the last
Evaluation Panel. ; '

2. To ensure that the Institute has effective mechanisms to set its local scientific
objectives, monitor progress towards those objectives and evaluate outputs.
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Torreview the various research activities to assess:

-~ a) thescientific qualuty and productwnty of the Instrtute

-~ b) \whether full advantage is bemg taken of screntrflc opportumtles in the '

light of fundmg and other constraints;

Tc) ~ the relevance of the work wnth respect to Community needs, lncludmg :

~the relevance of work performed for external customers, when
‘appllcable

To assess the effectiveness of the scientific management Ieadershrp wrthm ‘

the Institute.

To advrse on whether the Institute has been making efficient, effective and

-economical use of resources in carrying out its programmes and
“management functions. Resources include manpower, money; services,
Afacrhtres data and equlpment

To review the extent and effectiveness of the Institute's external scientific
links, including relationships with research organisations, the higher
education sector, industry and government departments in the Member

~ States, as well as outsrde the European Community.

e

To examine the relatuonshnp of the Institute's work in general to the mission

- of the Joint Research Centre and to lts forward strategic plannlng

To make recommendatrons and report to the Board of Governors of the
Joint Research Centre ,
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Annex Il

~ INSTITUTE OBJECTIVES

The Institute has four main.objectives:.

1.

(

To evaluate and demonstrate possible applications of remote
sensing techniques in support of the sectorial policies of the

- European Community in areas such as:

agriculture;
environment;

aid to development;
regional aid.

To prepare the scientific community for the utilisation of earth
observation satellites such as: - -

° ERS-1;-

e SPOT:

e Landsat;

e NOAA AVHRR;
[ ]

Polar Orbiting Platforms. .

This objective is complementary to that of the European Space
Agency. : |

To undertake research in order to develop methods for the
mterpretatuon of satellite derived data.

To develop advanced techniques of earth observation for
application in the mapping" and monitoring of continental and
marine ecosystems : ’
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Report of the Vrsmng Group for the Evaluation of the Joint Research Centre's
Institute for Prospectwe Technologrcal Studles, ISpra, Italy

Introduction

At the invitation of the Board of Governors of the Joint Research Centre

(JRC), the Visiting Group (see Annex | for Members) spent 8th and 9th

September 1993 at the Institute for Prospective Technological Studies at
" Ispra. The Group met again in Brussels on 22nd October 1993 to examine its

fmdmgs and meet with further cllents from the Commlssron sservices.

The objectives forthe Institute are to be found in the Technical Annex to the
- JRC Programme Proposal 1992-1994 (COM(91)281 fmal) The principal tasks

care.

1. The acquisition, treatment and analysis of information concerning the

state and trenas of science and technology. -

2. The executnon of prospectlve studies in targeted soentnfrc and

technical (S & T) areas.

To perform these ‘tasks, the Institute has two main functions. ‘The first of

these is the observatory function in which the lnstitute endeavours to:

. collect rnformatlon on trends in technologlcal innovation;

o  analyse, process and present the mformatnon in order to help

determine research and technologlccnl development strategies;

« develop and use speaallsed databases of the information collected by -

the Institute;

e  describe the state of science and technology in selected areas of -

mterest to the Community.

- The second function is to execute prospective technological studles This
involves preparing S & T assessments, forecasts and scenarios, as an aid to
the formulation of research and development strategies, mcludmg analyses,

of economic, social and envnronmental impacts.

In pursunt of both functions, the Institute will make the best possible use of .
existing national bodies active in the same area, organising European

networksof S&T observatones and prospectlve studies units.

These general objectives are concurrent with the Joint Research Centre's
mission and are lghllghted in the scope for the VlSltlng Groups The

Visiting Group should:

«  perform an evaluation of all activities of the lnstutute against its stated

- objectives, with particular emphasis on the impact the results of the

work has had on the users of this research, and the degree of
collaboration established with national research organisations, as well _ -

- as wrth industry;

e  assessthe scientific quality of the work and the appropnateness of the

work and results for the Commumty,
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judge all aspects of the effiéiency and ‘i‘mpavct of the work, taking into
account the particular status of the JRC (its independence in the
Community) in comparison with simildr national bodies;

provide advice on the o‘hgo'i‘ng work on the basis of the evaluations
and assessments performed; '

express recommendations for the future development of the Institute
with regard to the overall strategic plans for development of the JRC in
the me ium-term and long-term;

This report will be organised following the order set out in the Terms of
Reference (see Annex 1l) with the Group's recommendations for each point -
summarised under “Conclusions". \ -

. Workin Accordance with Objectives

Owing to the structure of JRC fundin ~under the Framework
Programme, specific research programme ?unds could not be made
available to the Institute's activities. As a consequence, the Institute
has had to rely on customer demand for its resources and little money
has been allocated for the development of the "Observatory” as a unit.
However, some of the functions of an observatory are found
associated with the supply of information for other projects and
activities such as Global Change and the CO, issue, and Best Available
Technology (BAT) fall into this category; :

for the same reasons, work in the technological forecasting area is
related to customer requirements and largely comprises state-of-the-
art extrapolations; : S : , ‘

,fdl'lowing demand, a different rdle has developed, that of Scientific

and Technological Advisory -Unit: the principal customers being the
Secretariat General's Forward Studies Unit (CDP), DG Il (Industry),
DG X! (Environment, Nuclear Safety and Civil Protection), DG XVII
(Energy) and DG XlI's aeronautical programme,;

- 90% of the lnstiiute's work isin Support of the Commi’ssion.

Conclusions

- The Institute has not met the objectives originally foreseen for it; but,

it has evolved an important role of Scientific and Technological

-Advisory Unit which should be developed:;

the observatory function has lagged behind for reasons linked with

financing, but could now develop;

the role of the Institute needs to be further formalised so that its work

~-can be fully integrated with policy formation. .



V.

Efflcrency .

reasons of confidentiality.  Output was also assessed from documentary
 evidence - provided by clients and by interviewing representatuves of
" Commission servnceswhuch use the Institute. «

At the time of the visit, 40 documents had been produced for the
Commission and 2 for external third parties;

scientific and technical staff totalled 14, mcludmg 11 JRC officials (10
~ university and one technical grade), 2 seconded experts and one
. visiting scientist, together with 8 grantholders, of which 3 are post

doctorate, 3 are preparing PhDs and 2 are pursuing post graduate

speclahsatlon

“the Group was impressed by the comrmtment and enthusrasm of the

staff.

| Conclus:ons

Consudermq the number of staff, funds available and the very posmve

functnon is concerned, the output is consudered to be most satlsfactory,

I3

"The Visiting Group was able to examine the output in reports and other
‘publications but was not allowed to remove these for detailed perusal for

~ reactions from the clientele where the science and technology advisory

unavallablllty of the output for expert evaluation, partlcularly in cases ‘

where this represented compilations of existing information in the
public domain, was considered to be a barrier to making the Institute
better known andfobtalmng maximum public benefit from the

Institute’ s results;

, Jguahty was not evaluated in detail although thrs area of work had
ebeen assessed by ad hoc expert groups chosen for each project.

s

-Overall Conclusions

developmg slowly,

The main’ activities ‘of the Institute were fulfilling an nmportant
functlon as a Science and Technology Advisory Unit; ;

technological forecasting and the Cibservatory function was only

in general ‘the Institute was not yet filling its designated role of

the quality of output could not be aSS¢=ssed from docum'ent‘s shown to

the Visiting Group as they were not made available for more study or
peer revuew off-site; . ,

customer reactions, both verbal and written, were apprecuatlve of the

Institute's contnbutlon to their own work The convenience of
working with an in-house team acquainted with Commission cuiture

and practice was considered to be a positive factor.  For certain clients
such as the Forward Studies Unit, the confidentiality assurance of
working with a Commission group was also important, as was the
|mpart|al|ty of the advice gnven \ ,
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present core activities concerned sc‘iehtiﬁc and technological ‘aspec\‘t’s of
energy, er'wi\ro'nment' and transport, and their interactions;

accountability within the JRC parent organisation was uriclear to the

Visiting Group;

the Visiting Group noted that the Institute would be transferred to

Seville in the near future and expressed concern about retaining
efficient working relationships and the necessary day-to-day contacts
with the Commission in Brussels. The S & T Advisory Unit should be

- located in Brussels;

-work undertaken up to the present was felt to be approbriate for

meeting the Commission's needs. Work for outside clients was judged
to fall within the Institute's competence, more effort should be applied
to the development of these activities and building collaborative
arrangements with third parties. There had been little work for

- industrial clients so far;

there was a clear distinction between the work carried out by the
Institute and that undertaken by other Commission bodies involved in’

the field such as the Forward Studies Unit, SAST, SPEAR and forward -

looking technology units in other Directorates General, however, in
the case of FAST some redefinition of the interface should be made;

- itwas noted that all important studies a're submitted toreview panels;

- in most cases, the value added by the work lies in integrating, collating

and interpreting complex S & T information rather than adding
knowledge. , S :

Recommendations

The JRC, in view of its flexibility and in-house rcc‘:mpetenc'es, appearsto
be the most suitable organisation to house such an institute; =

accountability within the JRC. management as the parent organisation
should be clarified to ensure maximum transparency of operations

since the Institute is financed mainly from public funds and much of

the Institute's output can be considered to fall within the public
domain. This would help to create a healthy attitude inside the

~Institute and a better understanding of the Institute's purpose and

achievement_s in the outside world; ‘

the tasks of the Institute should consist of four basic activities which
provide: ) , :

- Research and Development (R & D) in Focused and Specific Fields
and Operation of an Information intrastructure {(Observatory):

The R & D activity should be focused on a small number of fields
in which the Commission has policy interests. These fields are
likely to comprise activities bridging the interests of more than
one policy sector, such as transport, energy, environment and
informatics, where inter-relationships need to be better
understood. The information infrastructure should establish
well-focused data based on available technologies and "best
practices” in well-selected technology fields.
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- Trammg

The |nst|tute should pay particular attention to training activities
which are considered to be very important, both to train analysts
and researchers and to set up "natural” networks in the future

- Commercial and Regional Servrces

The Institute should also undertake regional tasks as they arise,
and work under contract for third parties should be developed as
‘asubstantial and meanmgful part.of the activity;

- Screntlflc and Technologrcal Advrce

Science and Technology (S & T) are |mportant factors to be
considered in many areas of policy. A focus for S & T advice

should be provided by a small, but competent, Unit of the
Institute. To be effective, this Unit should be located in Brussels.

The role of the Unit should be to respond and interact with the
policy formation process and to be aware of current policy issues
and give advice as appropriate. A real and ongoing need has
been identified for this support.

To accomplish this task, the Brussels Unit of the lnstltute should
draw on the best expertise available from a wide spectrum of
interests including the other parts of the Institute. The Unit
should be closely and flexlbly linked with "think thanks” in the
Commrssron

The Institute's S & T Advisory Unit should not only respond on
request, but also advise on S & T matters where this can usefully
inform Commission policy makers. A level of about 6 staff in
Brusselsis felt to be appropriate.

Citis consndered essential to maintain a clear distinction between the :

_Institute's work and the responsibilities of other Commission think =
tanks and forward studnes groups. Nevertheless, strong links should be
forged with these units;

in wew of its rmportant advisory tasks, the whole Institute must employ
staff of the highest quality. Where practrcal recruitments rather than
transfers of ot %er JRC stafzshould prevail when setting up the Institute
in Sevrlflfe Some 50% of the SCIentlfIC manpower could consist of non-
JRC sta

to achieve credibility in the scientific world and ensure accountablhty, ‘
the research fmdmgs should be publlshed wherever possnble ‘

annual - progress reports should include a section on the
implementation of these recommendations and a further evaluation
by a Visiting Group should be envrsaged during 1997 to monitor
progress. In the meantime, the detailed implementation plans for the
whole Institute should be approved by the Board of Governors of the
Joint Research Centre.
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Annexll

Vlsmng Group for the Evaluatlon of the Joint Research Centre’ s

Institute for Prospectlve Technologlcal Studles (IPTS) - Ispra

* Scope of Visiting Groups

The chief scope of Visiting Groups is to perform evaluations, taking into account
the objectives as set out for the 1992-1994 period (in Council documents, relevant
papers for the Board of Governors, JRC Annual Workschedules, budget etc.), to

~provide recommendations on the proper course to be followed by the Institute
visited .in view of the stated objectives, and to apply in the evaluations, elements

of the methodology proposed for research returns and effectiveness.

_The Visiting Group should:

perform an evaluation of ali activities of the Institute against its stated

objectives, with particular emphasis on the impact the results of the work
has had on the user of this research, and the de?ree of collaboration

estabhshed with national research Iaboratones as well as with mdustry, |

- assess the scientific quality of the work and the appropnateness of the work

and results for the Community;

judge all aspects of the efficiency and impact of the work taking into

account the particular status of the JRC (its mdependence in the Community) .

in comparison with similar national laboratories;

provide advice on the ongoing work on the basns of the eva!uatuons and

~ assessments performed;

: express recommendatlons for the future development of the Instltute with
~ regard to the overall strategic plans for development of the JRC in the -

medium- term and long-term.

Terms of Reference

To evaluate progress in performing work in \ accordance with the objectives

set out in Council Resolution 92/C118/03 and Council Decisions 92/273/EEC,
92/274/Euratom and 92/275/Euratom, documents addressed to the Board of
Governors, the JRC's Annual Workschedules, budget etc.,, and to review

. progress in the |mplementatlon of the recommendatlons of the last

Evaluation Panel.

To ethre that the Institute has e’ffectivé mechanisms to set its local scientific

~objectives, monitor progress towards those objectives and evaluate outputs.
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To review the various research activities to assess: |
a) thescientific quality and productivity of the Institute:

b)  whether full-advantage is being taken of scientific opportunities in the

light of funding and other constraints;

| €)  the relevance of the work with respect to Community needs, including
the relevance of work performed for external customers, when
applicable. o o : S

‘To assess the effectiveness of the scientific management leadership within
the Institute. ' :

To advise on whether the Institute has been making efficient, effective and
economical use of resources in carrying out its programmes and
management functions. Resources include manpower, money, services,
- facilities, data and equipment. : -

To review the extent and effectiveness of the Institute's external scientific
links, including relationships with research organisations, the higher
education sector, industry and government departments in the Member
States, as well as outside the European Community.

To examine the relati'onship‘of t'heylns,titute‘s work in general, to the mission
of the Joint Research Centre and to its forward strategic planning.

To make recommendations and report to the Board of Governors of the
Joint Research Centre. ’ ‘



~ COM(95) 60 final

 DOCUMENTS

EN TR R B LA

 ISSN 0254-1475

Catalogue number : CB-CO-95-072-EN-C

ISBN 92-77-86186-X

Office for Official Publications of the European Communities
L-2985 Luxembourg - ’ | .



	Opinion of the Board of Governors

	Analysis of the reports of visiting groups

	Report on Institute for Reference Materials

	Report on Institute for Advanced Materials

	Report on Institute for Transuranium Elements

	Report on Institute for Systems Engineering

	Report on Environment Institute

	Report on Institute Safety Technology

	Report on Institute for Remote Sensing

	Report on Institute for Prospective Technological Studies




