EN

EN

EN



EN

Po W e

% %

W W

X X

COMMISSION OF THE EUROPEAN COMMUNITIES

Brussels, 3.12.2008
SEC(2008) 2949

COMMISSION STAFF WORKING DOCUMENT

Accompanying document to the

DECISION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL ON THE

PARTICIPATION BY THE COMMUNITY IN A

EUROPEAN METROLOGY RESEARCH PROGRAMME UNDERTAKEN BY

SEVERAL MEMBER STATES

Impact assessment report

{COM (2008) 814 final}
{SEC(2008) 2948}

EN



EN

1.1
1.2
13.
14.

2.1
2.2.

2.3.

3.1
3.2.
3.3.

5.1.
5.2.
5.3.
5.4.
5.5.

TABLE OF CONTENTS

PROCEDURAL ISSUES AND CONSULTATION OF INTERESTED PARTIES... 3

Introduction - What is Metrology? Why Metrology?........cceoveveeveeiesieeseeceseesieenns 3
RTD and wider policy background of the action.............cccoceevveveiecvecce e, 4
Organisation and tIMING..........cceeieiieiicie et esreenne e e 6
Opinion of the Impact Assessment Board.............cccooveveeienieenie e 9
PROBLEM DEFINITION ..ottt s 9
Metrology Research and itsrole in front of Europe's societal challenges................... 9
The need to improve the organisation of Europe's public R& D cooperation and
INVESEMENT 1IN MEITOIOY ... 14
Metrology Research as part of the "fifth freedom" — reducing fragmentation —
creating synergies at all levelsto ensure global leadership..........ccccoveevvveivececenee, 17
OBJECTIVES. . ...ttt b e n e e e e s n e sne e 18
General POIICY ODJECHIVES: .......cuiieeceeeie et esne e 18
SPECITIC ODJECLIVES: ...ttt nre e 19
Operational ODJECHIVES.........ccveiie ettt re s e sneenneas 19
PRESENTATION OF THE POLICY OPTIONS........cccieeieeeeeseeeee e 21
ANALY SISOF IMPACTS OF THE OPTIONS.......cooiieeeeee e 22
Option 1: No further Community aCtion............ccccoveiueiieiieie e 22
Option 2: Bottom-up light COOrdiNation.............cccoeeieeieeieeie e 22
Option 3: Reinstall Community Metrology themein FP.........cccccoooeieiicieiicieee 22
(@] o]0l g 10 AN 4 1 1= USSR 23
Option 5: Joint Research Centre (JRC) direct action...........cccccveveeveieesecceseeseenne 23
COMPARING THE OPTIONS ... .ot 25
EX-ANTE EVALUATION and COST- EFFECTIVENESS ANALYSIS................ 32
MONITORING AND EVALUATION ....ooiiiieee e 35
ANNEXES
2

EN



EN

1 PROCEDURAL ISSUESAND CONSULTATION OF INTERESTED PARTIES
1.1 Introduction - What isMetrology? Why M etrology?

Modern metrology has in Europe its roots in the French Revolution, with the political
motivation to harmonize units al over France and the concept of establishing units of
measurement based on constants of nature, and thus making measurement units available "for
all people, for all time".

The earliest example of the importance of quality of measurement, comparability and
traceability and its fundamental role in the construction of society can be traced back as early
as 3000 BC., with the definition and establishment of the “cubit” as a standard unit of length
and which was used to construct the pyramids. The cubit was established as the length of the
Pharaoh’s forearm plus the width of his palm. The cubit was a stick of wood, compared to a
more durable “Royal cubit master” carved in granite and used as primary standard. The cubit
became the first working standard to insure comparability in dimensional metrology. During
the time of King Cheops, the great pyramid of Giza was built with this system and the
uniformity of length measurement was achieved to a relative accuracy® of 0.05% over a
distance of 230 m.

Example: The incredible progress of scientific resolution during four centuries (1609-2003)

The history of science over the centuries can be written in terms of improvements in resolution. From
the beginning and al the way up to 1609, when Galileo's telescope first assisted human vision,
scientific knowledge consisted of making descriptions and comparisons for events taking place at
measurement scales accessible to the human eye, from about 107 (atiny speck) and up to 10"’ meters
(the Milky Way), some 11 orders of magnitude.

Now, 400 years later, scientific descriptions and comparisons take place at scales from 108 and up to
10" meters, some 44 orders of magnitude.

That is, from 1609 to 2003, scientific resolution improved an average of about 8 orders of magnitude
per century (or 100 million-fold per century) in each of the 4 centuries since Galileo.?

There was always a need for unique measurement and reference systems which led to the
creation of the Systeme International d'Unités (Sl), or the International System of Units. The
today valid Sl was developed in 1960 from the metre-kilogram-second (mks) system. This
system has gained unprecedented worldwide acceptance as definitions and standards of
modern measurement units which fundamentally support creation of growth and wealth
through knowledge with highest impact on global economy today. Though not the official
system of units of individual nations, the definitions and specifications of Sl are today
globally accepted and recognized as references to define quantification and qualification of
any goods or services.

National Metrology Institutes (NMI) are in charge of this work and implement the national
metrology research programmes on the basis of institutional funding from central government
agencies or ministries. Traditionaly the NMI were oriented very much towards physical
measurements. However national governments have recognised the need for change. For
example the UK NMI which is the National Physics Laboratory (NPL) is today operating an
extensive biotechnology programme, which represents NPLs major investments over recent
years. Further more Designated Institutes (Dl) are selected at nationa level due to their

! H.G. Semerjian and R. L. Watters 2000 - ISSN 0263-2241. "Impact of measurement and standards
infrastucture on the national economy and international trade”,
2 Edward Tufte, June 16, 2003 http://www.edwardtufte.com/
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specific competencies, like e.g. in chemistry or biotech, to complement the metrology
research done by NMI.

1.2 RTD and wider policy background of the action

For many years, the Community has made use of the various provisions of the Treaty in order
to encourage greater coordination and cooperation between national research programmes in
Europe. A mgjor impetus came in the year 2000 when the Lisbon European Council in its
endorsement of the Commission communication on the European Research Area (ERA)
concluded that research activities at national and Union level must be better integrated and
coordinated to make them as efficient and innovative as possible. The Lisbon European
Council requested that the Council and the Commission, together with the Member States
take the necessary steps as part of the establishment of a European Research Area to develop
appropriate mechanisms for networking national and joint research programmes on a
voluntary basis around freely chosen objectives.

In 2001, the Research Council considered that the use of Article 169 of the EC Treaty could
lead to greater coherence and integration of national and Community programmes and
research policies. The Council invited the Member States to identify possible specific topics
for pilot programmes where the use of Article 169 would be appropriate, in close liaison,
where necessary, with the Commission.

In 2004, the Competitiveness Council acknowledged the widespread interest in the ERA-NET
scheme and encouraged the Commission to further develop it in FP7, supplemented by a new
ERA-NET PLUS scheme which would allow the Community to top-up Member States joint
calls with EU funding. The Council also invited Member States and the Commission to
identify alimited number of areas for further application of Article 169.

In 2006, the European Parliament put emphasis on better coordination of regional, national
and European research programmes and policies in its proposed amendments to the FP7
proposal. The Parliament report on the FP7 proposal recognised that fragmentation was a
major obstacle to the success of the European research agenda, and suggested that "...it is
vital that the Seventh Framework Programme should support the coordination of national and
regional research policies and programmes’ and that in order "to avoid fragmentation and
overlapping competencies, there should be more cooperation between national and European
research programmes, and between economic actors in the long-term research agenda.”

End November 2006 the Commission presented to the Competitiveness Council a roadmap
for al potential Art. 169 initiatives to be implemented during the start of FP7. As set out in
the European Commission's FP7 proposal, implementing Article 169 implies that the
participating EU Member States integrate their research efforts by defining and committing
themselves to a joint research programme. In implementing Article 169 initiatives, the
European Community goes beyond simply coordinating research programmes, in that it
participates actively in the voluntary integration of scientific, managerial and financial
aspects. The Community provides substantial financial support to the joint implementation of
the national research programmes involved, based on ajoint programme and the setting-up of
a dedicated implementation structure. The lessons learned from FP6 did help to set up clear
selection criteria for Art. 169 initiatives under FP7. Criteria for potential Art. 169 initiatives
include:

¢ relevance to European Community objectives,
e clear definition of the objective to be pursued and its relevance to the objectives of FP7;

e apre-existing basis (existing or envisaged national research programmes);
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e European added value;

e critical mass, with regard to the size and the number of programmes involved and the
similarity of activitiesthey cover;

e Article 169 being the most appropriate means for achieving the objectives.

Four initiatives have been identified in the FP7 Capacities - and Cooperation Specific
Programme®. However based on the level of "maturity” of all four initiatives, two Art. 169
initiatives "Ambient Assisted Living" (AAL) and EUROSTARS aimed at R&D performing
SMEs have been implemented in 2007 while the Metrology initiative was further developed
and brought to full maturity through an ERA-NET Plus action granted early 2007, the first
year of FP7. In addition a full implementation of EMRP as potential Art. 169 on Metrology
was aready announced in the FP7 Cooperation Specific programme in the following way:

"The aim will be to launch and implement a cohesive joint metrology R & D programme
integrating a number of national programmes, which will enable Europe to respond to the
growing demands for cutting-edge metrology as a tool for innovation, supporting scientific
research and policy. The initiative will support, in particular, the objectives of the European
National Measurement Systems delivered via the National Metrology Laboratory networks."

In February 2008, the Competitiveness Council adopted a key issues paper to be submitted to
the 2008 Spring European Council encouraging the Commission and Member States under
the heading "Investing more and more effectively in Knowledge, Research and Innovation":
"The Article-169 initiatives AAL and Eurostars should be adopted before the summer of 2008,
while the Council notes the Commission's intention to submit the remaining Article 169
Metrology initiative by the end of 2008 and the BONUS initiative in 2009 at the latest".

In March 2008, the European Council urged the Member States and the Community to make
swift progress on further initiatives and highlighted that the decisions on Article 169
initiatives and additional research initiatives should be taken as soon as possible.

The above list of declarations and actions demonstrates the clear and long-standing highest
political support for the improved coordination of research activities in general and for the
Art. 169 initiative on metrology in particular.

e Joint Programming Concept

The general policy objectives of the EMRP Art. 169 initiative are in line with the ideas for
joint programming and better coordination of national programmes to enhance the EU's
capacity to achieve its high level policy goals and respond to the major challenges it facesin
the coming years:. (1) to contribute to the achievement of the objectives of the revised Lisbon
Strategy, notably growth and jobs; (2) to help Europe respond more effectively through
research to key societal challenges such as climate change, energy supply, security (3) to
contribute to the achievement of one of the central European Research Area (ERA)
objectives. A communication from Commission* to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of Regions entitled "Towards
Joint Programming in Research" has been adopted very recently on 15 July 2008. The
Communication is one of five policy initiatives planned by the Commission to follow up the

COUNCIL DECISION of 19 December 2006 concerning the specific programme ‘Cooperation’
implementing the Seventh Framework Programme of the European Community for research,
technological development and demonstration activities(2007 to 2013) Annex 1V

COM(2008) 468 Communication from the Commission : Towards Joint Programming in Research:
Working together to tackle common challenges more effectively
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2007 Green Paper® "The European Research Area: New Perspectives' and is a further step in
the creation of the "fifth freedom" by removing barriers to the free movement of knowledge.

1.3. Organisation and timing

The EMRP initiative as a potential Art. 169 had been introduced in 2007 into the Commission
Forward Programming for a Commission decision to be taken during the last quarter of 2008
as a catalogue item®.

In expectation of Article 169, the Member States have restructured the metrology organisation
in Europe, launching a dedicated legal entity. The creation of such alegal entity was part of
the preparatory work done via ERA-NET and was planned to be tested under FP7 via an
ERA-NET Plus on metrology. The entity was created early in 2007 and is named: the
European Association of National Metrology Institutes (EURAMET e V.), which is a
Regional Metrology Organisation (RMO) of Europe consisting 32 national metrology
institutes from 32 different European Countries’. It coordinates the cooperation of National
Metrology Institutes (NMI) of Europe in fields like research in metrology, traceability of
measurements to the Sl units, international recognition of national measurement standards and
of the Calibration and Measurement Capabilities (CMC) of its members. Among these tasks,
EURAMET is responsible for the elaboration and execution of a European Metrology
Research Programme (EMRP). EURAMET e.\V. is a registered association of public utility
under German law.

It is expected that 21 of the EURAMET countries® are ready to participate in the Article 169.
The countries wishing to participate in the EMRP Article 169 are those who have to date
running national metrology programmes or have decided that in the frame of EMRP they
would set up a national programme. They al have today already identified budget lines,
agreed liability and cost sharing, and a fully developed work programme, management and
governance structures.

Furthermore, EURAMET e.V. is piloting the EMRP through an ERA-NET Plus, addressing a
limited number of themes from their work programme. The success of the ERA-NET Plus
Call has already clearly demonstrated the ability to join national resources from 20 countries,
organise and execute a joint Call and selection process, leading to committing 64M€ to 21
collaborative projects in late 2007. Results will serve Europe as a whole and this test case
addressed al important implementation issues like for example intellectual property rights
(IPR) issues. IPR issues seem not to cause any problem as the participating programmes act in
a pre-competitive and regulation oriented fields (due to market failure) and ERA-NET
experience has show that the national programmes are very keen to use the IPR rules of FP7.

Commission Internal Consultation

An Impact Assessment steering group met on the 01 July and a formal inter-service group
(ISG) for the overall initiative was set up and met on 31 July 2008 under the responsibility of
DG RTD, Directorate B. This group participated in the definition and development of the
proposal for a European Metrology Research Programme and supported the Impact
Assessment (1A) process of the planned initiative. Services had been invited to present their

COM(2007) 161 final Green Paper - The European Research Area: New Perspectives
http://ec.europa.eu/atwork/programmes/index_en.htm

http://www.euramet.org/

Potential participants: Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, France, Germany,
Hungary, Italy, Netherlands, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden and United Kingdom
aswell as Norway, Switzerland and Turkey

o N o O
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views at an early stage of the draft IA report and the preparation of the Commission proposal
for such an action. The Joint Research Centre was not involved since it is likely to participate
in the programme.

External Consultation
e \Web consultation — report in annex

As part of the stakeholder consultation an online survey was conducted by DG Research
between 7 May and 8 July 2008. A total of 162 responses to the online survey were recorded,
with 64% (104 responses) replying on behalf of an organisation and 36% in an individua
capacity. Of those replying on behalf of an organisation, the majority were from commercial
organisations with less than 250 employees (26%), commercia organisations with more than
250 employees (21%) and higher education institutions (18%). The survey respondents were
mainly involved in metrology research (54%) or in the take-up and use of metrology (28%).
While the vast mgjority of the survey respondents were resident in Europe (the largest group
being resident in Germany (49%) followed by United Kingdom (8%) and Switzerland (8%)),
replies were also received from outside the EU, notably from USA, Singapore and Korea.

A full statistical report on the responses to each of the questions is attached. The most
significant outcomes of this survey are highlighted in this section.

e The effectiveness of European metrology research as implemented by the National
Metrology Institutes (NMI) must be improved

About half of the survey respondents (51%) agree that under today's circumstances there is
too much duplication in the research conducted by the NMI (Figure 1a). A much more
outspoken majority (82%) is of the opinion that metrology research would benefit from a
better coordination of the national metrology research programmes (Figure 1b).

Is there too much duplication in Should the NMls coordinate their
the research done by the NMis? research programmes better?
No opinion No opinion
9% 11%

No
%

Yes
51%
No
40%

Yes
82%

Figurela Figure 1b
From those respondents in favour of more coordination between the national metrology

programmes, about two thirds (65%) find that this should be organised at European level.
e Need for a trans-national priority setting in metrology

A vast majority of the survey respondents (84%) are of the opinion that the National
Metrology Institutes (NMI) should work together on joint priorities such as a single joint
metrology research programme in order to tackle major European challenges (Figure 2).
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Should the National NMls develop JOINT metrology priorities
as a reply to major European challenges?

Yes,
in coordination with EU

RTD Framework
/ Programme

60%

No opinion

10%
Yes
84% Yes,

but independent from
___— EU RTD Framework

[ —— Programme

6%

No
5%

Yes,
and no opinion regarding
\ link between EMRP and
EU RTD Framewok
Programme
19%

Figure?2

From those survey respondents in favour of such a joint priority setting, most are of the
opinion that this should be organised in coordination with the EU RTD Framework

Programme. This represents 60% of al survey respondents (Figure 2).
e Openness of the EMRP

Regarding the openness of the EMRP programme, half of the survey respondents (50%)
prefer to limit it to European research performersin the field of metrology, while 20% are in

favour of an opening to any research performersin Europe.

EMRP should be open to

Any European performer

metrology RTD

performer N\

50% 20%

24%

No opinion /

6%

Any European RTD

independant of
activity or status

Any global metrology
S R performer

Figure3
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e Open Stakeholder meeting — 25 June 2008 (see annex)

In addition to the web consultation, a stakeholder consultation workshop was organised on 25
June 2008. The workshop was attended by 32 individuals from 8 different countries (see
annex) and different international organisations. Beside severa NMI and JRC essentia
organisations attending the meeting are listed below:

— BIPM - Bureau International des Poids et Mesures

— CEN - European Committee for Standardisation

— IMEKO - International Measurement Confederation

— CECIP - Comité Européen des Constructeurs d'instruments de Pesage

— EA - European cooperation for Accreditation

— MIKES - Centre for Metrology and Accreditation

— EUSPEN - European Society for Precision Engineering and Nanotechnol ogy

— ORGALIME - European Federation of the European mechanical, electrical, electronic and
metal articlesindustries

Issues like the status of the European Metrology system have been presented and discussed
and the definition of the problem concerning European metrology research has been
confirmed by stakeholders. Besides these fundamental questions some more specific issues
like mobility and openness of the metrology research system were disused. E.g. the need for
openness was confirmed however especialy industry underlined the paramount importance
that NMI and DI stay in the lead for metrology research. Inviting the wider research
community to join in certain projects, as appropriate, was seen as an interesting and useful
feature but not considered as the main driver for such a programme. There was a large
consensus that the planned initiative is of utmost importance to modernise the European
metrology system which was also confirmed in the written contribution from CECIP in annex.
We believe that the general principles and minimum standards for consultation have been
respected.

14. Opinion of the Impact Assessment Board

[Opinions of the IAB + actions to address recommendations; meeting of |AB in September]
2. PROBLEM DEFINITION
2.1. Metrology Research and itsrolein front of Europe's societal challenges

Metrology is a hidden, often invisible infrastructure of services necessary for modern and fare
trade, for servicesin al societal and economic areas and communications. With aworld trade
increasing by more than 15 % per year, trade policies are vital to create an efficient and
reliable world market!. Access to markets can be hampered by incompatible standards and/or
the lack of uniform and accurate weights and measures. This trandates into an important
investment for societies since it has been estimated that countries advanced in industrial
economy invest between 3 to 6 % of the Gross Domestic Product (GDP) for measurement and
measurement-rel ated operations’.

Today's European and global M etrology investments and set up

Investments in metrology from the major economic associations translate into investments in
metrology development for trade and technology. In 1995 the highest budget invested was in

Comptes Rendus Physique Volume 5, Issue 8, October 2004, Pages 791-797, Fundamental metrology
Measurement and society from Terence J. Quinn and Jean Kovalevsky
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Japan before USA and Germany, followed then by France, UK, Canada and Italy*. Today's
figures are not always available for all countries and all type of metrology related activities.

EUROPE

One important feature of the European landscape is i.e. the quite big difference in absolute
budgets for general metrology activities and for research activities in particular; as a
consequence the R& D work that is carried out in the different NMI varies alot. For Germany,
for example, the total budget for the NMI (in 2002) is 235 Mio EURO, while UK spends 139
Mio EURO. The third highest budget has Sweden with 45 Mio EURO, followed by France
(23 Mio EURO) and Italy (21 Mio EURO). Smaller countries such as Belgium (3.15 Mio
EURO) or even Greece (1 Mio EURO) have much more limited Metrology infrastructures.

Following the European analysis the IMERA (see annex) project we estimate in the past
recent years the total European investment in metrology research projects at 120 million € per
year and very much focused on physical metrology, while more and additional investments
are expected into biological and chemical metrology. This amount stands for "real" research
projects, similar to the planned EMRP type of research, excluding calibration or comparison
efforts and also excluding infrastructure running cost. This amount, not easy to trace, 120 M €
per year is "project funding” as reference value for the size of an EMRP to be developed. We
are not aware of any study that attempts to address and identify the optimum level of
investment in metrology research in the EU. However the independent major review of the
UK national Measurement System carried out on behalf of UK Government by PA Consulting
in 1999 gives some indication. It can be estimated that the UK investment being estimated
still at suboptimal, according to the study, can serve as reference in terms of investment for
Europe; however some 20% more investment was suggested as the optimum. In crude terms
the UK presently invests some £60 M per annum on its national measurement system, around
1.25 M€ per million of population. Following the study the optimal level would be the order
of 625 M€ to 750 M€ for total Europe, considering a 20 % increase as suggested by the study.

USA

The U.S. Commerce Department’s National Institute of Standards and Technology (NIST) is
the federal agency supporting the measurements and standards requirements of the USA.
Recently, numerous prestigious publications such as The National Academy of Science's
Rising Above the Gathering Storm and Compete America from the Council on
Competitiveness have highlighted the importance of basic scientific discovery and innovation
to economic growth and well-being.

With the President’'s American Competitiveness Initiative (ACI) and the passage of the
America COMPETES Act, both the President and Congress recognize that “America’s
economic strength and global |eadership depend in large measure on its ability to generate and
harness the latest in scientific and technological developments and to apply these
developments to real world applications.” The ACI specifically highlights NIST as one of
three key federa agencies that support basic research programs in the physical sciences and
engineering. Thisresearch is critical to the innovation that underlies the United States' future.

Accordingly, the ACI calls for doubling, over 10 years, the funding for research at NIST, the
National Science Foundation, and the Department of Energy’s Office of Science. In fiscal
year 2007 NIST received $439.6 million for Scientific and Technical Research Services,
which primarily funds NIST labs.

ASIA excl. CHINA

The importance of metrology in the development of quality and consumers goods for
international trade has been fully understood in Asiawere important efforts in this domain are
made in Japan and to a different level in other Asian countries. The situation is quite

10
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heterogeneous in Asia with regards to metrology developments and economic impacts. Asian
countries have organized themselves under the Asia/Pacific metrology program (APMP)
which is collaboration between standards laboratories of Asia and the Pacific aiming at
improving the measurement capabilities of the member countries. It was initiated by a
Commonwealth Regional Metrology Programme’ in 1980. In 1995, 21 countries and
territories are active members of the APMP.

Japan in general plays an important role in this domain and is a key player in promoting both
the metrology capabilities of the participating countries as well as indirectly reinforcing the
economic trade potential of these countries. This important transfer of experience can be
illustrated by the efforts of Japan to transmit the expertise for 6 quantities that are length,
mass, temperature, volume, force and pressure to several Asian partners.

In general, the APMP activities are mainly constrained by financial limitations. The APMP
does not operate from a single general budget but promotes its activities with series of
individual separately funded projects’®. The transfer of experience is by correspondence
between participants, publications and conferences and workshops organized on a regular
basis between the different participating countries.

CHINA

China is today a key economic power in the global economy. Mgor investments have been
recently made to reinforce and promote Chinese metrology with respect to global trade issues.
The Chinese national metrology institute was funded in 1955 and was profoundly restructured
in 2005 when the National Research Centre for Certified Reference Materials (NRCCRM)
was merged in the National Metrology Institute (NIM) covering then metrology, physics and
chemistry. This is accompanied with a tremendous financia effort in the public support of
funding for the R&D. In the 2001-2005 period, the financial investment in R&D in metrology
was already on a constant regular and strong growth of more that 100 % for this period with a
global budget of dlightly lessthan 1 Million € (2001) raising to more than 2.28 Million €. This
tremendous increase is already one of the largest if not the continuing largest investment of
the development of metrology in general. This has been even more spectacularly raised after
the launching in 2006 of the “Eleventh-Five-Year-Plan” were this investment in R&D in
metrology has been multiplied by almost a factor of 10 in 2006 and reaching an level of
investment of 23.55 Million € in 2007. Even so if the absolute figures in € seem low, the
value for this investment is huge under Chinese research costs and the dimension of increase
Is extraordinary (From 2001-2007, nearly 25 times more investment). This huge public
investment effort translates in the promotion of more than 440 on-going research projectsin
traditional metrology developments such as the atomic clock, the Watt balance, the
measurement of the Avogadro constant, the primary method for isotopic abundance. Recent
Chinese metrology approaches are promoting novel efforts in areas like biosciences, food
safety, medicine, nano-scale metrology, metrology in material property in order to support
their vigorous economic growth and devel opment.

As the comparison shows the major economic powers in the world have recognized that
technology R&D in metrology is critical to an advanced nation’s long term economic growth.
If the importance of measurements and calibration in the global process of trade can be easily
apprehended and understood, we will however illustrate more precisely the importance of
metrology in the further development of our society.

10 The AsialPacific Metrology Programme J-C Park et a 1995 Metrologia 32 61-62
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Time: We can leap back to our time and evaluate the role of measurement in today’s
navigation and communications. Accurate time keeping is the key to precise navigation. The
clocks used nowadays are atomic. The atomic clocks are now used in today’s most precise
navigation system for the GPS (Globa Postioning System). The development of the
European GALILEO satellite navigation system and as well as the existing GPS and its
opening to the public market is now affecting our everyday life on a routine basis and has
allowed anew economy to develop®.

Hedlth: The health system fully relies on accurate medical diagnostics. In the US,
approximately one trillion $ are spend on health care. More than 20 % are directly or
indirectly related to measurements. Improvements in reliability of chemical measurements are
paramount in this domain. In the area of cholesterol measurements alone, it has been
estimated that the measurement uncertainty was in the order of +/- 18 % in 1969 before any
reference materials were available. New reference materials decreased the uncertainties of
clinical laboratories to less than 7 %. This important improvement has been evaluated to
trandate into a 100 million $ of potentia saving in the treatment cost for misdiagnosed
patients together with increased levels of lives saved through timely and accurate diagnosis'.

Example: Resear ch needs for measuring Nanoparticlesfor health protection

The impact on human health of airborne nanoparticles is an area of growing concern. Nanoparticles
can enter the body by inhalation, ingestion or absorption through the skin and are known to cause
respiratory problems. Nanoparticles are produced from both natural and man-made sources such as
combustion, traffic, manufactured material, dust, soot and pollen grains The market of commercial
applications relating to nanotechnology is rapidly increasing, standing at around € 38 BN in 2001, and
expected to rise to €152 BN by 2010 with nanoparticles accounting for around 40% of this figure. Our
incomplete knowledge about the environmental and health effects of nanoparticles coupled with their
increasing use for industrial applications requires a precautionary approach to exposure. Recent
research results of airborne particles suggest the damage to human genes may be related to the particle
size and potentially the surface area of airborne particles, with toxicity increasing with decreasing
particle size. Research is needed to determine the quantity of nanoparticles in the atmosphere or
workplace, and their effect on human health. This research will enable future health and safety
legidlation, environmental regulations and the development of robust new standards that can protect
human health.

Trade: A recent and import trade barrier between Europe and Africais related to the quality
requirement for food products and their need to meet phyto-sanitary requirements for
exportation. The European community has refused for a long time the importation of Lake
Victoria fish because of questions related with its level of pollution. The countries concerned,
Kenya, Tanzania and Uganda lost some 100 millions € during the 2 year ban which was lifted
after adequate metrology, testing and quality assurance structures have been put in place on
site to test the fish before exportation ®,

Environment and global climate change: There is now a clear consensus of climate change
and recognition that human activities are influencing the climate. The emission of
“greenhouse gases’ is accepted for their potential role in climate changes. The Kyoto
agreement on the limitation of these gases is slowly been implemented and it is obvious that
the importance of accurate measurements will be essential in this domain. Indeed, the Kyoto
guotas will require agreements of the trading parties to the measurements of the quantities of
emissions traded. These delicate measurements will require long term stability of standards
since one of the objectivesisto follow the rate at which the amount of ozone is changing over
decades®. Therefore all instruments used in climate studies will have to be traceable to SI
units with careful estimation of the uncertainties to be able to estimate real trends.

12
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Water Framework directive: Sound strategies for evaluating and monitoring chemical water
guality require measurement systems capable of generating comparable data with excellent
reliability. This domain will see in the future a very strong demand since the major driving
force will be related with the implementation of Water Framework directive (WFD)'. This
directive has the objective of achieving “good status’ of all waters in Europe by 2015.
According to DG Environment operational milestones linked to integrated river basin
management planning through the EU, will rely on measurement of data and in this respect
quality and comparability of data will be of paramount importance. In this respect, reference
material will have to be produce in order to promote total quality control of the data collected
on the field. However, if accurate and precise measurements can be obtained of routine
contaminants levels in the laboratory, the challenge will be displaced at the sampling level on
the field where it is well known that a large array of variability may occur changing rapidly
the content of the samples collected. In this respect, the domain of the NMI dealing with these
aspects of environmental metrology will have to tackle new challenges. It will be of utmost
importance in order to contribute to the harmonization of the quality of the European water

ways.

Most of these fundamental requirements (e.g. from trade to WFD) are hidden to the public at
large and not necessarily well understood. The constant evolution of society, constrains on the
environment and the new products and trade generate continuous move and new need for
metrology research especially in relation to regulation. Many of these examples illustrate the
paramount role of metrology and illustrate the permanent and rapid evolution of the
requirements to calibrate, control and regulate new activities with appropriate measurements.
All forms of physical and chemical measurement affect the quality of the world in which we
live.

Against this background which clearly describes the increasing discrepancy between today's
metrology research needs and the available European resources and their actual use, we are
facing the following situation:

European metrology dilemma:

The “ European metrology dilemma” is to permanently align metrology research efforts with societal
needs which both are more demanding, more complex and therefore more resource intensive whilst
still servicing existing "traditional” demands without any new or additional resources. At the same
time:

- global needs for accurate and speedy measurement in traditional industries are increasing,

- new, emerging technologies put additional pressure on the measurement system and necessitate
“ entirely new types of measurement” and

- in many societal areas such as health care, environment protection, food safety or transport the
recognition as to the importance of standards and measurement is growing rapidly and relate directly
to legidlation,

while available European resources are not increasing nor used in an optimal manner.

There is a constant need to improve the efficiency and effectiveness of public investments in metrology
research via better cooperation and coordination while there is in addition the need to continuously
re-focus research efforts and to invest more in public metrology research to cover the increasing
number of research needs. Metrology is by its very nature a field where public investment is needed
due to market failure.

n DIRECTIVE 2000/60/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 23
October 2000 establishing a framework for Community action in the field of water policy
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2.2. The need to improve the organisation of Europe's public R& D cooperation and
investment in M etrology

Due to its horizontal character, supporting a range of scientific fields and economic sectors,
metrology has a strong public good character'®. Results in metrology research and knowledge
inevitably are of use to more than one single actor, thus the private incentive to engage in
scientific Metrology Research is very limited. Metrology research is also a supporting activity
for government regulation, standardisation and policy making. Hence, national governments
have a concrete interest to set up metrology research capacities to ensure that their countries
have the means to establish and use standards that are needed for certain regulations or to
adopt international standards to the local or specific marked conditions.

The analysis of the main drivers is listed below and summarise what is in essence today's
metrology dilemma:

o First, the global needs for accurate and speedy measurement in a wide range of traditional
industries in terms of complexity and in terms of required accuracy are increasing. Europe
needs to be at the leading edge of metrology research to support growth and jobs in many
fields. The US system for example identified more than 700 measurement needs for
industry, the majority of those within traditional industries™.

e Second, new, emerging technologies put additional pressure on the measurement system
and in fact necessitate “entirely new types of measurement”. This new pressure not only
relates to simply “more” measurement, but to new forms, to exploratory measurement that
will “open the way to deeper understanding and, ultimately, to new applications and
markets™”.

e Third, in many societal areas such as health care, environment protection, food safety or
transport the recognition as to the importance of standards and measurement is growing
rapidly and relate directly to legidation. The link of measurement to societal issue areasis
of direct relevance for policy at European level. The European BSE crisis for example has
been a new unknown and unpredictable societal challenge to metrology research and in
particular to reference materials.

Example: BSE Crises

When BSE crisis occurred in the middle of the nineties, it resulted in a widespread scare amongst
consumers. Beef consumption in EU 15 at that time — then estimated at around 7 million tons per year
— collapsed completely down to atotal 10% as a consequence of loss of confidence with consumers.
This represented a huge economic impact.

Adequate European and national legislation was introduced to remedy the situation. EC 999/2001
regquires mandatory testing of cattle older than 30 months. In 2002, this resulted in about 11 million
BSE tests per year at a cost of 45€ per test meaning atotal of nearly half abillion € only for testing.

Confidence in test results was critical not only for food safety but in particular to restore confidence
amongst consumers. Various research groups at national or international level had been developing
tests since the middle of the nineties and later on different companies produced and commercialised

12 Swann, G.M.P (1999): The Economics of Measurement. Report for Department of Trade and Industry,

National Measurement System Policy Unit, p.64, www.dti.gov.uk/tese/swann.pdf

NIST (2007a): An Assessment of the United States Measurement System: Addressing Measurement

Barriers to Accelerate Innovation. NIST  Special Publication 1048, Gaithersburg.

http://usms.nist.gov/usms07/usms_ assessment_report_2006.pdf

14 NIST (2007b): An Assessment of the United States Measurement System. In  Brief.
http://usms.nist.gov/usms07/usmsinbrief_feb12 web.pdf
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these tests. However alack of data on reliability of these newly developed tests persisted. Independent
metrology research was urgently required to assure validity of the new tests. Under the mandate of the
EC's Consumer Protection Genera Directorate, the EC's metrology institute (the Institute for
Reference Materials and Measurements of the Joint Research Centre) took the lead and combined its
metrology research programme with that of other competent research laboratories (for example at
oversees the National Veterinary Laboratory and the Institute for Neurodegenerative diseases,
Cdlifornia).

In Europe metrology institutes and metrology research programmes are aready overloaded with
traditional measurement areas supporting industrial needs and have difficulties to cope with additional
needs like for example the measurement needs in the Quality of Life sphere at European level. The
pooling of knowledge between all capable ingtitutes led to great achievements. As a consequence of
increased competition, the subsidy per test dropped from 20€ to 7€ per test kit, corresponding to a
conservatively estimated accumulated direct saving in the period 2002-2006 of 250M€.

This example illustrates that modern EU policy and legidation can only be implemented if reliable
measurements are available.

e Fourth, for many technologica areas, above all hardware and software technologies, the
demand for interoperability leads to rising demand for measurement and standardisation.
Accordingly, for the Semiconductor industry, for example, the NIST has conducted
econometric analyses that show the economic benefit of measurement activities. Above all
measurement activities for semiconductors, the benefit - cost ration is 3:1, that means one
Dollar invested in measurement infrastructure returns three dollars in economic impact
(thisfigureis very similar to the one cal culated for Europe™).

e Exploiting Europe'sfull research potential facing global competition

Funding Metrology has traditionally been a high national priority and the organisation of the
field varies greatly in Europe'. In many countries the metrology structure is highly
centralised, in others it is partly decentralised (such, for example, France). A full review is
given in Spencer/Williams'* 2002 and Erard™ et a. 2002. What is important, though, is that
the Metrology research community is a specialised community only loosely linked to research
organisations, academia or industry in the respective countries due to is traditionally mainly
public missions as core of their statutes. Many of the NMI are fully nationally owned, some or
semi-public and a range of smaller institute are in fact private. The NMI are at the core of
national measurement infrastructure. While some only serve as reference labs, others provide
internationally recognised primary standards, some have in addition to scientific work and
services also commercia interests. Discounting the scientific comparisons (which are not
classed as R&D by the NMI, and which by definition require collaboration) EURAMET
estimates that currently no more than some 5 % of NMI and DI research activities is
addressed collaboratively.

Europe has a largely fragmented metrology research system with a few centres of excellence
like the German NMI or the UK NMI and others (only to name the largest). Still theses
centres of excellence are neither directly connected between each other in their research
activities nor in using/accessing their respective national research infrastructures. They are
therefore subject to many possible duplication of work and inefficient use of high-
performance and expensive research infrastructures. At the same time they would benefit

15 Spencer C.G. and Williams G.A (2002) “ The role of public bodies in measurement infratechnology”

mimeo. Pembroke College, Oxford
Erard et al. 2002: A Panorama over the European Union Metrology Infrastructure, Final report to the
European Community and the European Free Trade Association, Paris
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from competition and peer pressure on an international scale. The comparison graphic™’ below
shows for example the large overlap in investment between countries in field like chemical
metrology or Mass and Related Quantities (M& RQ) research (the values are annual averages
from 2002-2004). EUROMET® have assessed several hundred cases (200-300) were different
NMI are working in the same field, but where certain barriers prevented any collaboration
(e.g. misalignment of detailed deliverables/objectives, differences in timing of resources,
limitations on travel and mobility, inflexibility in national rules or funding etc). An interesting
example for risks of duplication and need for coordination is the new definition of the
kilogramme. After the International Prototype Kilogram had been found to vary in mass over
time, the Internationa Committee for Weights and Measures (known also by its French-
language initials CIPM) recommended in 2005 that the kilogram be redefined in terms of
fundamental constants of nature. At the present time, different experiences are developed as
for example “watt balance’, “redisation of NA” with Si solid state standard (sphere), “ion
accumulation” and all studies connected to those experiences (Si density standard, X-ray
interferometry on Si, surface analysis, etc.). In this field, many countries finance major
research activity related the new determinations of value of some constants like (Planck
constant) or NA (Avogadro constant). There is clear evidence that this is a typical concrete
example of duplication risksif the work is not well coordinated at European level.

Chemistry Budget ké M&RQ Budget k€

8000 4000

7000 3500

6000 3000

5000 2500
4000 2000

3000 1500
2000 1000

1000 500
0+ 0 4

PL SINOTRCZ DK SEES CH NL IT FR UK DE E PL SI NO TR CZ DK SE ES CH NL T FR UK DE
Other examples of huge duplication exist for example in the so called "Calibration and
Measurement Capability Statements' or CMCs. In a process beginning in 1999 (and broadly
completed in early 2004) all of the NMI and Designated Institutes declared their capabilities
openly following a common nomenclature. These declared capabilities were subject to peer
review before being accepted. Having completed this review, the CMCs are entered by the
Bureau International des Poids et Mesures (BIPM a body of the intergovernmental Metre
Convention) in a publicly accessible database™. Some 71 countries - the more developed
economies - entered CMCs. The total CMCs is just over 20 000 of which Europe declares
around 10 000 or half of the total. Europe and the USA have, in round terms, similar
measurement capability, yet the USA declares only approximately 2250 CMCs. Some of the
4:1 ratio is explained by the need for locally delivered services with different languages in
Europe. However if we look at the "big 4" European metrology R&D performing countries
(Germany, UK France and Italy) who all develop their capabilities "in house" through their
nationally funded metrology research programmes we find they have 4050 CMCs compared

with the USA 2250 CMCs, implying significant research duplication does exist in Europe.

e iMERA ERA-NET Deliverable
18 Since 1 July 2007 EURAMET e.V. is the successor of EUROMET.
19 BIPM key comparison database http://kcdb.bipm.org/
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Smaller Member States have excellent scientific knowledge in different metrology relevant
fields (e.g. Nanotechnologies) but are unable to build their own metrology research capacities
due to the lack of critical mass in their countries and the huge start-up investments which are
needed. They could largely benefit from an integrated European approach under which they
could tie close links in selected fields of their scientific excellence and directly cooperate with
other NM1 or DI which are toady recognised centres of excellence at global level.

Europe runs a risk of falling behind the U.S., the key competitor in metrology research at
global level. The U.S. President’s Fiscal Y ear 2009 request for NIST to get the institute back
on track to double NIST’s budget over 10 years; intention is to enable NIST to continue to
aggressively lay the science and technology foundation recommended by many reports and
proclamations on U.S. innovation and competitiveness. The U.S. administration declared that
it is paramount that NIST strengthens its current core competencies and move rapidly and
wisely toward realizing the vision of being the world's |eader in creating critical measurement
solutions and promoting equitable standards.

In addition to the major drivers of the metrology dilemma mentioned above, there appears to
be — across Europe — certain inertiain NMI within Europe, a tendency to being a closed shop
with path dependent R& D programmes and little linkages to academia and to the build up of
the next generation. This system failure has been apparent on nationa level, and an
Europeanization and modernisation of programming can change this situation and generate
positive effects.

The Problem

Against this background the European metrology research system supported by solitary
national intervention logic concerning research programming has to overcome the "Metrology
dilemma’.

The European potential in metrology research is not fully exploited to assure the optimal
answers to societal challenges. Joint action between Member States and Community is
missing in order to be able to address the issues raised above and to provide for a modern and
challenge oriented joint and optimized research effort in metrology. Any new approach needs
to increase the available resources and can only be successful if it takes fully the existing
national systems into account, integrates them into a true European programme which should
lead to a real step-change and modernisation for the existing national systems. The detailed
areas of problems can be spelt out as follows:

— No efficient and effective co-ordination and integration of NMI and their nationa
programmes

— Too little Interaction of NMI with science community and modernisation of the overal
European metrology system

— No approach to address jointly the grand challenges to European society

— Not enough support to regulation preparation and policy advice

— No or too little capacity building in new Member States

— Not enough access to infrastructures

— Not enough Mobility and Human Resource devel opment

— Not enough Global cooperation

2.3. Metrology Research as part of the " fifth freedom" — reducing fragmentation —
creating synergiesat all levelsto ensure global leader ship

In the case of metrology research, the public R&D programmes are characterised by clearly
defined objectives, a set budget with often fixed duration, a pre-define set of research actors
and a closed national system of setting up solely national projects of limited size and impact.
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This type of institutional forms of programmes established in the concerned Member States
would benefit from:

e research excellence and critical massto strive jointly for global leadership
¢ healthy competition between trans-national research groups

e integration of relevant science from other relevant fields

e Capacity building in certain MS

o researchers mobility (especially for young researchers ) imbedded in the strategic
research activities to assure future researcher generations to be able to work at
trans-national level

However, the societal returns to these public metrology research programmes can be
increased by improving the organisation of European Metrology research scene via more and
better cross-border programme collaboration and coordination. The costs to Europe of non-
coordination can therefore be viewed as the non-realisation of these significant benefits.

e Subsidiarity and European added value of EMRP

It is of course important to establish a clear basis and rationale for Community action in this
area. Theright for the Community to act in thisfield is set out in severa articles of the Treaty
which make provisions for research coordination and cooperation between Member States and
the Community. Article 165 stipulates that "the Community and the Member States shall
coordinate their research and technological development activities so as to ensure that
national policies and Community policy are mutually consistent”. It also allows the
Commission, in close cooperation with the Member States, to "take any useful initiative" to
promote such coordination. Obviously Article 169 invites the Community to make "provision,
in agreement with the Member States concerned, for participation in research and
development programmes undertaken by several Member States, including participation in the
structures created for the execution of those programmes’.

In order for Community action to be justified, it is also necessary for the subsidiarity principle
to be respected. This involves assessing two aspects. Firstly, it isimportant to be sure that the
objectives of the proposed action could not be achieved sufficiently by Member States in the
framework of their national constitutional system (necessity test). In the case of the proposed
process for an EMRP, purely inter-governmental actions aimed at coordination of public
metrology R&D have not expanded in recent years and would not add financial resources nor
integrate the EMRP in the Framework Programme and in the wider creation of ERA.
Therefore, Member States are unlikely to be able to address these problems acting alone.

The second aspect to consider is whether and how the objectives could be better achieved by
action on the part of the Community (test of EU value-added). The rationale for EU action
stems partly from the trans-national nature of some of the key challenges (for example, health
care, environment protection, food safety or transport) where Member States need to act
together to properly tackle the problems at trans-national level. But it can also be justified in
terms of offering the potential for greater scale, scope and effectiveness of the concerned
public R&D programmes in Europe.

3. OBJECTIVES
3.1. General policy objectives:

The general policy objectives of the initiative is to enhance the EU's capacity to achieve its
high level policy goals and respond to the major challenges it faces in the coming years:
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To contribute to the achievement of the objectives of the revised Lisbon Strategy focussing
on four priority areas: (1) concern for citizens, (2) concern for the environment, (3) amore
competitive economy, and (4) knowledge and innovation

In particular to invest more and better in knowledge for growth and jobs and to take steps
towards the so called "fifth freedom” — the free movement of knowledge within ERA.

To contribute to the realisation of the European Research Area (ERA) by implementing a
genuine “European Metrology Research Area’ (MERA).

To help Europe respond more effectively to key societal challenges such as environmental
protection, health care, food safety, or public security through research striving for
scientific excellence in human potential and institutional resources.

3.2. Specific objectives:

In order to contribute to achieving these general policy objectives, it will be necessary to
improve the efficiency and effectiveness of public metrology research programming in
Europe in areas where it is facing major societal challenges. Specific objectives are:

Structuring the ERA through coordinating and partly integrating national public metrology
research programmes to provide solutions to important European societal challenges.

Improve the efficiency of Europe’ s fragmented public metrology research approach.

To increase the impact of these programmes, both S& T impacts (scientific excellence,
pooling of resources, data and expertise, achievement of critical mass, facilitating
programme optimisation) and economic and societal impacts.

To remove barriers® between national metrology research programmes and to foster
sustainable cross-border cooperation e.g. through mobility of young researchers, scientists
and academic staff and to open up the national programmes to inter-disciplinary
cooperation with researchers and scientists from other fields in particular relating to new
and emerging technologies.

3.3. Operational objectives:

In order to promote the above improvements in impact and efficiency, the operational
objectives are:

Through the use of the appropriate instrument, to promote cross-border public research
programme coordination and integration as well as structuring effects, notably the
achievement of critical mass and sharing cost and burden between public funded metrology
research cross Europe. Expected output would be a large nhumber of Member States
involved in EMRP.

Address the grand challenges (e.g. climate change) and areas with pressing metrology
needs (e.g. new and emerging technologies like for example nano- biotech- healthcare-
metrology) with a new type of cooperative research projects. Such projects alow an
increased speed at which solutions can be found are highly “resource intensive” and shall
provide for a new type of trans-national cooperation as well as for multidisciplinary

20

ERA-NET Review 2006 - The Report of the Expert Review Group: Experience not only in the field of
metrology has testified to the fact that the barriers to coordination were very real. These included
practical barriers stemming from, for example, the heterogeneity of national and regional rules, laws
and regulations governing domestic research spending, as well as the more mundane barriers created by
language and currency differences. They also included more entrenched cultural or ingtitutional barriers
related to the low priority given to international cooperation, mobility of research staff and to the
coordination of national programmes in general.
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approaches. Expected output would be a large number of large size strategic projects
building on specific strength of some NMI and DI and addressing grand challenges.

Enable a number of countries in particular some “new” MS or candidate countries to
launch for the first time their proper national metrology research programmes and build up
their own metrology research capacities fully integrated in ERA, with direct opening-up
towards cooperation opportunities with large and world wide recognised NMI-centres of
excellence. Expected outcome would be to enable al new Member States to build
metrology research capacity.

Open access for trans-national and multidisciplinary research teams to unique research
infrastructures and facilities to foster scientific excellence, pooling of resources, data and
expertise. Expected outcome would be a large number of existing metrology research
infrastructures jointly used in EMRP projects.

Increase generic collaboration between national metrology research programmes with the
relevant science community at European level notably in fields like new and emerging
technologies. Integrate scientists and academic staff from the wider scientific community
in to the European Metrology Research area and support their mobility into the EMRP
research system. Expected outcome would be that in average per project at least one RTD
performer not being NMI or DI isinvolved. In average per project at least one mobility
grant is given and a high number of PhD students are involved.

Modernisation leading to a drastic change in the programming of national and European
research priorities to invest more in public metrology research to cover the increasing
number of research needs whilst still servicing existing "traditional” demands. This allows
a paradigm change: metrology organised around themes (e.g. climate change) and not
around technol ogies. Expected outcome would be alarge number of advanced technologies
imbedded in EMRP projects.

Foster mobility of "early-stage" researchers from NMI and DI as part of a sustainable
European approach preparing future generation of researchers to strive for scientific
excellence as bearing in mind the importance of trans-national research cooperation.
Expected outcome would be that in average per project at least one "early stage” researcher
grant is implemented.

In metrology research, Europe should speak with one voice to strengthen its influence and
to foster cooperation at global level. Through concerted action and joint action, Europe
could better become a collective actor in international negotiation as well as for
international collaboration. Expected outcome would be a substantial number of generic
cooperation activities with non-European research actors.

Metrology research has to become a supporting activity for government regulation and
standardisation at national and at European level. Hence, governments and Commission
have a concrete interest to set up metrology capacities to ensure that Europe has the means
to establish standards that are essential for policy making and certain regulations and/or to
adopt international standards to the local conditions. Expected outcome would be a large
number of EMRP projects with direct reference to upcoming regulation.

Support to industry needs and economic growth through up-front public metrology
research to strengthen existing and emerging sectors especially those where the EU can
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achieve world market leadership. Expected outcome would be a large number of patents
granted, publications and other dissemination activities.

4. PRESENTATION OF THE POLICY OPTIONS

We now consider a number of concrete policy options to reach the above listed general,
specific and operational policy objectives to overcome the problem stated above. As regards
progress made in recent years in the field of European metrology research programme
coordination and considering the legal possibilities for the Community to intervene in the
field of research, five policy options have been identified and developed. The options for
Community action are guided by the logic and intervention mechanisms of the Framework
Programme 7. Beside no action these options therefore refer to either indirect or direct
Community actions (research funding) under FP7, which would match the existing national
intervention logic concerning research programming in different Member States.

The options are |abelled as follows on the basis of their main characteristics.

D Policy Option 1. "No further Community action”; status quo, no further action on
EMRP — may lead to intergovernmental approach

()] Policy Option 2: "Bottom-up community indirect action — light coordination” under
FP7 programmes and themes (Cooperation — Capacities Programmes). The aim would
be to use the ERA-NET scheme and/or the ERA-NET Plus scheme but addressing
isolated issues theme by theme and in the FP programme part by programme part. This
option is the "business-as-usua" option

3 Policy Option 3: "Top - Down community indirect action — Reinstall metrology
theme in the FP' — Part under FP7 or preparation of FP8 and reinstall a Community
Programme on Metrology (e.g. FP5)"

4 Policy Option 4: "Article 169 — programme integration through community indirect
action "; Community action to achieve MS programme integration via Article 169, as
indicated in the F7 Cooperation specific programme

5) Policy Option 5. JRC — direct action; a single European metrology research
programme to be implemented via JRC to cover metrology needs at European level

The difference between these five options lays in the way in which the Community
intervention is set up — either as an indirect action or a direct action. Therefore the different
options should be seen as exclusive, as they can not easily be implemented cumulative,
without creating additional fragmentation in the metrology field. The main characteristics of
each policy option are discussed in detail in the following sub-sections.

Each of these five options has advantages and disadvantages when it comes to joint metrology
action across Europe. As paragraph 3 spells out, the objectives and rationale for a (joint EU
and Member State) action in Metrology includes a more optimal use of the potential that is
today fragmented in multiple NMI and metrology research organisations. The comparison of
various options will focus on how the possible options may or may not lead to the necessary
modernisation of the metrology research system and how they may help to address the
challenges identified.
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5. ANALYSISOF IMPACTSOF THE OPTIONS
5.1 Option 1: No further Community action

Should Policy Option 1 be chosen, the situation as we find it today may not remain in place
due to the absence of any political and/or or financial Community intervention (ERA-NET or
other coordination tools). It will most likely deteriorate as it could be foreseen that Member
States will invest less if the domain of metrology research as the area does not to appear as a
European priority area. The status quo and separation between the Member States
programmes will remain; the likelihood of research groups of newcomer countries to hook up
with experienced and high level research teams in more advanced countries will be low. There
will be no follow up of the ERA-NET activities, and the Member States will have to take
collaborative action themselves. EURAMET will return in its default position to act as a
network to exchange experiences, but no optimisation of programming will take place
between the Member States unless a number of MS decide to set up an intergovernmental
cooperation scheme.

5.2. Option 2: Bottom-up light coor dination

Policy Option 2 would continue the route that has been taken with the ERA-NET in FP6 and
ERA-NET-Plus at the start of FP7. This option would need no further institutionalisation. EU
policy domains and research fields (e.g. energy, environment) can be easily involved directly
into the coordination with MS programmes and well conceived interaction mechanisms with
various metrology oriented ERA-NETs will be key. A coherent joint long term programmatic
approach will not take place as in the case of a genuine European research programme. In
addition the influence on modernisation of the national metrology research systems will be
much slower and less important.

5.3. Option 3: Reinstall Community Metrology themein FP

Policy Option 3 needs no major institutional set up. It would create a dedicated research
programme for metrology where the metrology community and the whole science community
as well as industry in general can compete for funding under FP rules. It provides the
opportunity to focus in particular on new technological challenges in emerging fields, thus
contributing to the modernisation of the sector. This route is similar to Option 2. It will
probably have no major effect on the existing national metrology research systems and
integration between the national programmes and infrastructures. Due to a project by project
approach it will not assure to create critical mass in all fields and no coherent long term
research programming can be developed. It will likely increase the gap between the larger,
advanced players and the newcomers as the threshold to enter becomes higher. In addition,
while FP5 had a metrology research programme (Standards, Measurement and Testing -
SMT), it received little political support to be continued in FP6. This could also happen in the
decision making process towards FP8. Lessons can also be learned from the 5 year assessment
of FP5 in 2000 by an independent panel. The panel recommended concerning the Standard,
Measurement and Testing (SMT) programme the following: " Given the specific needs and the
horizontal character of measurement and testing, the Panel recommends the instatement of
SMT as an independent, co-ordinating Specific Programme with a larger budget." This
general recommendation indicates already the specificities of the programme and potential
difficulties to integrate such a programme into the Framework Programme as a coordinating
character and increased budget is recommended. The recommendations was as such not
implemented at that time, when FP6 was set up. In contrary, at the start of FP6 a Coordination
Action of national metrology programmes (iIMERA) was started.
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5.4. Option 4: Article 169

Policy Option 4 (Art. 169) creates a platform for joint EU and Member State research
programming, thus creating a coherent and long term research agenda with critical mass. The
active participation” of the European Commission can safeguard an emphasis on mohility,
openness and a focus on emerging areas. The combination of EU and national funds creates a
critical mass that has certain likelihood to stimulate structural changes in the national
metrology research systems. The linkages with industry are not explicit at EU level and stay
rather at national level. This option will require substantial institutional changes that will
likely take time and complex negotiation with MS to implement.

5.5.

Policy Option 5 implies that metrology research will take place in isolation from the Member
States their respective research programmes and related infrastructures and thus having little
influence on restructuring the national metrology research systems and no feeling for the
needs of Member States. Additional bottlenecks are the recruitment requirements for JRC and
the lack of competition in the metrology field, which by its nature needs competing research
tracks to find the most reliable solutions. The links to the science community in large and to
industry in MSwill be of very limited nature and not up to the levels needed.

Option 5: Joint Research Centre (JRC) direct action

Table 1 below, sums up the consequences, advantages and disadvantages of each possible

route, as regards the optimal use and mobilisation of metrology capacity in Europe.

Tablel Advantages and disadvantages of Five Options
Consequences Advantages Disadvantages
Policy EUROMET MS might be more inclined to The current status quo between countries will
Option 1 defaults to start intergovernmental initiatives | remain; No capacity build up in countries with low
networking (with variable geometry) metrology research competences; MSwill likely
"No further forum decrease national expenditures
Community
action” No EU funding No further joint strategic planning of metrology
needed research; Financial leverage smaller; Less effort in
European wide challenges; No joint cooperation at
No increase of global level; No common voice; NMI
resources modernisation processes much slower and more
heterogeneous; Openness of system will not
increase
Policy MSaresolely in | No new institutionalisation; Less | Openness of system will not increase; Many
Option 2 thelead EU finding needed; Integration individual projectswill not lead to coherent;
with other research; themes of research approach; NMI modernisation processes
" Bottom-up | Multiple FP7 will be easier; Light mobility | much slower and more heterogeneous; No critical
community variable actions mass; Risk of duplication due to multiple actions;
indirect geometry NMI will not be likely to make a strategic division
action — light of labour and develop integration; Lower levels of
coordination" integration
Policy Horizontal No new institutionalisation; - Nojoining up or coordination of all best potential
Option 3 metrology Dedicated programme with clear in Europe to tackle certain issues, but competition
programme thematic focus; Will be better of smaller teams, leading to outsiders when
"TOP - accessible for non-NMI research concerted action would be needed, cooperation
DOWN EU budget groups; Provides opportunitiesto | would be on small scale level mainly; NMI will not
community increased focus on emerging technologies be likely to make a strategic division of labour and
indirect develop integration; Lower levels of integration;
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action — Needs linkages and new domains NMI modernisation processes much slower and
Reinstall . a0 more heterogeneous; Gulf between larger and
metrology with FP mobility smaller partners will grow; Long selection
themeinthe | Programme procedures; Less critical mass; Uncertainty due to
FP' (e.. low success rates will prevent NMI to integrate FPs
FP5) in their programming strategies
Poalicy Potential Long term programming; Requires new institutionalisation; Will take some
Option 4 rationalisation Attuning national research time to implement appropriate governance
of servicesin strategies to European strengths structures; Linkages with industry stay at national
some countries and competences; Financial level
leverage; EU political buy in—
Art 169 support to EU policy making;
Critical massin research effort;
Mainstreaming metrology
research to other policy domains;
Dedicated mobility actions;
Greater leverage in World Trade;
negotiations; Alignment to growth
industries; Ability to deal with
trans-national issues;
Implementation of fit for purpose
EU regulation; Integration of JRC
with national metrology research;
Avoid duplication of frontline
research efforts; Better conditions
for cross-fertilisation between
people, ingtitutions, countries
Option 5 JRCtotakelead | No new ingtitutionalisation; More | Isolated from national NMI work; Isolated from
in defining responsiveness to EU needs national metrology needs; Serious new staffing
JRC programme issues; No effect on modernisation of NMI; No
effect on openness of system Little effect on
Direct action | EU budget mobility; New Member States will not be linked in
increase
Unique single institute does is not favourable for
inter-comparability (no healthy competition)
MSwill likely decrease their expenditures

Option 1 — "doing nothing” — might be even a step back compared to today's situation as
today Commission is assuring a light coordination mechanism via ERA-NET and ERA-NET
Plus. Option 1 being an option where may be intergovernmental approaches would be
developed is as such not a Community policy option and not viable to address the problem
stated at Community level. Option 5 is the sole option which considers a Community
intervention in form of a direct Community action. This option, even so having potential
strong scientific impact, does not at all build on the maor problem issues which are
integration and building the "new approach” based on the existing national programmes. Even
so that within the intervention logic of FP7 this option would be legaly feasible it is
considered as an option not being realistic in front of the stated problem.

Against this general analysis of all five policy options we are of the opinion that Options 1
and 5 are not viable aternatives to address the problem stated above and we will therefore
limit the further detailed discussion to options 2, 3 and 4 in the following chapter which will
give adetailed and direct comparison of the remaining options.
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6.

COMPARING THE OPTIONS

A wide range of impacts need to be considered in this comparison considering the operational
objectives, which have been explained in detail under chapter 3:

Co-ordination & integration of NMI and national programmes (cost reduction, reduce
fragmentation and duplication, joint strategic direction)
Addressing Grand Challenges

New MS: capacity building

Open access to infrastructures

Interaction with science community

Modernisation of the metrology system

Mobility and Human Resource development

Global cooperation and position of Europe in the world
Support to regulation

Support to industry and economic growth

Boundary conditions for this assessment are listed below and have been explained in chapters

1-2:

(1) wehaveametrology dilemmain Europe:

(2)  the activities in Europe must not only be intensified (more budget) but aso be
organised more effectively, efficiently;

3 in order to exploit the potential of metrology for grand challenges and industry
demand at the same time the national systems themselves must modernise also at
national level (open up to the non-NMI academic, multi-disciplinary world, increase
the attractiveness for young researchers)

4 Europe cannot afford not to mobilise all talent, expertise and infrastructure across
Europe, especialy taking into account the massive investments for metrology in other
parts of the world (see above).

A detailed comparison of each option how it could achieve the operational objectives is

presented in the following table. We try to present in detail the coordination mechanism for
each of the options and how each of the options performs in terms of programming, avoiding
thematic overlap, pursuing complementarities, and in terms of consistency and critical mass.
The table format is used to alow easy comparison of the options.

Objectives Option 2 Light coordination

Co-ordination & integration of | Bottom up ad-hoc joint calls within ERA-NETs coordination will be
NMI and national programmes | limited to smaller topical areas. High-level policy decision-making will not
(cost reduction, reduce | be bound in. No additional EU funding will make scale and scope
fragmentation and duplication, | dependent on MS

joint strategic direction)

Grand Challenges Specific ERA-NETSs can focus on grand challenges, but scale and scope

will be limited. By binding other EU-DGs contribution to EU policy
making can be increased.

New MS: capacity building MS can joinin through joint calls within ERA-NETS.
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Open access to infrastructures

Difficult to achieve here

Interaction with science

community

Could be ensured through joint programming but NMI will be dominant.
Depends on M S safeguards to ensure newcomers to comein.

Modernisation metrology system

Due to smaller scope of joint calls the European metrology system will be
affected only partialy. In addition, the linkages of NMI (which are often
closed shops) to academia, one important dimension of modernisation,
could not be triggered, as the light coordination could not offer enough
additional funds for grants from outside the NMI system

Mobility and Human Resource
development

Light coordination could in fact focus on training and mobility rather than
research. However, the integration of training into a common research
programme and the scale of common activities would be most likely sub-
critical.

Global cooperation and position
of Europe

The critical mass of the joint activity is needed in order to speak credibly
with one voice. If there is no major Commission contribution through light
coordination and no credible investment in sustainable structures,
international negotiations and co-operations will most likely remain
fragmented within Europe, with small countries losing out.

Support to regulation

The potential lack of a common vision and a European focus due to sub-
critical commitment by the Commission would render any activity to
better serve the needs for European regulation more challenging. At the
same time, the focus of national programmes and organisations would
remain more nationally oriented, and the coordination of the nationa
programmes, which would carry more weight as compared to the ERA-
NET Plus

Support  to
economic growth

industry  and

Here light coordination could, at the national and regional level, function
as well as Art 169. For some actors, especially SME in countries with
strong systems, a light coordination would at first sight be more welcome
as the core of the metrology business would stay national. However, the
light coordination would mean less spending in metrology, given the
metrology dilemma this would certainly in the long run trigger down to
industry and even calibration for SME etc. Further, for the periphera
countries the situation would not improve, national structures would not be
built up as rapidly and the local actors would less rapidly be able to tap
into coordinated infrastructures in other EMRPO countries (provided that
the infrastructure exchange and the coordination of core capacities
functionswell in EMRP)

Co-ordination & integration of
NMI and national programmes
(cost reduction, reduce
fragmentation and duplication,
joint strategic direction)

The cooperation would be on institute and team level through joint
proposals and projects, the spill over effect to national programmes and
structures will be very limited. Especially in small countries the national
programmes would align strongly to the priorities of the European
programmes (in order to maximise participation from their countries)
which would then lead to alack of variety and maybe even a dysfunctional
specialisation in small countries for their own constituency.
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Objectives

Option 3 FP

Grand Challenges

The FP metrology programme would have the big advantage to formulate
very clearly priority areas that are fully in line with the political objectives
and grand challenges as defined at the European level. All jointly funded
activities would thus directly contribute to the common goals.

New MS: capacity building

The linkages of ingtitutes within FP proposal as a means to build up
structure is highly problematic, history shows that “cohesion” and
structural build up through FP has limitations, and incentives of the new
member states to invest in institutes that might or might not be successful
in the FP consortiawould be limited.

Open access to infrastructures

The access to infrastructure would be limited to concrete project and their
purpose as well asto alimited set of actors. Access would not be driven by
the portfolio of activities across Europe and could not be develop
systematically. However, if FP would finance large scale networking, NoE
type of platforms, infrastructure access could be devel oped as a major goal
of the individual large scale project, and the evaluation would have to
make sure that broad access and exchange is guaranteed. As with the 169,
the question would arise how to deal with the sustainability, how to build
structures that would last beyond the large scale project funding. Art 169
would, alegedly, mobilise self-interest in sustainability much stronger, as
the responsibility would be with the NMI from the beginning, not with
selected coordinators of large projects.

Interaction with science

community

As with infrastructure access, the cooperation with scientists would be ad
hoc and based on small scale projects. It could, however, be demanded in
the cal for tenders in respective working programmes and could be
incorporated in large scale networking projects to build virtual centres of
excellence. If this would lead to a break up of national fragmentation is
questionable, but for the FP funded structured it could trigger interaction.

M odernisation metrology system

For modernisation in terms of opening up to the science system see above.
In terms of turning towards more programme funding and peer review in
the national systems it is highly unlikely that FP budget would have
repercussions on the national level. In terms of organising national
institutes and programmes along challenges and issues, the big countries
might not follow the FP approach, while smaller systems might align with
the priorities set out for metrology in FP and thus start to change in that
direction.

Mobility and Human Resource
development

Given the instruments the FP 7 has so far, mobility and training is
normally dealt with through grant schemes like "Marie Curie" which
however have no thematic integration. The developments in certain NoEs
have shown that training and mobility an be integrated into FP activities,
and if FP would fund long term, large scale structures such as networks or
platforms, this could be integrated into those structures as major
precondition for funding.

Global cooperation and position
of Europe

The FP cooperation alone is no means to create European actors in the
international scene, it needs coordination also of national potential and a
strong commitment of national funding agencies and ministries to join
forces for international activities. In addition, the more critical mass, the
more credible for international partnerships, thus individual projectsin FP
would not be a sound instrument here.

Support to regulation

The support to regulation at European level could eventually be in-built
into the respective FP work programme, demanding networks that are
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funded for supporting regulation and policy making more generally. The
existing potential in Europe could be mobilised through dedicated calls.
However, experience shows that the coordination within the Commission,
between ERA and FP on the one hand and the thematic areas (both within
DG Research and in other DGs) is highly demanding, and positive effects
could only be assumed if this coordination is taken care of.

Support to industry and
economic growth

Depending on the type of programme and projects financed, the working
programme could demand a strong link to and with industry and could in
fact steer R& D towards industry needs. A link to JTls and industrial large
scale project could be built, calls in non metrology programmes could
offer the opportunity to integrate metrology institutes. On nationa level,
those who are not competitive for the FP would loose, the imbalance
within Europe would most likely increase. The overall effect here depends,
of course, on the magnitude of the budget, it if equalled the Commission
contribution to the Art 169 then many industry-oriented activities would be
possible. However, the effects on the ground, for SME in small countries,
would be margina if existent at al, while Art. 169 would help to build up
structures.

Co-ordination & integration of
NMI and national programmes
(cost reduction, reduce
fragmentation and duplication,
joint strategic direction)

Through a dedicated European metrology research initiative with Member
States and the European Commission involved in joint programming the
possibilities for coordination and integration will be strong given the
leverage effect of additional EU funding and joint responsibility for the
execution of the research programming. For some time national strategies
have aready identified the need to address challenges on the European
Research Agenda. The difficulty has been responding to these needs.
Individual countries do not prioritise on their own research in activities
that will become an equal public good for al 27 Member States over
activities that are seen to advantage the investing country. The
establishment of a joint programme provides the solution, with common
issues addressed in the joint programme, national issues addressed in the
national programme.

Grand Challenges

The rationale behind the potential Article 169 initiative is to broaden the
scope of metrology even further and to improve the potential in newer
areas such as health, environment and food safety. The contribution from
the EU would ensure a strong link to grand challenges, while the national
interest in the programme would ensure a strong discussion on how to link
European and national challenges and policy goals.

New MS: capacity building

iIMERA has dready let to capacity building across smaller countries. This
has been done with a view to increased coordination. Art. 169 would —
most likely — continue this trend.

Open access to infrastructures

The joint programming and the discussion about concrete projects as well
as strategic planning of the programme offers a strong opportunity for
infrastructure access and coordination, especially as it enhances the
transparency across Europe. However, this is a potentia that needs to be
realised through conscious and systematic action rather than hoping for a
self-dynamic process.

Interaction with science

The provision to spend 10% of the budget for grants for “outsiders’ would
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Objectives

Option 4 Art 169

community

ensure aminimal engagement, and care would be needed to guarantee that
this engagement would be backed by institutional commitments behind the
individual grants and that the grants are given not only to junior
researchers or post docs, but to senior researchers form academia as well

Modernisation metrology system

The option would substantially support the idea of modernisation. The
national programmes would be modernised between themselves and
especially through the integration and influence with the FP. Article 169
will aim at fostering excellence by calling for specialisation of
certain national centres. As an example the UK National Physics
Laboratory is not anymore doing certain traditional work on
pressure equipment and started very recently to advise UK
companies to cooperate with the Italian National Metrology
Institutes or Designated Institutes. This type of arrangement started
in the perspective of closer cooperation between NMI under
EURAMET eV. and in perspective of the Article 169 Initiative. It
shows the potential to create real centres of excellence in specific
important fields and alows for higher degrees of European
integration. In parallel to the further support to metrology, thereis a
whole set of "newcomer" countries (those that may currently have
limited research activities or no NMI) who could contribute to solve
the Metrology Dilemma through new capacity building and become
new centres of excellencein particular new niche fields.

Mobility and Human Resource
development

The option allows for tailor made mobility modules fully integrated and
adapted to EMRP.

Global cooperation and position
of Europe

Europe could speak with a single voice on metrology research to the
world. Strategic partnerships at global level would become possible.
Europe's position would be strengthened compared to other regions.

Support to regulation

To contribute to European regulation could be ensured through Art 169
through the influence of the Commission as co-sponsor.

Support  to and

economic growth

industry

Co-ordination at European level may not lead to a worsening of local service
provision. There have been worries that especially SMEs in Europe are not inclined
to turn to other NMI in other countries for their queries. However, the service
provision for industry is not in the core of the coordination activity (which is about
R&D) and there is a potential gain through a better coordinated activity as local
industries can get access to specialised European expertise.

The following Table 2 summarises the previous analysis and shows how the three viable
options compare in terms on impact on the objective of a Community action in metrology

research.

Table 2 Overview of potential impacts of three options

| mpact on: Option 2 Option 3 | Option 4 Art
Light Coord. FP 169
Efficiency of co-ordination, integration of NM| Medium

and national programmes
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Effectiveness of co-ordination, integration of Medium Low High
NMI and national programmes

Grand Challenges Medium High High
New MS: capacity building Low/Medium Low Medium/High
Open access to infrastructures Low/Medium Low Medium/High
Interaction with science community Low/medium - Medium/High
M odernisation metrology system Medium Low High
Mobility and Human Resource development Low - Medium
Global cooperation and position of Europe Low/medium Low High
Support to EU regulation Low Low High
Growth: Serviceto industry Low Low Medium
Growth: Support to emerging sectors Medium High High

In this and the previous chapter we have shown that all three feasible and realistic options
have their pros and cons. Sophisticated econometric models for quantitative input-output
model to ascertain the added value are not existing or reasonable as (1) the cause-effect
relations are too complex, (2) the structural effects of the various options for the future
cooperation, coordination and integration of national metrology systems cannot be quantified
but only assessed in a qualitative way.

This comparison illustrated that the impacts of an Article 169 European on the objectives
regarding a metrology action, are the strongest.

We come to the overall conclusion that time is ripe for an Art. 169 initiative in
metrology. The initiative is important both for the advancement and moder nisation of
the European metrology research system and as support for those industries and
scientific fields that need more and mor e sophisticated metrology activities.

The major findings of the Impact Assessment process can be summarised as follows:

First, the “metrology dilemma’” is a reality, not only in Europe, but also in other parts of the
world. The examples have confirmed that the demands on the metrology research and service
provisions are growing both in the traditional industries as well as in new technology based
industries. The demands are growing at a rate that needs a significant change in the
organisation of metrology as well as a significant increase in the budgets for metrology
research. Interestingly, even in the US the discussion on the metrology dilemma has led to
worries about the lack of coherence and efficiency losses, even if compared to the fragmented
system in Europe the US aready have a highly centralised and well equipped metrology
system.

This points towards a second argument: The comparative analysis with the US but also with
Asia, especially China has shown that those competitors and partners are investing heavily in
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metrology. Even if the overall absolute budget of China might still seem modest compared to
Europe, the rate of increase is enormous and an end of that growth not to be expected. The
relative importance of metrology is growing in other parts of the world.

Thirdly, metrology has a direct importance to contribute to problem solving and policy goals
in Europe. The more Europe is defining grand challenges, the more policy is oriented towards
those challenges, and the more Europe is also the reference for crisis management that
involves accurate measurement and testing (as was the case with BSE), the more a European
concentration of metrology research is sensible.

Fourthly, Art. 169 would mobilise additional funds, both at the European level and at National
level also due to reduction of duplication. In 14 of the potential 21 participating countries,
representing some more than 95% of the budget, the national programmes are well established
programmes implemented in isolation and, as result, leading in the past to areas of overlaps.
In the remaining 7 countries new budgets have now been identified with the specific purpose
of alowing participation in the EMRP Article 169 Initiative. The resulting high level of
scientific integration will generate two main advantages:

¢ Reduction of overlaps and duplication may release additional resources for other activities
in the order of at least 10-15% of the existing national budgets.

¢ Reduction of traditional metrology research through new and modern joint programming
of metrology research under EMRP estimated to be of the order of at least 10-15% of the
existing national budgets

Policy Option 2 and 3 do not allow strategic investment, nor strategic savings (resources such
as metrology facilities and highly trained metrology staff can not be switched on or off at
short notice), so the economic savings would be close to zero. The charm of the Art. 169 in
terms of financing is the leverage it would have on both levels, the national and the European.
The strong signal form the Commission and the request for clear national commitment if
countries want to participate has led to strong signals from some member states to increase
investment, especially from small countries that apparently have started to enhance their
metrology capacities with a view to concerted action and partly pooled resources. The
Community contribution would ensure that truly European interest (grand challenges, ad hoc
crisis management) would be reflected in the working programme of the new Art. 169 EMRP,
without limiting national activities and binding them solely to the European dimension of the
programme. The European landscape grows and strengthens both the future excellence and
critical mass in the field. 6 New Member States are committed to fund and build up own
metrology capacities. All other new Member States, with the sole exception of Cyprus but
also including Croatia have joined the EURAMET e.V. association and will benefit from
technology transfer measures. EMRP will provide for large scale and strategic research
projects able to support smaller countries in particular in building up their own metrology
research capacity. Furthermore the cooperation with the wider research Community,
especialy in countries with low metrology capacities will facilitate preparation for possible
new Designated Institutes or even facilitate them in setting up their own National Metrology
Institutes.

Fifthly, from all alternatives compared, the Art. 169 would best contribute to a modernisation
of the national structures, not only in terms of trans-national programme integration, but also
in terms of inserting more competition and advanced "research programming elements” into
the metrology research systems, along with peer review and monitoring etc. The competition
aspect between the concerned NMI and DI is very limited under the Options 2 and 3, and it

31

EN



EN

applies mainly under Option 4. To date there are roughly 100 National Metrology Institutes
and Designated Institutes in Europe. They receive today through the national budgets for
metrology research a kind of institutional funding which guarantees their activities in the
planned domains without competing with either similar institutes from other countries or
without competition under the same national programme in their own country. Option 2
would assure some competition for funding, however the order of magnitude would be much
smaller compared to Option 4 (probably only in the order of 20 -30% of the national budgets
as extrapolation from ERA-NET Plus action). Option 3 would not coordinate national funds
and therefore not bring any national funds into competition. Under Option 3 the Community
contribution could be granted based on competitive calls, however limited to the available
amount, meaning far below the planned EMRP budget. Therefore a critica mass and
substantial calls for proposals assuring a large competition are less effective under Option 3
than under Option 4. Real and healthy competition under Option 4 fully involves the national
programmes and programme owners directly (e.g. at the priority setting) and not only the
research performing organisations like NMI and DI. In some countries competencies
regarding health, energy etc. are focused outside NMI, and linking systematically up with
those RTD performersin order to participate in EMRP projects, would be a magjor change and
provide for more multi-disciplinarity approaches. This important link with academia and the
wider science community would be fully embedded in EMRP. No other alternative discussed
could do thisjob as effectively.

Sixthly, the overall goals of the EMRP initiatives are valid and the catalogue of goasin line
with the challenges European metrology research isfacing. The goals fit the European context
to contribute directly to the Lisbon process and if implemented appropriately, metrology
research could be at the forefront of creating the ERA based on joint initiatives of member
states and the Commission, with “marble cake’ structures of joint and separate budgets and
responsibilities, making the best of synergies, specialisation and competition.

However, the fact that metrology should have a sound and growing budgetary basis and
European and national budget be partly pooled would — isolated — not justify an Art. 169
approach. It is the leverage of the Art. 169 in terms of fully re-organising research in
metrology in Europe and the repercussion this will have on the national level that might have
an even greater impact.

1. EX-ANTE EVALUATION AND COST- EFFECTIVENESSANALYSIS

As stated above the NIST of the U.S. has conducted econometric analyses to determine the
economic benefit of measurement activities. NIST concludes as an example that measurement
activities for the semiconductor industry, achieves the benefit - cost ratio of 3:1. One dollar
invested in metrology returns three dollars in economic impact. This figure is very similar to
the one calculated for Europe. Against this background we believe that many of the objectives
stated in the 1A report can be achieved and the core of the argument for an Article 169 is
better coordination and additional funding in Europe for Metrology. In essence, the argument
is that only an increase in budget and a much more cost-efficient use of the available
capacities can satisfy the needs of Europe’s industry, policy making and society. Analyses
done in the context of the various MERA and iMERA activities stress the Metrology
Dilemmain front of the main competing region in the world the U.S. In the US we find one
single national system, some of the measurement activities are scattered across the country
but all R & D efforts are centralized in a limited number of places mainly located in
Gaithersburg or in Charleston. Europe has a much more fragmented situation which urges for
better coordination of the efforts taking place in different countries. In stead of addressing e.g.
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topic by topic the relevant needs in the Framework Programme a single and integrated
European programme assures a coherent approach cross all participating countries. Key
elements supporting the cost effectiveness of the selected option are as follows:

e Theinitia estimation of an optimal budget can be achieved most efficiently by combining
national and EU budgets.

e The EU additional investment of estimated 200 M€ over 6-7 years seems very cost
efficient compared to the U.S. doubling over 10 years with even higher absolute figures.

e Building on existing programmes, infrastructures and experiences makes the start and
Implementation most cost-efficient.

e No new programme agencies have to be created and the implementation is based on the
experience gained in the participating national programmes.

e No specific additional Commission staff resources are needed for the implementation as
the service dealing with programme coordination can follow the EMRP. A well organised
coordination between Commission services may achieve very high impact on EMRP with
no additional staff resources.

Another key issue to assure cost-effectiveness are the challenges ahead. New, emerging
technologies put additional pressure on the measurement system and in fact necessitate
“entirely new types of measurement”. This new pressure not only relates to ssmply “more”
measurement, but to new forms, to exploratory measurement. This type of projects will be
particular complex and have large interdisciplinary approaches. Costs for this type would be
at least 2-3 times higher due to larger consortia and new and more complex approaches. The
EMRP approach represent in this respect a very cost efficient solution compared to
uncoordinated national approaches and links in addition the wider science community in.
Coordination cost could be estimated up to 20-30% of the cost compared to the integrated
approach of Article 169, which shows that option 2 and 3 are very costly with much lower
degree of programme integration as compared to the chosen option 4.

The newly created EMRP shall be focused and concentrated on the dedicated medium to long
term needs and new challenges. Lower levels of investment from the Community side are
estimated as sub critical and would not allow influencing substantially the coordination and
cooperation of the existing national programmes. Furthermore the metrology needs could not
be covered as mentioned above. The other options/approaches considered would neither raise
the necessary funds nor achieve the concentration and coordination of the existing national
metrology research activities. Pure coordination instruments would not allow such a high
level of integration (scientific, management and financial) and therefore not be able to
implement such an ambitious programme as EMRP.

Metrology is by nature a horizontal activity, supporting a range of scientific fields and
economic sectors. It thus has a strong public good character due to market failure and private
incentive to engage in Metrology is therefore extremely limited. Further, metrology isamain
supporting activity for government regulation and standardisation. Hence, national
governments as well as the Community have not only a concrete interest but also the need in
setting up metrology capacities to ensure that their countries have the means to establish
standards that are needed for essential regulations or to adapt international standards to the
local conditions. In building a European integrated approach the initiative represents for the
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preparation of standards and new regulation a cost efficient solution for the Community, as
the coordination link to the responsible national authorities and research programmes is very
short and well established within EMRP.

The cost for implementing the programme are estimated at 16 M€ in total covering al costs
for the programme implementation. For the Community this will even be considered as a
ceiling to be respected by the dedicated implementation structure. This figure of 4% of the
total programme cost is below the costs for EDCTP and in the same range of the operational
cost for EUROSTARS and AAL initiatives. This figure is estimated as e very good value for
the implementation of such an ambitious international research programme.

The Commission own human resources are estimated as a maximum of +/- one AD 8-12
grade full time Scientific Officer over the programme duration estimated at 6-7 years. This
period will last mainly from full implementation as of 2010 until latest 2017 when also a final
evaluation of EMRP is foreseen. The preferred option implies therefore very low
administrative burden on the Commission side.

The wide range of impacts and changes which are expected from the initiative could not be
achieved at same cost through any other option or any other instrument of the Framework
Programme. The initial criteria of FP7 for preparing Article 169 have been closely followed
and are the guarantee for selecting the most appropriate instrument and assuring cost-
efficiency. The EMRP programme is largely using national infrastructures assuring limited
Community investments for this costly part of metrology research projects. Solutions
presented in other options could not achieve the set objectives — especially in view of
coordination and integration - and would most likely be much more costly for the
Community.

In principle there are only two minor Risks connected to thisinitiative. The first oneis related
to missing financial and political commitment of Member States. However this risk has been
largely avoided through the preparatory phase in IMERA and iIMERA Plus. In addition
Member States have already in 2006 flagged that commitment going also financially clearly
beyond 200 M€. The second risk is only linked to the designated implementation structure
and its capabilities to implement EMRP. Also here a large scale test under IMERA Plus
reduced the risk drasticaly; Further more will a planned ex-ante audit assure that all
necessary requirements for the EMRP implementation are in place are in the process to be put
in place.

Financial integration and role of EURAMET e.V.

The bulk of EMRP projects can only be funded through a 'virtual common pot”, imposed by
the set up of the existing national metrology research programmes. This approach is
compulsory as the participating programmes are neither cash programmes nor classical R&D
funding programmes implemented via calls for proposals. Instead these programmes represent
a part of the governmental budgets towards the National Metrology Institutes (NMI), in future
partly earmarked for the joint EMRP initiative and consumed by NMI and Designated
Institutes (DI). The entire Community contribution to EMRP will stay at the level of the
dedicated implementation structure EURAMET e. V., without transferring any Community
funds to any participating national programme. This approach is established for the first time
in an Article 169 initiative and demonstrates the absence of any "re-nationalisation” of
Community funds. The Community Contribution will be managed centrally by EURAMET
e.V. and will be directly provided to final research beneficiaries participating in research
projects or receiving researcher grants independent from their nationality. This modus
operandi assures full transparency concerning the use of the Community contribution and
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contributes to the protection of the Community financia interest. On the long term
EURAMET e.V. will become a sustainable structure for metrology research coordination.

Under Option 2 EURAMET eV. could function only as a central meeting point where
national programmes would, on a fully voluntary basis, be enabled to coordinate their
research activities. However no formal role would be given to EURAMET eV. and no
scientific, managerial nor financial integration would be achieved under Option 2. Clearly the
Impact on existing national programmes will be minor and no long term perspective
concerning research coordination can be expected. Under Option 3 EURAMET e.V. would
play no role at all and impact on programme coordination does not exist.

Other issues illustrating efficiency and partly cost-effectiveness of the chosen approach are
raised in the following chapter. Many lessons learned from the EDCTP implementation have
been taken into account during the preparation of the EMRP initiative.

8. MONITORING AND EVALUATION

In setting up the possible action and provide for proper monitoring and evaluation the lessons
from the van Velzen report® have to be taken into account. Major condition for success is the
existence of a true cross-European ownership, with joint programmes between the interested
Member States and autonomous and well functioning pre-existing structures. More generally,
Van Velzen's prerequisites set standards for any forthcoming initiative. The report sums up
“Suggestions to the European Commission for new Article 169 initiatives’ . The most relevant
van Velzen recommendations are listed below in bold and the EMRP status in italic:

- Assess the performance and suitability of pre-existing common structures;
The structures are established and have been successfully tested in the ERA-NET Plus.

- Require a clear joint ownership statement, a pact with long-term obligations and
sanctions;

The EMRP 2007 document was issued by the IMERA ERA-NET, which includes a mixture of
National Metrology Institutes (NMI) and Ministries from a total of 14 countries. The EMRP
2007, and the Article 169 has been fully endorsed by the ministries from 21 countries. Whilst
all countries are somewhat limited in making long-term budget commitments due to national
law, the initiative effectively switches budgets already existing nationally.

- Define general rules for the common funding pot or other possible national contributions.

The EMRP Article 169 will follow a model concerning its financial integration, which
combines a partly real common pot with a virtual common pot. It is noted that Member States
generally will make resources available in terms of their programmed publicly research staff
and facilities, rather than large amounts of cash.

- There must be pre-existing national programmes;

Pre-existing fully fledged national public metrology R&D programmes or metrology related
targeted research actions have existed for many years in 14 of the 21 countries. New
programmes were launched in a further 7 countries to participate in the ERA-NET Plus, and
in preparation for Article 169.

2 Independent External Review Report - European and Developing Countries Clinical Trials Partnership

(EDCTP Programme)
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- There must be available budgets, or a strong commitment to make them available;

The budgets are available, an outline commitment, with full Ministry support, of 273 M€ was
made in the summer of 2006 from the original 14 countries. Snce that time, and particularly
recognizing the success of the ERA-NET Plus Call, a number of the original countries have
indicated a desire to increase their portion of the Article 169 budget The clear commitment of
the players, the strong track record over time, and the enthusiasm following the ERA-NET
Plus pilot phase indicate thiswill not be a difficulty.

- There must be a common work-plan, objectives, milestones, sound gover nance;

The common work plan - the EMRP 2007 - isin place already, the consortium has submitted
informally an outline time plan for the Article 169, and sound governance is already in place
and demonstrably working. The EMRP programme has a very strong strategic focus. It has
been prepared by 21 NMls in accordance also with their respective ministries. Other relevant
stakeholders have been largely consulted in workshops focusing on topics like Health,
Environment, Nanotechnologies etc. The strategic focus is well set and Commission will be
formally consulted call by call on this focus.

- The Article 169 entity hasfull control on how to spend the money;

This is already the case for the ERA-NET Plus which is fully controlled by EURAMET e.V.
the not for profit legal entity. It was particularly noticeable that all participating countries
fully supported the ranking list as evaluated by the referees, and although there were winners
and losers there was no dissent irrespective of the relative success of any particular country.
The same approach will be applied under Article 169.

- Thereisadequate representation at a level whereindividuals can take decisions,

The structures for decision-making are well thought through and have demonstrated already
that they place appropriate representation at the right levels.

- Thereisaclear evaluation procedure; the overall criterion isone of excellence;

This was indeed the case for the ERA-NET Plus, and the metrology community seem very
comfortable with the expectations of the Commission with regard to evaluation. The
Commission sent an observer to the ERA-NET Plus evaluation, with free and unhindered
access to all aspects of the process and people involved, and is able to give a clean bill of
health to the process. Furthermore the independent Research Council has also given a
favourable opinion of the process and outcome. Article 169 will take the same approach and
FP7 criteriawill be applied for evaluation of proposals.

This remaining part of this section will both include recordable integration indicators and
gualitative progress indicators that need to be assessed by experts. The monitoring and
evaluation will be accompanied by an annual reporting done by the Dedicated I mplementation
Structure (DIS) referring to the indicators introduced below on the basis of the expected
actions within the EMRP programme.

Evaluation of the EMRP will take place at a midterm evaluation and at an ex-post evaluation
both conducted by an independent expert group being the key actors in this process. These
two evaluations shall be compete and thorough as described in this chapter and shall enable to
take decision concerning continuation of the initiative. The result of the two evaluations can
be published by the Commission.

The DIS will be asked to submit on a call by cal basis the information required for the
indicators and for the self-assessment, starting with data for the year before EMRP begins.
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Beside the specific objectives which will be monitored by quantified indicators the general
and specific objectives will also be closely monitored. Indicators at general level could be:

e Achievements related to the objectives of the revised Lisbon Strategy. In particular "return
of investment” in knowledge for growth and jobs

e Redlisation of the European Research Area (ERA) by implementing a genuine “European
Metrology Research Area’ (MERA).

o Number of societal challenges such as environmental protection, health care, food safety,
or public security addressed by EMRP

In order to contribute to achieving these general policy objectives, it will be necessary to
improve the efficiency and effectiveness of public metrology research programming in
Europe in areas where it is facing major societal challenges. Indicators at the level of specific
objectives could be:

e Level and deepness of integration achieved at EMRP to provide solutions to important
European societal challenges (which challenges addressed)

e Level of improvement in % to today of the efficiency of Europe’s fragmented public
metrology research approach. And the related impacts

e Removing al barriers between national metrology research programmes resulting in
sustainable cross-border cooperation

Review via indicators at operational level and evaluation

Beside a midterm review, an ex-post evaluation will be conducted by an independent expert
group to evaluate the progress of al general, specific and operational objectives in the
different action of the planned programme. The main impacts are expected towards the end of
the EMRP programme. The final impact will be analysed not later then 2017. The group will
base its assessment of the operational objectives on the following specific indicators:

e Number of Member States involved in EMRP and national programmes actively
coordinated

Number of new M S building up metrology capacities

Number of research organizations (not being NMI of DI) involved in EMRP projects
Number of research infrastructures jointly used in RTD projects

Number of research projects which are build on the specific strength of NMI and DI and
their infrastructures and their impact on primary standards,

List of advanced technologies employed in the devel opments of primary standards can and
should be transferred to new and challenging research activities

Number of EMRP projects with direct references to regulation

Number of mobility grants implemented

Indicators: total Ph.D.strained in metrology

Total number of metrology researchers involved in EMRP projects by age class and
seniority level

Number of generic cooperation activities with non-European research actors.

Number of publications

Number of presentations at congresses

Number of presentations at standardisation technical committees or working groups
Number of patents granted

The expert group will further assess impact of EMRP on the integration of national metrol ogy
programmes, restructuring of the metrology networks and programmes, impact on ERA in
general.

37

EN



EN

The proposed EMRP overall Budget

The annual estimated research budgets for projects like foreseen and outlined in the type of
projects and reflecting the priorities of EMRP istoday 120 M€ per year for all EMRP member
countries together. Over asix year programme this budget adds up to atotal of 720 M€, which
are today spend completely independent, uncoordinated and fragmented over 21 Countries
and many technologies. In the analysis of IMERA it was estimated and discounted the portion
of R&D project spend where coordination/collaboration at European level would not bring
benefits like, research close to market, small and short-term research, specific research needs
on a single country, restricted by national law of security considerations, research of high
national prestige. Based on the above IMERA analysis the estimated portion of potential
"European” project funding that could realistically be freed from direct national control
arrived at a core budget of 200 M€ over 6-7 years considering a reserve budget of 100 M€.

With the proposed Community Contribution of 200 M€ matching another 200M€ MS
contribution EMRP would shift drastically from fragmented and purely national RTD
investment in metrology research towards a structured and balanced investment at National
and EU level.

- Today:

720 M€ (National) > 0 M€ (European)

100 % (National) 0% (European)

- Tomorrow:

520 M€ (National) 400 M€ (European)

56% (Nationa) 44% (European)

The budgetary planning for EMRP has two major impacts. Firstly it increases the total
available resources by 200 million €, while at the same time due to reduced duplication also
existing national resources can be feed for new tasks. Secondly it shifts the today's solely
national research programme funding to a balanced situation where 44% of the overall
financial research resources are implemented in a European programme. The fact that
metrology should have a sound and strongly growing budget does not justify an Article 169
approach on its own. The cost of non-coordination can not be realistically estimated. Also the
leverage of the Article 169 in terms of organising research in metrology in Europe and the
repercussion this will have on the national level and the modernisation can not be calculated
realistically. However the overall 38% growing investment over the coming 6 years is
expected to generate a huge benefit clearly beyond this percentage.

Opennessto the wider research community

Major NMI and the stakeholder community have been especially asked how much of their
actual RTD work is today done by the wider research community. This cooperation which is
today articulated by subcontracting or other cooperation agreements (MoU) was indicated by
several NMI ranging from 1% up to 5% of the national research project budgets. During the
same stakeholder consultation meeting this order of magnitude was confirmed by other
organisations and industrial representatives were even partly in favour of either no opening to
the wider research community or only extremely limited opening. Against this background we
believe that a +/- 10 % opening of EMRP to the wider research community through researcher
excellence grants is a well balanced figure. This approach supported with very dedicated
mobility grants to address specific objectives, seems to be the most promising answer to the
problems raised.

In order to make an Art. 169 meaningful for a structuring and modernisation of the field and
to strike the right balance between building up structure, supporting policy goas and
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contributing to high level, leading edge research, we propose a set of recommendations that
should be considered when implementing this Art. 169 initiative:

The set up and implementation of the EMRP Art. 169 must ensure:

e a governance that finds a balance between the inter-national interest mediation and the
European interest, and between offering R&D options and contributing to clear European
goals and problem solving. The Commission would need an expert based (not simply
politicaly defined) voice in defining programmes — and where appropriate even in having
access to a specialised fund for short term “emergency calls for proposals’ (see the
example of BSE etc.). This must not, however, a dominance of short term political
interference. EMRP Art. 169 must remain an R& D programme including academia, not an
enlarged service provision.

e a balance between convergence and coordination on the one hand and competition and
variety on the other hand. The fact that most countries have still Art 169 that not a majority
has the dominance in defining the one and only solution, but that through external peer
review minority trajectories are not ruled out systematically.

e that the effects on the small Member States should be closely monitored in order to avoid a
further broadening of the capability gap across Europe and to mobilise all taent in the
periphery; the EMRP shall be open to any EU Member State if they wish tojoin.

¢ that the involvement of academic and other scientists that are not directly members of the
EMRP is broad and high level.

¢ that the mobility aspect of the approach is and remains strong.

e a strong focus on optimal usage of infrastructure across Europe, extending even to
infrastructure road mapping for the future, to avoid duplication but guarantee mutual
access.

e a baance between generic, horizontal aspects of metrology and the theme and issue
oriented activities.

e pre-competitive research defined together with all concerned stakeholders.
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ANNEXES
Annex 1

Stakeholder consultation on the preparation of a European Metrology Research
Programme (EMRP) via a potential Article 169 of the Treaty

Analysis and responsesto the online survey
—FINAL -
The nature of the consultation

As part of the stakeholder consultation regarding the preparation of a European Metrology
Research Programme (EMRP) via a potential Article 169 of the Treaty, an online survey was
conducted by DG Research between 7 May and 8 July 2008.

A total of 162 responses to the online survey were recorded, with 64% (104 responses)
replying on behalf of an organisation and 36% in an individual capacity. Of those replying on
behalf of an organisation, the majority were from commercia organisations with less than 250
employees (26%), commercial organisations with more than 250 employees (21%) and higher
education institutions (18%). The survey respondents were mainly involved in metrology
research (54%) or in the take-up and use of metrology (28%). While the vast mgjority of the
survey respondents were resident in Europe (the largest group being resident in Germany
(49%) followed by United Kingdom (8%) and Switzerland (8%)), replies were also received
from outside the EU, notably from USA, Singapore and Korea.

In addition to the online survey, a stakeholder consultation workshop was organised on 25
June 2008. The conclusions of this workshop are reported in a separate document.

Summary of theresults

A full statistical report on the responses to each of the questions is attached. Only the most
significant outcomes of this survey are highlighted in this section.

- The effectiveness of metroloqgy research as implemented by the National Metrology | nstitutes
(NMIs) can be improved

About half of the survey respondents (51%) agree that under today's circumstances there is
too much duplication in the research conducted by the NMIs (Figure 1a).

A much more outspoken majority (82%) is of the opinion that metrology research would
benefit from a better coordination of the national metrology research programmes as
implemented by the NMIs (Figure 1b).
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the research done by the NMIs? research programmes better?
No opinion No opinion
9% 11%

No
7%

Yes
51%
No
40%

82%
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From those survey respondents in favour of more coordination between the national
metrology programmes, about two thirds (65%) find that this should be organised at European
level, whereas about one third (34%) prefers such coordination to be planned at a global scale.

- Need for trans-national priority setting in metrology

A vast majority of the survey respondents (84%) are of the opinion that the National
Metrology Institutes (NMIs) should work together on joint priorities such as a single joint
metrology research programme in order to tackle major European challenges (Figure 2).

Should the National NMIs develop JOINT metrology priorities
as areply to major European challenges?

Yes,
in coordination with EU

RTD Framework
/ Programme
No opinion

60%
10%

Yes

84% Yes,
but independent from
N _ ___— EU RTD Framework
0 Programme

5% 6%

Yes,
and no opinion regarding
link between EMRP and
EU RTD Framewok
Programme
19%

Figure2
— Joint priority setting in collaboration with EU RTD Framework Programme

From those survey respondents in favour of such a joint priority setting, most are of the
opinion that this should be organised in coordination with the EU RTD Framework
Programme. This represents 60% of all survey respondents (Figure 2).
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- | ssues relevant for EMRP

The cooperation with specialised science actors (universities and RTD centres) is mentioned
by the survey respondents as the most relevant issue (66%) to be taken up by EMRP (Figure
3). The other proposed issues also attain significant attention (39% for staff mobility to 59%
for technology transfer).

Most relevant issues for EMRP?

Cooperation with specialised science actors : : | )
(universities and RTD centres) sE

Better take-up and transfer of knowledge andi

research to industry ‘ ‘ | S

Access to special infrastructures facilities | 56%
Mobility of researchers or staff exchangesi ‘ | 39%
Otheri[l 6%
0% 25% 50% 75% 106%
Figure3
— How open should EMRP be?

Regarding the openness of the EMRP programme, half of the survey respondents (50%)
prefers to limit it to European research performersin the field of metrology. It has to be noted
however, that the survey respondents who want a more open EMRP (openness to any
European RTD performer independent of activity and status, or openness to any global
metrology RTD performer) together represent also 44%.
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EMRP should be open to

Any European RTD
performer
independant of
activity or status
20%

Any global metrology
ﬁ' RTD performer

Any European
metrology RTD

performer N\

50%

24%

No opinion
6%

Figure4

17 July 2008

EN



Annex 1.1:

Response statistics for " Stakeholder consultation on the preparation of a European
Metrology Research Programme (EMRP) via a potential Article 169 of the Treaty"
online survey

Response statistics for 'Stakeholder consultation on the
preparation of a European Metrology Research Programme
(EMRP) via a potential Article 169 of the Treaty’

Current search:

Query definition
All data requested

Result pages

There are responses matching your criteria of a total of records in the current set of
data.

Expand all - Collapse all

Your profile

Please answer the following questions about your profile
You respond to this questionnaire as? single choice reply- (compulsory)

Number of Requested % of total
requested records number records
records (162) (162)
aﬁ\ representative of an organisation 104 (64.2%) (64.2%)
An individual person 58 (35.8%) (35.8%)

DB What is the nature of the organisation you represent? -single choice reply- (compulsory)

Number of Requested % of total
requested records number records
records (104) (162)
Commercial organisation (including consultancy) fewer 27 (26%) (16.7%)
than 250 employees
Commercial organisation (including consultancy) more than 22 (21.2%) (13.6%)
250 employees
Higher Education Institution (University, University College, 19 (18.3%) (11.7%)
Polytechnic, etc.)
Governmental body 12 (11.5%) (7.4%)
Public sector research performer other than Higher 10 (9.6%) (6.2%)
Education Institution
lHon-Governmental, not for profit, not representing 7 (6.7%) (4.3%)
commercial interest organisation
Other 3 (2.9%) (1.9%)
Research funding organisation 2 (1.9%) (1.2%)
Association representing commercial interests / Chamber 2 (1.9%) (1.2%)
of commerce
Charity / Foundation 0 (0%) (0%)

What is your country of residence / the country of establishment of your organisation? -single chaice
reply- (compulsory)

Number of Requested % of total
requested records number records
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records
Germany 80

Switzerland 13

oe]

United Kingdom
Italy
Spain
France
Belgium
Turkey
Finland
France
Hungary
Iceland
Sweden

a Other

Austria

[ S T P Sy FU T FUT FUT FUT FUT N S S - T = T -]

Hetherlands

Denmark

Greece
Albania
Bosnia-Herzegovina
Bulgaria
Croatia

Cyprus

Czech Republic
Estonia

FYR Macedonia
Ireland

Israel

Latvia
Lithuania
Luxembourg
Malta
Montenegro
Horway

Poland
Portugal
Romania
Serbia

Slovakia

o o o o o o o o o 9 o o o0 o o o oo o oo o

Slovenia

What aspect of metrology are you / is your organisation involved in? -single choice reply-

Number of

(162)

(49.4%)

(8%)

(8%)

(5.6%)
(5.6%)
(3.7%)
(2.5%)
(2.5%)

(1
(1

.9%)
.9%)
.9%)
.9%)
.9%)
.9%)
.2%)
.2%)

(0.6%)
(0.6%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)
(0%)

Requested

(compulsory)

% of total
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requested records number records

records (162) (162)
Metrology research 88 (54.3%) (54.3%)
Take-up / use of metrology 45 (27.8%) (27.8%)
&5 Other 16 (9.9%) (9.9%)
Standardization 13 (8%) (8%)

Your views on the need for action

As you may know today the research done in the field of metrology is concentrated in “single”
National Metrology Institutes (NMIs) and related designated institutes. Do you believe that there

might be too much duplication in the research done via these national NMIs? -single choice raply-
(optional)

Number of Requested % of total
requested records number records
records (162) (162)
Yes 82 (50.6%) (50.6%)
o 65 (40.1%) (40.1%)
o opinion 14 (8.6%) (8.6%)

In your view, should these NMIs between themselves coordinate their national research programmes
better? -single choice raply- (optional)

Mumber of Requested % of total
requested records number records
records (162) (162)
a‘r‘es 132 (81.5%) (81.5%)
o opinion 18 (11.1%) (11.1%)
lo I (6.8%) (6.8%)

DB At what level should this coordination between the NMIs take place? -single choice reply- (optional)

Number of Requested % of total
requested records number records
records (132) (162)
At EU level 86 (65.2%) (53.1%)
At global level 45 (34.1%) (27.8%)

Your views on the objectives and priority setting

Should the national NMIs develop JOINT metrology research priorities (e.g8. exposed in a single joint

research programme) as reply to some major European challenges (renewed Lisbon goals, societal
and environmental challenges)? -single choice reply- (optional)

Number of Requested % of total
requested records number records
records (162) (162)
a‘(es 135 (83.3%) (83.3%)
llo opinion 16 (9.9%) (9.9%)
o 8 (4.9%) (4.9%)

[@ Should this be done in coordination with the EU RTD Framework Programme? -single choice reply-
(optional )

Number of Requested % of total
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requested records number records

records (135) (162)
Yes 96 (71.1%) (59.3%)
Mo opinion 26 (19.3%) (16%)
o 9 (6.7%) (5.6%)

To overcome certain shortcomings of today's Metrology Research System, which reasons, concerning
better cooperation and coordination, are most relevant for a single joint research programme for
Metrology? (more than one answer possible) -multiple choices reply- (optional)

Number of Requested % of total
requested records number records
records (162) (162)
Join forces to provide a common response to common 118 (72.8%) (72.8%)
challenges
Achieving critical mass, to ensure better use of scare 99 (61.1%) (61.1%)
resources
Developing common approaches (e.g. ethics, standards) &0 (49.4%) (49.4%)
Speaking with "one voice" to third countries - international 78 (48.1%) (48.1%)
cooperation (US, China, etc.)
Addressing global issues 61 (37.7%) (37.7%)
£50ther 7 (4.3%) (4.3%)

To overcome certain shortcomings of today's Metrology Research System, which issues are most

relevant for a single joint research programme for Metrology? (more than one answer possible) -
multiple choices reply- (optional)

Number of Requested % of total

requested records number records
records (162) (162)

Cooperation with specialised science actors (universities 107 (66%) (66%)

and RTD centres)

Better take-up and transfer of knowledge and research into 96 (59.3%) (59.3%)

industry

Access to special infrastructures facilities 91 (56.2%) (56.2%)

Mobility of researchers or staff exchanges 63 (38.9%) (38.9%)

&5 Other 9 (5.6%) (5.6%)

Your views on the implementation and governance
A potential European Metrology Research Programme should be governed: -single choice reply- (optional)

Number of Requested % of total
requested records number records
records (162) (162)
Together in partnership between the EU Member States 118 (72.8%) (72.8%)
and the European Commission
By the national programmes of the EU Member States 17 (10.5%) (10.5%)
themselves, without European Commission involvement
Io opinion 12 (7.4%) (7.4%)
Solely by the European Commission as part of the EURTD 10 (6.2%) (6.2%)
Framework Programme
£ Other 2 (1.2%) (1.2%)

A potential European Metrology Research Programme should be open to: -single choice reply- (optional)

Number of Requested % of total
requested records number records
records (162) (162)
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Any European research performer in the field of metrology 81

Any global research performer in the field of metrology 39
Any European research performer independent from i3
his/her country, activity and status

Io opinion 3

Further comments and suggestions

(50%)
(24.1%)
(20.4%)

(1.9%)
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Annex 1.2
Overview of free-style commentsto the online survey

Repliesto EMRP stakeholder consultation questionnaire

Free stylecomments- FINAL

1.

EN

Scientifical and technological, administrative and budgetary issues must be
considered for future integration of EMRP. 2. Project Procedures for JRPS
Submission, Approvals and Monitoring must be established

A European action is much more realistic than a global approach as afirst step.

A multidisciplinary approach to the critical and underpinning science of
measurement is needed to tackle pan-European issues and meet policy goals
including competitiveness, heathcare, security, food and energy supply, chemical
safety and sustainability. Co-ordination and collaboration between EU NMIs is
essential in achieving the critical mass to face the chalenges of 21st century
metrology, particularly to realise the benefits of rapidly developing analytical
technologies. The greatest gains are possible where metrology supporting platform
technologies such as microarrays or advanced mass spectrometry enables a wide
range of societal applications. To remain competitive, EU industry needs the support
of NMIs to trandate innovation into high-value products and processes such as
advanced therapies, bioprocesses and sustainable manufacturing. Knowledge
sharing, consolidation and harmonisation of EU research and standardisation in these
challenging areas will maximise impact. It will be essential for EMRP to remain
responsive and flexible, particularly to innovative fields such as biotechnology.
Given that EMRP involves 21 NMIs, EU co-ordination is a priority. However, if
possible in particular areas co-ordination with other international NMIs (e.g. NIST,
KRISS) should be undertaken.

According to the continuous change of technology NMI are (except some special
applications) able to do professiona Research and especially Development
independent from or in addition to industrial suppliers. Metrology not in co-operation
with an industrial manufacturer or main user is wasted money.

Global cooperation and coordination is the unique role of the Inter-Governmental
Treaty of the Metre Convention; the BIPM is the Executive Bureau with its
laboratories located at the Pavillon de Breteuil in Sevres (Paris) France. European
cooperation is needed in order to avoid unnecessary duplication and generate
sufficient resources in order to develop European capabilities and competencies in
the field of metrology needed for innovation, industrial development, global trade,
sustainable economy and improved quality of life (including food safety, health care,
environmental conditions, forensics, etc.)

| support a programme on the basis of article 169

| would hope that a European Metrology Research Programme would seriously
consider including research in areas not hitherto addressed by individua Member
States programmes.

In Europe, there are many unresolved issues relating to standardisation, specifically,
but not exclusively in the ICT sector. In afirst step, those should be addressed from a
purely European perspective. In order to not water down research in this area, |
believe that it should be placed outside FPs.

10
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

Increased cooperation between the Metrology Research System, Academia and
research into industry is absolutely necessary.

It is important that the research programme is motivated by industry need. There
must be arobust process of consultation and feedback with stakeholders.

It is important to involve at European level the actors of al areas. Metrology is a
interdisciplinary areain which all sector may be involved. To avoid fragmentation it
would be better to make a joint and open work programme. Each FP Country should,
a first stage, ensure the participation of its constituency to collaborate with other
Member States.

Metrology becomes more and more important for the development and introduction
of new highly sophisticated technologies, because metrology is directly involved in
the manufacturing process. This means, that there is an urgent need for metrology to
support these technologies.

Metrology means the science of measurement. Research is only tool for the
innovations. The correlation between national assets owned in metrology and the
attained level of national civilizations must be recognized and to be understood. The
metrology is aso the oldest scientific discipline and the basic of al other sciences
thus plays a vital role among the national and international affairs of the worlds
civilized nations. On the other hand the research in Metrology can only be carried out
not by the newly established young Research Centres but by the old NMIs, those are
the evolutionary expert centres. The European idea requires integrations for gaining
power to compete regionaly and globally. To comply with European mission the
NMIs of Europe need to be integrated for sustainable JRPs for the future. This
requires sustainable budgetary allocations for the EMRP to be established.

Metrology should also address some more relevant topics for industry, like the field
of process analytics and control. These fields can only be covered if a strong
interaction with industry is requested by the programme

Much metrology activity istoo slow and we need to get things moving faster by each
concentrating on aspects and then funding the work well.

Really important initiative

Redundancy is the most important thing, at least when very huge facilities are not
necessary. It is the basis for ensuring the reliability of the quantity value. One single
institute being specialized in and dealing about one field of research is a completely
wrong approach and would lead to tremendous errors.

Results and work of Informatics should help to understand measurement as a
dynamic process, Activities of Prof. Dr. Susanne Albers Informatik University
Freiburg (albers@informatic.uni-freiburg.de)

Standardization and Road Mapping are critical in my view for both sides. To add
funds for this into the programme would be very helpful. Transfer/cooperation for
today's and future implementation of technology/state of the art with/into commercial
organisation would give clear signals to the industria players that it makes sense to
offer solutions based on these standards and that than would also be adapted on a
more global scale by other metrology institutes.

The European Metrology Research Programme should include standardization
activities, as they are genuine tasks of metrology institutes.
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21.

22.

23.

24,

25.

26.

There is a critica shortage of funding sources for non-traditional metrology
institutes. For my particular field, geochemica microanalysis, the situation regarding
available reference materials is poor to totally dismal. Little or no progress is ever
made in this field, primarily due to the fact that no national or short-term economic
benefits can be readily discerned in this activity. This lack of support and absence of
funding application opportunities means that basic research in earth and
environmental science is hampered and the quality of the data which are produced is
not optimal.

There is a definite need for an extension of measurement ranges in the field of high
power laser metrology. First contacts between PTB and different companies have
been made.

There is a need for improved communication, knowledge access and sharing and co-
ordination

There seems to be many organisations involved in metrology e.g. Euramet,
Eurachem, ILAC IUPAC and so on - the co-ordination should be improved if
possible so that a EU metrology programme can develop in a coherent way that
avoids duplication. Most importantly users from industry, commerce and the public
sector must be involved in the development of the programme - so that it is relevant
to trade and scientific progress. It could become a pseudo- academic exercise - that
should be avoided at all costs.

Universities and other research institutions should be involved much more in
European research in metrology. That will have two effects. Universities act as
multiplier for the new knowledge and experiences AND the metrologists of
universities often are excellent experts and cover sometimes aspects/topics neglected
by NMls.

warum gibt es diesen Fragenkatalog nur auf Englisch?!
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Annex 2:

Report of the workshop on " Stakeholder consultation on the preparation of a European
Metrology Research Programme (EM RP) via a potential Article 169 of the Treaty"

25 June 2008, Brussals
—FINAL -
I ntroduction

The European Commission is preparing a legislative proposal to support the implementation
of ajoint European Research Programme in the field of Metrology (EMRP), based on Article
169 of the Treaty. In view of discussing the key principles of this initiative with the relevant
stakeholders and to collect their views*, a workshop — Stakeholder consultation on the
preparation of a European Metrology Research Programme (EMRP) via a potential Article
169 of the Treaty —was organised on 25 June 2008 in Brussels.

The workshop brought together 21 key stakeholders in metrology: high-level representatives
of European or international organisations with an interest in measurements, standardisation
or any other use and application of metrology, directors of National Metrology Institutes,
officials of national Ministries and the European Commission as well as researchers in
metrology.

After abrief explanation of the concept of the Article 169 and the history of EMRP so far, the
various key drivers and characteristics of the initiative were presented. The subsequent
sections report on the resulting discussions.

Issue 1: The " metrology dilemma" — the need for a more efficient metrology system in
Europe

In view of responding to EU-wide challenges, Europe should strengthen its research
capabilities. This should be done by stimulating technological developments but also by
supporting the more underlying disciplines, such as metrology: “the technique/the art of
measurement” .

In view of responding to EU-wide challenges, metrology itself needs to deal with “new”
research topics such as health, biotechnology as well as inter-disciplinary topics such as
nanotechnologies. This requires a step-change in terms of investment and an adaptation of the
way the NMIs are organised.

At the same time, traditional research topics also need more investments because of the ever
smaller dimensions (e.g. electronics) and required precisions (e.g. fuel injection systems).

Only by an increase in investment and a better organisation of metrology research in Europe,
Europe will be able to take on the competition with USA and Asia.

Issue 2: What ar e the benefits of ajoint European metrology resear ch programme?

The increasing scope of metrology makes that national metrology research policies and
organisations are more and more selective on what areas to focus on. A collaboration between
the metrology actors (NMls and other research organisations) in Europe would alow
specialised research capabilities to be fully exploited and the resulting new knowledge to
remain in Europe. This justifies the need for a single European Research Programme, EMRP.
All NMIs are favourableto join.

In view of responding to specific requests from metrology users or from
technical/standardisation committees, a good cooperation between metrology, standardisation

13

EN



EN

and accreditation is essential. EMRP could be of added value here also if it provides a way to
take into account such specific requests within or alongside its research programme.

Issue 3: Metrology research and industry needs

Everyone agreed that the NMIs - due to their mandate of long term research (incl. traceability
and calibration) and capacity building - are operating in market failure. Thisis the reason why
the NMls are in the public domain and why industry interests lie more in exploitable end-
results of metrology and in manufacturing metrology instruments.

The setting-up of an EMRP will not change industry’ srole or interest.

However, industry and standardisation bodies have to have the possibility for their topics of
interest to be considered.

Issue 4: Openness of the system — cooperation between National Metrology Institutes
and other research organisations

Most investment in metrology is spent viathe NMI and DI in Europe, whereas only less than
10% is subcontracted outside these institutes (approx. 5% in case of Finland, lessthan 10% in
case of France). The statement that the NMIs and DIs are “a closed shop” is therefore
confirmed.

It was felt that much more cooperation with other institutes (al so institutes whose core activity
is not metrology as such) is needed. EMRP should include European money to catalyse a
more open structure.

The key areas for metrology to focus on are the emerging and multi-disciplinary areas (e.g.
health, biotechnology, environment, etc.). Today’s NMI programmes are not focusing enough
on these areas, although this is slowly changing in some (large) countries (e.g. case of
restructuring of UK NMI).

Issue 5: Mobility of young researchersin National Metrology Institutes and Designated
Institutes and beyond — future human potential

There was a consensus that mobility of personnel leads to an enormous gain of experience
mainly for the NMIs but also for the researchers themselves. This was illustrated by the
testimonies of severa participants citing their own persona experience of their mobility and
by the positive effect of an increase of the number of mobile staff in the JRC.

There are some barriers to mobility, but these are of human nature (statute, family, language).
It istherefore essential that mobility is built into EMRP.

Issue 6: Inter national dimension — cooper ation at global level needed?

Standardisation is aglobal issue, so is metrology. Thereis already alot of interaction between
the different world regions (e.g. through the different scientific advisory committees). As for
metrology research, some level of international cooperation is welcome, but not too much.
Different developments and a small degree of duplication can be stimulating. Furthermore, a
full cooperation at global level is not realistic due to the supporting effect metrology has on
the local industry.

It is essential that Europe speaks with 1 voice in this global arena. Several positive
experiences were cited in favour of harmonisation: a recent cooperation agreement between
Euramet and NIST (through a MoU) and the positive effect of the European cooperation in
the field of accreditation.
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Issue 7: What could be therole of the European Commission?

Because of the structural needs faced by the NMIs, the EC should provide the funding for
EMRP. The additional EU funding can be a leverage factor to impose a level of ambition and
a structure for the initiative which otherwise would not be able to be realised without EU
funding.

The JRC should be part of EMRP.

Other issues raised by the attendants

CECIP read out a prepared statement with their views. It isincluded in this report as Annex 3.
17 July 2008
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Annex 2.1
Agenda of the workshop
Workshop on

" Stakeholder consultation on the preparation of a European Metrology Resear ch
Programme (EMRP) via a potential Article 169 of the Treaty"

25 June 2008, 15:00 to 17:30
European Commission

CDMA Building, Rooms SDR1& 2, Rue du Champs de Mars 21,
B-1050 Brussels

AGENDA

Chair: Markku Warras, Unit RTD.B1 — Coordination of national research programmes —
Relations with European research organisations

() Welcome, rationale and operational objectives for the Article 169 on 15:00
metrology (EMRP)

Markku Warras

(2)  Presentation and discussion on the main drivers and characteristics of the 15:20
initiative, in particular:

— The "Metrology dilemma’ - the need for a more efficient Metrology
system in Europe

— What are the benefits of a joint European metrology research
programme?

— Metrology research and industry needs.

— Openness of the system — Cooperation between National Metrology
Institutes and other research organisations?

— Mobility of young researchers in National Metrology Institutes and
Designated Institutes — Future human potential

— International dimension — cooperation at global level needed?
— What could be the role of the European Commission?
— Any other issue

Introduction by Wolfgang Wittke, Unit RTD.B1 — Coordination of national
research programmes — Relations with European research organisations

Moderation by Markku Warras

3) Closing remarks 17:15
( g

Robert-Jan Smits, Directorate B — European Research Area: Research
Programmes and Capacity, DG Research, European Commission

Coffee & Close 17:30
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Annex 2.2
List of participants

EMRP Stakeholder workshop 25 July 2008 Brussels

List of Participants

Name Institute Country
Prof Elio Bava INRIM - Nahongl Institute for the Research Italy
in Metrology
Ms. Martine Blum EA - European (_:oo_peration for France
Accreditation
Dr. Theresa Burke EUSPEN - Eu_ropean Society for Precision _Umted
Engineering and Nanotechnology Kingdom
. NIMT - National Institute of Metrology .
Dr. Chainarong Cherdchu Thailand Thailand
Mr. Luc Erard LNE - Laboratoire h!ation_ale de Metrologié France
et d'Essais
Mr. Daniel Estéve CEA - Commissariat a I'Energie Atomique France
Mr. Doris Florian JRC - Institute for Reference Materials and Belgium
: N Measurements g
Mr. Andy Henson NPL - National Physical Laborato United
: ¥ Y atory Kingdom
} i EARTO - European Association of )
Mr. Christopher John Hull Research Technology Organisations Belgium
Mr. Erkki lkonen MIKES - Centre for Metrology and Finland

Accreditation
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Mrs. Radka Jekova

European Commission

Belgium

Dr. Robert Kaarls

CIPM - International Committee of Weights
and Measures of the BIPM - Bureau
International des Poids et Mesures

The
Netherlands

PTB - Physikalisch- Technische

Mr. Michael Kiihne Bundesanstalt Germany
. - , CECIP - Comité Européen des
Mrs. VVeronika Martens Constructeurs d'instruments de Pesage France
ORGALIME - European Federation of the
Mrs. Valentina Maun European mechanical, electrical, electronic Belgium
and metal articles industries
_— . . Office of Science and Technology of the )
Miss Junpen Meka-Apiruk Royal Thai Embassy Thailand
Prof. Mikko Paalanen Helsinki University of Technology Finland
I André Pirlet CEN - European Committee for Belgium
Standardisation
Mr. Joseph Prieur CLORA - Club des Organismes de Belgium

Recherche Associés

Prof. P.P.L. Regtien

University of Twente

Netherlands

ENSAM - Ecole nationale supérieure d'Arts

Mr. Christophe Sarraf ot Métiers France
Mrs. Pascale Semmler European Commission Belgium
Mr. Robert-Jan Smits European Commission Belgium
Mr. Marc Van Achter European Commission Belgium
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IMEKO - International Measurement

Prof. Leo Van Biesen Confederation Belgium
Mr. Vincent van der Wel CECIP - CO,’.‘”“é Européen des France
Constructeurs d’instruments de Pesage
Mrs. Anneke Van The

Spronssen

MINEZ - Dutch ministry of Economic affairs

Metherlands

Mrs. Nathalie Wackenier European Commission Belgium
Mr. Markku Warras European Commission Belgium
Dr_ Eriederike Weritz BMWI - FederaITh;’Ilicl;qiﬁlorlg:}g; Economics and Germany
Mr. Wolfgang Wittke European Commission Belgium
Dr. Charun Yafa NIMT - National Institute of Metrology Thailand

Thailand
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Annex 2.3  Written statement by CECIP

CECIP

COMITE EUROPEEN DES CONSTRUCTEURS D’INSTRUMENTS DE PESAGE

CECIP.2008.06.18 19 June 2008

Subject:
Statement of CECIP on occasion of the EU stakeholder consultation 25 June 2008

CECIP is the European association of weighing instrument manufacturers. It is composed of
federations from 15 European countries. We have a market share of more than 50% of the global
weighing instrument market. CECIP is active in the field of metrology and participates in the work of
the OIML (International Organisation of Legal Metrology) and in WELMEC (European Organisation of
Legal Metrology). Our members are in close contact with their national NMIs. Contact exists with
EURAMET, but no cooperation as yet.

Both a high technological level and high export rate depend on and greatly profit from a strong
metrological infrastructure.

CECIP supports European specialism and cooperation in the field of metrology for 3 reasons:
1. Efficiency
2. Costs
3. Knowledge sharing

It is our opinion that we need a future-oriented European concept that is flexible, customer friendly,
transparent and not burdened by additional bureaucracy. The system must have the chance to
promote metrology in line with the rapidly changing technological developments. But in spite of
specialism, the fermation of monopoles must be avoided. That means that there must always be more
than one NMI involved in each specific type of metrology.

We support the concept laid down in the EMRP of EURAMET.

1. A programme designed and operated by the NMIs themselves will be far more sustainable than a
programme governed by the Commission. The well-established structures of the Euramet are best
suited and sufficient to conduct the EMRP.

2. The manufacturers of European weighing instruments support the intention that only NMIs and Dls,
which are nationally responsible for the metrology infrastructure inside of Europe, are eligible institutes
for the bulk part of the resources. However, a certain fraction of the resources should be available for

the involvement of experts from external European institutes.

3. ltis our opinion that a new concept like the one discussed here will, in the future, have a large
influence in all decisions concerning metrology and specialism of NMIs as well and will affect the
industry greatly. Therefore, it is necessary to find a realistic way to involve stakeholders in specific
decisions. Examples may be decisions concerning the topics for development and specialism of
certain NMls. Of special importance is the question whether an NMI stays in a special field of
metrology or stops working in that field. For a balanced metrology system, it is important to involve
customers and users in discussion as well.

The CECIP would like to thank the European Commission for this invitation and for the possibility to
give our opinion at this workshop.

On behalf of the CECIP
Vincent van der Wel

President

DOMAINE D’ARMAINVILLIERS - 4 IMPASSE FRANCOIS COLI - 77330 OZ0IR LA FERRIERE - FRANCE
TELEPHONE : 33-1-6002 89 58 TELECOPIE / FAX : 33-1-60028958
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Annex 3.
IMERA Task report 1.1 — Deliver able on the national landscaping in metrology resear ch

Implementing the Metrology European Research Area - iMERA
ERA-NET Coordinating Action, Contract number: 016220
Contract Start Date April 2005, Duration 3 Years

WP1 - Systematic exchange of information and best practices

T1.1 - National programme landscaping

D1.1 Overview of the Metrology Landscape
Deliverable Due Date: October 2005, extended to April 2006
Date of Issue: April 2006

Task participants :
LNE (FR) as task leader and IMGC (IT) as partner. plus input from all partners

Authors:
Maguelonne Chambon & Luc Erard (LNE)

EC Project Officer:
Wolfgang Wittke

Short description of work

This task expanded the generic metrology R&D landscape described in the MERA study and provided
a systematic overview of the methodologies, known strengths and weaknesses of the wvarious
approaches. Opportunities for programme managers to share knowledge to improve national
programmes had been identified. The output is pivotal to a number of subsequent tasks.

REPORT STATUS : PU (Public)

\

Structuring the European Research Area

EN
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iMERA Contract - 016220

The partners wish to acknowledge and thank the European Commission for supporting this project as
an ERA-NET Coordinating Action under “Coordination of Research Activities” of the 6th Framework
Specific Programme “Integrating and Strengthening the European Research Area”.

Explanation of Report status (one of the following):

PU = Public

PP = Restricted to other programme participants (including the Conumnission Services)

RE = Restricted to a group specified by the consortium (including the Commission Services)
CO = Confidential, only for members of the consortium (including the Commission Services)
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IMERA Contract - 016220

1 - EXECUTIVE SUMMARY

To get an overview of the generic metrology R&D landscape within Europe, and to have a strong basis
to elaborate the European Metrology and Research Programme (ERMP) - task 5.1, one of the first task
of the iMERA project was a study of the resources devoted to Research and Development activities
(R&D) for the whole National Metrology Institutes (NMIs). This study has been done by the
elaboration and analysis of a questionnaire sent to all NMIs and not only iMERA partners.

The analysis of the questionnaire permitted to have an overview of the budget dedicated to R&D
metrology activities, and interesting and relevant information has been also collected on the number of
persons working per “metrological fields” and in new research areas, on R&D subjects developed at
the present time in the different NMIs, and on dissemination of the results.

In summary, the analysis showed a global resource of about 190 ME, representing about 1 500 FTEs
(Full Time Equivalent), dedicated to the metrology research and developments activities within
Europe. It should be noted that this total budget is concentrated on four NMIs, e.g. Germany. United
Kingdom, Italy and France, with 80 %5 of the resources.

Nevertheless, contribution from other countries are quite important. At the present time the financial
support to R&D activities in metrology of Denmark, The Netherlands, Finland and Switzerland, is
between 3 M€ to 5,5 M€, and for Czech Republic, Portugal, Sweden and Turkey, the contribution
between 1,1 M€ to 1,8 ME.

Considering the global metrology R&D budget, between 60 % to 65 % of financial resources are
dedicated to improve the calibration and measurement capabilities (CMC), and can be considered as
answer to urgent industrial - user needs, and 35 % to 40 % of the resources are dedicated to new or
long term researches.

New research areas represent more than 10 % of the Euromet R&D total budget., dedicated to
information technology. software, materials, and studies mainly for applications in healthcare,
medicine, biotechnology and food sectors. A large part of resources is devoted to nano-reference
(including nanometrology. nanoforce, nanostructure, nanotechnology, etc...).

Chemistry is also a field with an increasing activity and seems to represent now about 10 % of the
global European R&D resources in metrology.

Globally, two third of persons involved in R&D metrology are PhD or engineers, and one third

technicians. Women represents only 22 % of the global scientific and technical staff, but this is quite a
high rate considering the number of women graduated in the science field.
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IMERA Contract - 016220

2 —INTRODUCTION

The task 1.1 is included in the work-package 1 dealing with exchange of information and best
practices. This first part represents the preliminary task devoted to the elaboration of the EMRP
(European Metrology Research Programme). The main goal of this task is to get an overview of the
means dedicated to the research activify in metrology in the Furopean countries, mainly within
EUROMET, as full time equivalent (FTE) and capital investment, but also in term of dissemination of
research activity as publication, co-operation activities and/or knowledge transfer.

The task leader is the Laborafoire National de Meéfrologie et d’Essais (LNE) with the Istituto di
Metrologia « G. Colonnefii » (IMGC) as partner. The inputs had to come from all the EUROMET
countries and not only from iMERA participants.

The information concerning the effort of R&D of each country will contribute to the elaboration of the
European Metrology Research programme (EMRP). It will also be used as a basis for the
implementation of Article 169 in terms of the funding to be combined with the European contribution.

3 - METROLOGY R&D LANDSCAPE

To get an overview of European R&D mefrology activity. each European National Metrology Institute
(NMI) has been required to give some information on their financial resources, the way they are
collaborating with other NMIs in Europe, and how they disseminate their R&D metrology knowledge.

3.1 - Questionnaire

To establish a landscaping for R&D metrology activities, IMGC and LNE proposed a questionnaire to
all EUROMET countries, to NMIs and Designated Institutes. The questionnaire is given in appendix 1.
This questionnaire has been sent beginning of July 2005.

The main information required concerned the overall budget of the institute and the number on Full
Time Equivalent (FTE) dedicated to R&D in metrology. It was necessary to get both information, the
cost of a FTE being sometimes strongly different from a country to another.

For the financial support of R&D in metrology it has been asked the following information :
repartition in man power and investment, resources detailed by metrology fields and by categories (as
improvement of existing facilities, long term underpinning research, new research area ad support to
calibration), the category of personnel employed (PhD, engineer, technician, administrative, male,
female, etc.), the co-operation with other NMIs for R&D and the dissemination of results (e.g.
publications).

It was important to point out, in the NMTI’s activities, the part dedicated to R&D in metrology and the
part dedicated to traceability to the SI and/or support to routine calibration activities, which can be
considered more as maintenance of the references than concrefe R&D activities.

Considering the dispersion of some answers received, complementary information was necessary for
clarification.

Majority of the answers were received in September 2005. And with complementary information it
was possible to get an idea on the global R&D budget dedicated to metrology in Europe in November
2005.

At the present time EUROMET represents 34 members, e.g. 33 countries plus the Commission of the
European Communities (CEC). 22 countries (Austria, CEC, Croatia. Czech Republic. Denmark.
Finland, France, Germany. Ireland, Italy, the Netherlands, Norway. Poland. Portugal, Serbia and
Montenegro, Slovakia, Slovenia, Spain. Sweden, Switzerland, Turkey and United Kingdom) over 34

ask 1.1 Final Report (PU) V2.0
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answered to the questionnaire. Nevertheless, some of the answers were not exploitable, this is the
reason why some countries are not mentioned in the analysis and/or in figures.

3.2 - Analysis of questionnaire

The questionnaire provided a great number of information on the resources dedicated to metrology
R&D activities, but also some information related to : the number of FTEs by different metrology
fields, the number of counfries performing measurements per fields (which can give an idea on the
national needs in some sectors), the dissemination of R&D results, the participation to national and
international activities (standardisation, accreditation. Euromet projects, efc.).

It should be noted that many countries in Europe have a distributed metrology system. In theory:
the answers concerned the National Metrology System in a country and not only data from the main
NMI in the given country, even it is not indicated for each counfry in the corresponding tables. The
main counfries indicated the name of laboratories contacted for answering to the questionnaire.

The complete list of National Metrology Instifutes and Designated Institutes is available on the
EUROMET website (www.euromet.org ).

The analysis is split in five parts : the approximate budget dedicated to metrology R&D activities, the
potential resources per field and for the development of new areas, personnel data, the R&D topics
developed, and the last part dedicated to dissemination of results.

The inquiry was sent to all the Euromet countries, and not only to participants to the iMERA project.
A main difficulty was the fact that some countries did not answer, and/or answers sometimes were not
exploitable. Whatever, we can consider the result as Euromet potential R&D resources considering
that some answers were sent by counfries not participating to iMERA project (6 other countries non
iMERA participants).

Nevertheless, we should keep in mind that the present figures represent data from 13 to 20 Euromet
countries (depending on the questions). and even if a majority of NMIs answered, the analysis is not
completed and can be sometimes subjective.

In the whole document, countries are identified by they ISO code and the laboratory of the
Commission of the European Communities, IRMM., is identify as CEC.

3.2.1 - Enromet R&D global Dudget

The potential budget dedicated to metrology R&D activities has been evaluated from different
manners to get consolidated figures : resources by fields or by different activities, and/or considering
the number of FTEs per activity / field when data where not available.

Globally, a budget of 190 ME€ is dedicated to R&D for metrology within Euromet counfries. It should
be noted that four countries only concentrate 80 %o of this global metrology R&D budget : Germany
(~ 80 ME€), United Kingdom (~ 47 M€), Italy (~ 16 M€) and France (~ 22 ME€), with 40 %o of the
global budget from Germany.

Way of elaboration of this global budget is given in the § 3.2.2- a).

For the other countries, we can point out that for Denmark, the Netherlands, Finland and Switzerland,

the financial support dedicated to R&D is between 3 ME€ to 5.5 M€, and that for Czech Republic,
Portugal, Sweden and Turkey, this budget is around 1.1 M€ to 1.8 M€.

Task 1.1 Final Report (PU) V2.0 6
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About 82 % of the global budget concerns man power budget (including the different costs related to
the man power overhead: salaries, travel, subsistence, consumables, minor equipments, etc.. normally
not including capital investment), and 18 % for capital investment.

It is clear that the budget repartition between manpower and investment can be really different from a
country to another, mainly because of the discrepancy of salaries and overhead within Euromet
countries. With two exceptions, Spain and Poland (with a manpower budget - with overhead - lower
than 55 %), and depending on the country and on the available data, the percentage of manpower
budget is at the moment between 65 % to 99 %,

Metrology R&D budget - k€
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Fig.l. - Merrology R&D budget within Euromet - Country mentioned by ISO code.
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Fig.2.- a & b- Derails of figure 1.

The table with corresponding data is given in appendix 2.
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3.2.2 - Enromet R&D budget per field and per activity.

When the questionnaire has been elaborated., it seemed important to get different views on the budget:
- which part is dedicated to long term R&D activity (to implement research for new SI definition,
realisations of new references, developments of references in new fields, etc.);

- what could be the budget considering the necessity to improve the present references (development);
- the part dedicated to the maintain of metrological references;

- and finally, what could be the repartition of the budget per fields within Euromet to get an view of
the present global activity in each domain.

Complete data are given in appendix 3.

In metrology, generally the fields are related to the base units of the SI, plus some specific units like
for ionising radiation. Nevertheless, it was also interesting to get a view on the R&D budget taking
into account the emergence of new technologies and also the needs in term of metrology in some
particular domains like medicine, biotechnology, software, analysis, etc.

a)- Activity repartition

National Metrology Institutes (NMIs) have the heavy task to develop and realise new references to
answer to the future needs of users, laboratories and industries (needs sometimes are still not well
known), to improve their capabilities. to participate to comparisons and to maintain the present
references. As NMIs work at the highest level of uncertainties, what could be the activities to be
considered as R&D were not so obvious. Four categories to detail resources have been established:

i)- development of existing capabilities (clearly improvement of capabilities);

ii)- long term underpinning res earch;

iii)- new research areas;

iv)- support to calibration activities (including high level traceability and support to
“Calibration and Measurement Capabilities™ - CMC).

Even if the forth category (iv - support to calibration activities including high level traceability) is
much closer to development (a form of R&D specific to NMIs) rather than to current maintenance
activities or to routine work, after discussions between some partners and looking into the given
figures. we considered that it should more appropriate not to take into account this category as
R&D in the present report, just in view to establish a EMRP. The metrology R&D budget has
been established on this basis. The distribution between the different activities, in term of FTE and for
each country, is given in figure 3.

Then, the global R&D budget for metrology has been calculated on the basis of the sum of resources

given for items 1), ii) and iii).
This represents a Euromet financial effort for R&D in metrology of about 190 ME.
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Fig 3.- Distribution of FTE depending on the activities.
It should be noted that, and to be coherent with other countries, data for Turkey has been modified
(from original data) taking into account the number of persons working in the administration.

On the global mefrology resources, the support to CMCs represents about 12,75 %.

15.8 % are invested in new research areas, 18.45 % on long term research, and the majority of the
budget is dedicated to the improvement of CMCs, which seems logical, because necessary to answer
to the urgent needs of users.

It is really interesting to point out that a lot of different countries are developing R&D in new research
areas and have also planned long term research activities, demonstrating a real R&D dynamism within
Euromet countries.

Finally, considering R&D resources only. if can be noted that 60 % to 65 % of financial resources are
dedicated to improve the CMCs, and 35 % to 40 % for new or long term researches.

b)- Overview of the distribution between the different technical fields

Whether looking at the FTE data (Full Time Equivalent®) or direct budget data, we get an overview of
the effort dedicated to the different metrology fields quite representative of the volume of activity in
each field. It is important to note that the FTE data includes the permanent scientific and technical
staff, but also PhD, guest workers, etc. It is also important to note that the figures give only an idea
of the percentage dedicated to each field, but does not represent the complete reality. taking into
account that not all the countries gave the necessary data.

A first comment is that looking at the global figures, a discrepancy exists on the non listed activities
(named others) between data from FTE and data from direct budget : this is by the fact that not all
countries fulfilled the questionnaire on the number of persons working in those fields.

The first outcome of enquiry is the following : ionising radiation and electricity and magnetism.
represent about 30 % of the R&D activity in metrology within Euromet (figure 5).

Considering the financial data, budget for new areas represents more than 10 % of the Euromet R&D
total budget, mainly for medicine, information technology, software and materials. The financial
contribution dedicated to length and dimensional metrology is still quite wide representing more than
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10 % : some countries considered nanometrology as “nanometry” and did not split the figures in the
different categories as it has been asked, and included nanometrology in the field of length.

8,63

% FTE

372 4,33

m Chemistry

m IM&Nano

Fig 4.- Repartition of FTE in the different metrology fields.

Then, it can be pointed out the great activity in the field of chemistry. For this domain, the financial
figures are not totally representative, because not included the part from IRMM (data not available in
term of budget). What seems quite clear is that chemistry is a field with an increased activity for the
last ten years and represents now about 10 % of the global Euromet R&D in metrology (figure 4).

Budget per field - k€
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Fig.5.- Global Euromer R&D budget per field

AUV : acoustics, ultrasound and
vibration

E&M : electricity and magnetism
FLOW : liquud and gas flow

IR : 1omising radiation

L&MD : length and dimensional
metrology

Chemistry : metrology in chemistry
OR : optical radiation (photometry,
radiometry)

T&TP : temperature and thermal
properties

IM & nano : Interdisciplinary metrology

activities and nanometrology
Others : materials. software. medicme.
information technology, safety, etc.

* FTE = Full Time Equivalent, corresponding fo a person working at full fime on the specific activity
concerned .

¢)- Summary

The potential resowrces in term of FTE working on metrology R&D is about 1500 FTEs (non
including the maintenance of reference standards)., and 35 % to 40 % of financial resources are
dedicated to long term R&D and development of new research areas. The global budget in

metrology R&D represents an amount of about 190 ME€.
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3.2.3 - Personnel data

General inquiry on the personnel employed by each NMI has been done to get information on the
global distribution male/female on one hand. and scientist/technician/administration. on the other
hand.

The given figures considered the total employees of NMIs. including administration activities.
Nevertheless, looking at the detailed data, the percentage distribution male/female is also
representative for R&D distribution. if we remove the administrative part.

M/F distribution

M
oF

Fig 6.- Distribution male/female

22 % of women, approximately, are working in metrology R&D activities in Europe (scientists and
technicians). However, considering information on high education from an European report on
“women and science”, these figures seem at a little higher level than number of women working as
professor, postgraduate or as assistant in the major European Universities in scientific fields.

On the total NMI employees, more than 60 % are scientists, and about 20 % technicians. Of course
those figures are relative to a country from another. and we should keep in mind that these figures give
only a general view of the personnel distribution. However. the percentage of scientists is quite high
and means that metrology R&D needs a high education level.

NMIs can add that long practice of metrology is also necessary ....

3.2.4 - Analysis of the R&D developed subjects in metrology

Since the creation of Euromet in 1987, the collaboration in metrology between European countries
increased year after year with more than 250 on-going projects at the present time. After the
elaboration of the Mutual Recognition Arrangement (MRA), edited in 1998 by the Comité
International des Poids et Mesures (CIPM), topics of collaboration were more focus on international
comparisons.

In 2005, each country participated from 50 to 150 Euromet projects. and acted as coordinator for 10 to
30 Euromet projects, depending mainly (but not in a general way) of the size of the NMI. Available
data can be seen on the Euromet website (www.euromet.org).

For the last few years, NMIs showed willingness to collaborate more on R&D projects in metrology.
and this has been clearly identified in the answers of the questionnaire. More than 85 %o of countries
declared to have R&D collaboration with a European country (e.g.. member or associate member to
Euromet). This R&D metrology collaboration is also important with countries out of Euromet. even
not at the same level (about 50 % declared to have a consequent number of R&D collaborations).
Whatever the real “volume™ of active collaboration is difficult to quantify.

NMIs try to develop strong partnership with Universities and research institutions. and also engaged
cooperation in R&D with industries.

2.0 1]
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In this part we present an analysis on the different country participation on R&D activities within
Euromet. It does not represent an exhaustive list but raises some specific points. The whole collected
answers for the R&D subject developed in each NMI (and the number of countries working in the
different fields) are given in appendix 5.

a)- Mechanics

In this chapter we considered the activities in the fields of “Acoustics”, “Length and dimensional
metrology™, “Flow”, and “Mass and related quantities™.

ACOUSTICS

Four categories were listed . sound in air, underwater acoustics, ulfrasound, acceleration and
vibration.

Many countries are working in sound in air, and one of relevant R&D topic concerns the development
of ear simulation. Research is also performed in ultrasound for applications on medical devices (as
power measwement, for example). Specific activities can be linked to fundamental R&D in
thermometry (in the range of cryogenic temperatures) with studies on speed of sound, research
connected to studies on the Boltzman constant. It should be noted that only one country performed
R&D in underwater acoustic with the development of hydrophone calibration bench, acoustic field
characterisation or simulated ocean conditions.

The resources dedicated to this field represent about 4 % of the total R&D activity in Europe.

MaASS and RELATED QUANTITIES

Five categories were listed : mass, pressure, force, torque and viscosimefry.

Practically all the NMTIs declared having R&D activities in the field of mass, and many of them are
working also on developing pressure capabilities. New topics have been added as gravimetry and
hardness.

In the mass field, a major research activity is related to the new definition of the kilogramme, or
speaking more generally. on new determinations of value of some constants like /1 (Planck constant) or
N, (Avogadro constant). At the present time, different experiences are developed as “watt balance™,
“realisation of N~ with Si solid state standard (sphere). “ion accumulation™ and all studies connected
to those experiences (Si density standard, X-ray interferometry on Si, surface analysis, etc.).

A new research area which seems to appear is the absolute gravimetry connected or not to the watt
balance project.

Many other realisations concern new references for force and torque in different ranges depending on
the needs of the country (and also dynamic periodic force).

New pressure facilities have been developed in very low and very high pressure ranges (below 1 kPa
and in vacuum, and up to 1,6 GPa).

Some studies are dedicated to hardness and on porous and non-materials for determination of mass
and density.

The resources dedicated to this field represent about 4 %o of the total R&D activity in Europe.

LENGTH

Thiee categories were listed : wavelength, nanometrology and dimensional metrology.

It should be noted that in the topic called “other” in the questionnaire, an item “nanotechnology’ was
listed ; in this chapter we consider only nanomefrology e.g. all measurements of distance at a
nanometric level.

A wide number of NMIs are developing R&D activities in the field of length for the three listed items.

With the femtosecond laser developments in the last few years, strong changes appeared in the
traceability to the SI for wavelength sources. A lot of NMIs implemented or are implementing
frequency comb systems. So. a lot of the recent developments on wavelength are dedicated to
implementation of frequency comb instrumentations.

Task 1.1 Final Report (PU) I72.0 12
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Nanometrology is a quite recent R&D topic, nevertheless a large number of NMIs invested in this
activity mainly on nano- positioning, AFM, surface topography and nano- scale structure.

Of course, there is many other kinds of researches which are developed such as transfer of the length
unit via optical fibre nanometric standard, imaging systems, angle measurement or spherical
interferometry to support studies on Ny

The resources dedicated to this field represent about 10,5 % of the total R&D activity in Europe.

FLow

This field was divided in two categories : gas flow and liquid flow.

A majority of NMIs have developed research activities in flow, for gas and/or liquid. Nevertheless, it
seems that new large developments are performed in gas flow like optical gas flow, flow nozzle at
high Reynolds number, gaseous emission, ultrasonic flowmeter, ete.

It appears that some NMIs are realising some specific benches in anemometry (category not
mentioned in the questionnaire).

The resources dedicated to this field represent about 3,2 %o of the total R&D activity in Europe.

OTHER
A relevant number of NMIs mentioned some studies for the development of a reference in absolute
gravimetry and hardness.

b)- Time and frequency and electricity - magnetism

TIME AND FREQUENCY

This field was divided in two categories : fime scale and frequency.

It has been taken into account some items registered in the length activity because more connected to
new frequency standards than wavelength references ; this to be homogeneous with descriptions of
other countries.

A majority of NMIs have developed activity in frequency and time scale.

Nevertheless the major R&D researches concermns new generation of frequency standards, and
performed by a few number of NMIs, mainly Switzerland, Germany, United Kingdom, Italy and
France. The fundamental researches are on continuous or non continuous Cs fountains and optical
frequency standards (neutral atoms: Sr, Ca, Ag, ..., ion traps : Yb+, other..., nuclear transition). There
is also development on optical local oscillators, test of fundamental constant and Rydberg constant.

In the time field, studies are more related to high precision time comparisons by different methods like
TWSTEFT (two way satellite time and frequency transfer) and GPS carrier phase. Also, there is some
realisation of time scale in the frame of the Galileo programme and time algorithms.

The resources dedicated to this field represent about 6,5 %o of the total R&D activity in Europe.

ELECTRICITY and MAGNETISM

Three categories weie listed : DC and quantum metrology, low frequency, radiofiequency and
microwave.

It is clear that a consequent number of countries performed active researches and developments in
electricity and magnetism.

Quantum physics seems a priority for a great number of countries for the implementation of new
calibration instrumentations (high level standards) as for long term researches. It can be mentioned :
development of programmable Josephson effect (Josephson Arrays Voltage standards), AC - quantum
Hall effect (QHE), capacitance in terms of QHE., single charge and single flux quantum, etc. In
summary, research area concermns quantum physics for the ohm law, and instrumentations developed
for those specific topics as cryogenic current comparator (CCC).

In low frequency, it appears that there is more specificity on NMI competence. For example, Slovenia
develops research on high resistance, Spain, Finland and Turkey activities on high voltage, Slovenia
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and Austria on shunts. There is also developments for AC/DC transfer for some new range (below
1uV) or power measurement under non sinusoidal conditions.

In radiofrequency and microwave, a consequent number of countries performed R&D for EMC
references. Studies are also performed in S-parameters, antennas or impedances.

It can be noted that studies on topics like electrical and magnetic field with highest time and spatial
resolution, flux and flux density, electrical pulse measurement and more generally studies, dielectric
measurement for health and safety, or optic communication instrumentation, are performed at the
present time, but in a limited number of NMIs.

The resources dedicated to this field represent about 16 %o of the total R&D activity in Europe.

¢)- Optic and thermometry

OPTICAL RADIATION

Three categories were listed . photometry, radiomefry, colorimeiry.

A majority of NMIs performed R&D in this field, and developed an activity in colorimetry. A second
important topic is the implementation of references in the UV range for radiometry.

New studies seems to appear in a few NMIs, like quantum optics for quantum information and few
photon metrology. optical property of materials, fibre optics., flash photometry, perception and
appearance, specific studies with applications for medical and health.

The resources dedicated to this field represent about 8,8 % of the total R&D activity in Europe.

THERMOMETRY

Three categories were listed : thermometry, humidity and thermal properties of materials.

Practically all NMIs declared performing R&D in this field. Apparently, humidity is a major topic in
the new developments (including studies on extreme trace of humidity and humidity generator) as new
fixed points for temperature.

Developments are also focused on references for extreme temperatures, cryogenic on one hand (below
1 K) and very high temperature (above 1 000 °C up to 3000 °C) on the other hand.

Following the recommendation of the CIPM, some countries (mainly United Kingdom. Germany and
France) are working on quantum programme to link thermal metrology to fundamental constant.
projects on the Boltzman constant.

A few countries seem to develop references for thermal properties of materials like conductivity, heat
capacity or diffusivity.

It can be noted also studies on noise thermometry (mainly the Netherlands), quantum thermal
measurement at nano-scale (United Kingdom). dielectric constant and constant volume gas
thermometry (Germany).

The resources dedicated to this field represent about 7,5 % of the total R&D activity in Europe.

d)- Chemistry and ionising radiation

METROLOGY in CHEMISTRY

Four categories were listed : gas analysis, organic, inorganic, electrochemisiry.

Considering the answers from NMIs, it appears that a large number of R&D subjects are in
development in the whole different categories. with application for a wide number of sectors like
environmental, food industry, bio-analysis, healthcare, medicine, etc.

In the gas domain, trace gas analysis and single molecule detection. ozone, humidity for gas and
calorific value of natural gas are the main topics developed.

Researches and studies are also performed on bio-enzyme sensors and bio-molecules, PCB. trace
metal and trace of other elements, purity analysis and pure substance, electrolytic conductivity, pH-
mefry, particles detection, efc.

The resources dedicated to this field represent about 10 %o of the total R&D activity in Europe.
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IONISING RADIATION

Three categories were listed : photon dosimetry, radio-activity, neufron measurement.

Nuclear medicine is one the major R&D activity in this field. improvement of capabilities being quite
crucial. Nuclear medicine concerns a great number of different experiments on absorbed dose, air
kerma and photon dosimetry for a wide range of energy and dose rates. Some studies are also
performed for low energy X-ray.

In radioactivity, research is concentrated on studies on different rays (alpha, beta and gamma) with
elaboration and implementation on various methods.

Other focused points of R&D are Monte Carlo simulation, bolometry. calorimetry and radon
references.

A few laboratories are working in the field of neutron, mainly on neutron spectrometry and neutron
radiation high power for nuclear fusion (Germany and United Kingdom).

The resources dedicated to this field represent about 13,5 % of the total R&D activity in Europe.

€)- Others

This questionnaire raises a certain number of R&D areas. generally new and/or recent, but not even,
areas that were not really included in the “classical mefrology fields”, until now, as in CIPM
Consultative Committees and/or Euromet Technical comumittees. with may be exception of
nanometrology in the dimensional metrology field. Some of those areas are sometimes transverse
activities and common to many different metrology domains. Studies started in a specific field and
were exfended sometimes to other domains.

Globally, resources dedicated to all those activities represent about 14,5 %o of the total R&D activity
in Europe.

NANOREFERENCES

A majority of laboratories are working at a nano-scale level in different manners. Nanometrology, in
the sense of nanometry. was presented in the § 3.2.4 - a) with researches on surface topography. AFM
and nano-positioning.

Some important developments are also performed in nanotechnology for quantum electronics, nano-
force references (force measurements at nano-scale) or nano-balance for micro-thrusters.

HEALTHCARE. METROLOGY for MEDICINE

The metrological approach in medicine. and for healthcare sector in general, is quite a new approach
that both metrologists and health professionals are to deal with. A certain number of activities have
been listed, and that some NMIs started to work on :

- drug discovery and diagnostic, endo-vasculator device critical measurement, biomarker, bio-system:

- nano bio-patterning for electronics and sensing application:

- quantification for DNA. gene expression, protein:

- nuclear magnetic resonance (NMR) for tomography. quantification of vivo-parameter, spin polarised
rare gases for lung diagnosis, electroencephalography. bio electric and magnetic methods, optical
imaging generating method, .....

-efc....

This non-exhaustive list shows us how the huge work and researches to performed will be in the next
few years.

SOFTWARE

With the development of information techniques and tools, with an infinite number of possible
applications even not yet known, NMIs needed to get competences in these sectors.

They developed activities for software in mefrology, in particular for uncertainty analysis. software
safety (including secured data transfer), but also modelling techniques and tools for simulation and
visualisation.

ask 1.1 Final Report (
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MATERIALS

New techniques have to be developed for a better knowledge on materials as physical modelling for
magnetic materials, and characterisation of materials for porosity, electrochemistry, wear and
degradation for example.

3.2.5 - Euromet R&D dissemination

NMIs are greatly involved in technical committees and working groups of many different
organisations and institutions, to propose their expertises in particular to accreditation bodies,
standardisation bodies at national and/or international level (International bodies like OIML,
WELMEC, CC of CIPM, CEN, CENELEC, ISO, IEC, ITU-R, IMEKO, CIE).The complete list is
given in appendix 4.

Performing training and providing technical assistance is a way largely used for dissemination of
metrology knowledge : this will be described in details in the task 1.4 on knowledge transfer.

More than one presentation per year per person is given to conference / congress, representing more
than 1700 scientific presentations a year (at international and/or national level) About 800 articles are
proposed and published to a scientific revue (e.g. with editorial reviewers).

The figures 7a shows the distribution of the publication to scientific revues and participation to
conference for countries other than UK, DE, IT and FR.
The figure 7b shows the distribution of publication to scientific revues for UK, DE, IT and FR.
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Fig 7. a&b - Overview of the number of publication ai

The present participation to conferences/ congresses for those countries is quite important. mainly for
Germany with about 900 communications a year. For United Kingdom, Italy and France the number
of presentations is between 220 to 140 respectively).

4 - CONCLUSION

Analysis of received answers from the inquiry permitted to give an evaluation of the financial effort
dedicated to research and development in metrology within Europe, including some of the accession
states.

|
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The global financial R&D confribution has been estimated to 190 M€, which represents about 1 500
full time equivalents (FTEs).

European countries showed also their willingness to have strong cooperation in research projects, and
it should be noted that Euromet is the essential point for the organisation of this collaboration with
more than 250 active projects at the present time, and with a very high number of participants in those
Euromet projects. 85 % of the countries declared have collaboration in research within Euromet.

On the main develop topics, it appears that 30 % of the financial R&D effort is dedicated to
Electricity-magnetism and Ionising radiation (with apparently a large contribution to quantum physics
and nuclear medicine, respectively) and 10 % to metrology in chemistry. New areas (like software,
bio-references, healthcare, “nano-field”, etc.) and long term research (studies for new definition of SI
units, for example) represent also about 10 % of the global R&D metrology budget.

This analysis will be a milestone for the other tasks of iMERA project (for the elaboration of the
EMRP and knowledge transfer, for example) and gives a snapshot of R&D axis within Europe in
mefrology at the present time.

5 - RECOMMENDATIONS

The landscaping questionnaire gave the opportunity to share a large amount of information on the
metrology R&D activities performed by European NMIs (including Designated Institutes): the
manpower available in each metrology field, new areas in development, an idea of available financial
support per field, ete.

The analysis of this landscape should give some ideas and inputs for identifying the R&D programme
priorities in individual countries. It will provide background for the programme owners and
programme managers forum, Task 2.2. Combined with personnel mobility opportunities (output from
Task 1.7). and the recommendations of Task 2.3 (Identifying opportunities and quantifying the
benefits of collaborative R&D and shared facilities to aid national finding decisions), this sharing of
information will provide a sound basis for fufure choices on collaborative metrology R&D in Europe.

The landscape:
» gives a snapshot of R&D activities in each country. in each field:
+ gives a global view of R&D in Europe per domain;
» gives a better idea of manpower in each metrology sector and globally;
+ points out new areas of development;
» provides a view on mobility opportunities;
+ isavital step to enabling a frans-national research programme.

The report will also be useful to EUROMET TC chairs and technical experts to get a better idea of R&D
performed in their fields across countries, in particular the chapter § 3.2.4 on “the analysis of R&D
developed subjects in metrology™ and the detailed annexes.

To summarise and for the continued efficiency of the project :
» the roadmaps elaborated in Task 4.1 and this Task 1.1 report will be pillars fo support the
work of Task 5.1 - Preparation of the European Metrology Research Programme;
» the detailed annexes and other parts of the report give information of R&D activities per field
and per country useful to Euromet TC chairs
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+ we encourage each EUROMET TC to make use of this information by collating a summary of
the existing R&D programmes/activities in relevant technical areas. to complement this report and
the roadmaps, to support the elaboration of the EMRP;

+ EUROMET should consider mechanisms for maintaining the information in this report — an
up to date resource of this nature will be vital for making informed choices throughout the lifetime
of the EMRP and beyond.
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7 - ANNEXES

- Appendix 1 : « Questionnaire on metrology R&D landscaping in Europe »
Questionnaire sent to all Euromet countries by July 2005.

- Appendix 2 : « R & D budget dedicated to metrology - final figures »
Summarised table of all figures received on budget.

- Appendix 3 : « Euromet R&D budget per field and per activity (detailed figures) »
All the detailed data for budget and FTEs, e.g. per field. per activity and globally.

- Appendix 4 : « List given by counfries of national / international standardisation bodies
NMTI'’s participation »
Collection of NMT’s participation to standardisation and accreditation bodies, mainly.
- Appendix 5 : « R&D fields of research in metrology / answers from all countries »

Attached template received on the metrology R&D topics developed in each country
(separate files).
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iMERA — Implementing Metrology in the European Research Area
Task 1.1: National programme landscaping
Please send your responses to the Task Leader (address below) by: 15% August 2005

COUNTRY:

Name of the person, responsible of the answer:
Laboratory:

Address:

Tel.:

E-mail:

Questionnaire
Preamble

This questionnaire only applies to research (R&D) directly linked to the “measurement” mission of a National
metrology institute (NMI)/Designated Laboratory (DL). It does not include current maintenance activities, legal
metrology, accreditation when it applies, academic training, comparisons which do not support CMCs. It
includes mternational cooperation activities as participation to Consultative Commnuttees of the CIPM,
EUROMET TC/WG....

This questionnaire should cover the “metrology research” performed m NMI and DL(s) of the concerned
country. Where the “metrology research” is spread between more than one single Institute, please collate this to
produce the overall landscape m one single questionnaire.

The foresight and prioritisation mechanisms will be covered separately by other questionnaires (tasks 1.2 and
1.3).
Send your responses fo:

IMERA WP 1.1, ¢/o Maguelonne CHAMBON. LNE, 1 rue Gaston Boissier 75 724 Paris Cedex 15. FRANCE
E-mail : maguelonne.chambon@Ine fr . Tel.: + 33 (0)1 40 43 40 53 by 15th August 2005
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1- National resources for research only

1-1 Overall budget

Overall budget 2003 2004 2005

Man power M€

Investments (capital investment), M€

Other costs*

Personnel, FTE (number of full time equivalent)*>

* For “Other costs” include any costs not falling into other categories (e.g. consumables, minor equipment, travel
and subsistence etc), or if they are a very small proportion of the total this category can be ignored throughout
the questionnaire. If you have major costs not fitting the above add an appropriate category to the table(s).

#* FTE = Full fime equivalent (so that a person working half time = 0.5 FTE)

1-2 Detailed resources by “EUROMET” R&D for 2005

Technical activity Man power Investments Other Total Personnel
(M€) (M€) (M€) (FTE)

Acoustics Ultrasound & wvibration

Electricity and Magnetism

Flow

Interdisciplinary Metrology
(including nano and bio)*

Tomzing radiation

Length

Mass and related quantities

Metrology i chemistry

Photometry and radiometry

Thermometry

Time and frequency

Other*#

Total

# o be described
#¥ to be described

1-3 Detailed resources by category for 2005

Category Man power (ME) Investments Other Total Personnel
(M€) (M€) (FTE)

Development of existing
capabilities (improvement)

Long term underpmning
research

New research areas

Support of calibration
activities (including high
level traceability and
support to CMCs)

Total

1-4 Personnel for 2005

Number of FTE (2005) Male Female Total*

Staff Others

Scientist (PHD. Engineer)

Technicians

Administration

#  “Staff” =FTE of permanent employees
#  “Others”= students/stagiaire, guest workers, short fixed term contracts which are not routinely renewed
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2- Cooperation and collaboration in research (active in 2004)

2-1 European level

Technical activity Number of EUROMET | Number of EUROMET Number of participation
projects m which you projects i which you in other projects (EU, ..)
have participated as a have participated as a
partner coordinator

Acoustics Ultrasound &

vibration

Electricity and Magnetism

Flow

Interdisciplinary metrology

Tonizing radiation

Length

Mass and related quantities

Metrology m chemistry

Photometry and radiometry

Thermometry

Time and frequency

Total

2-2 National and European level
Involvement of other Institutions (other than NMI and DL) in your R&D, please tick the appropriate box:
Never: O Sometimes: m) Often: i

Relation with other Institutions for research (eg: strategic relationship. other ad hoc collaboration, etc): describe
the way you collaborate

3- Dissemination

Publication (number) 2002 2003 2004

Scientific review

Other

Number of
presentations in
conferences

4 - Participation in standardization activities:
Technical committee and Working group of ISO, CEN, CENELEC, National standardization body, ete (please
describe shortly)

5 - List of Major facilities (Definition in EUROMET directory) and special laboratory facilities

6- Status and description of the research in metrology:
See Attached template **
Send your responses fo:

IMERA WP 1.1, ¢/o Maguelonne CHAMBON, LNE, 1 rue Gaston Boissier 75 724 Paris Cedex 15. FRANCE
E-mail : maguelonne.chambon@lne fr . Tel.: + 33 (0)1 40 43 40 53 by 15th August 2005

=* All the counitry templates given in appendix 3

vt (PU) 17 2.0 22
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APPENDIX 2

R& D budget dedicated to metrology - final figures
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Summary table of the metrology R&D budget elaboration

Budget metrology
EUROMET NMis Total R&D only R&D only Total Total
metrology | per activity per activity per activity per field
euromet é % FTE detailed detailed
NML IE 225 2025 210 230 230
MIRS S| 36195 280,56 259,45 361,95 361,85
BEV AT 640 3454 [ 0 0
IV NO| 1300 693,29 480 900 200
GUM PL| 16238 726,23 8243 14744 3372
UME TR| 2750 1104,4 1100 2750 2050
IPQ-INETIDPRSN  |PT | 1843 135737 [ 0 0
5P SE 3040 1660,45 1570 3040 3030
cMI cz 2270 1702,05 1470,7 2270 2266,7
DFM DK| 3100 3100 3090 3090 2470
CEM ES 4550 3107,2 5090 6890 4100
MIKES FI 4600 405,02 [ 0 0
NMi-VSL NL 5777 477354 4970 5778 5778
METAS CH| 6312 534893 4500 4800 4800
INRIM & ENEA T 20670 15703 16020 20670 20680
LNE FR| 28385 21195,08 22857 30016 28410
NPL UK | 50870 46810,57 47270 51260 50890
PTB DE| 24200 79779.5 80200 84200 84930
Total 222518 192463 189971,45 217730 | 211234

. figures not available
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APPENDIX 3

Euromet R&D budget per field and per activity
(detailed figures)

45

EN



EN

Description of the total metrology budget per categories (in yellow, figure not

ailable or not exploitable)

Metrology budget in k€ Total R&D
EUROMET NMIs Hew area (A) Improv. CMC (B) Long term R&D | C) Support to CMC (D) budget
Manpower Invest. | Manpower | Invest. Manpower Invest. Manpower Invest, [A+B+C)
& other & ather & ather & ather kE
BEV AT
SMD EE
SAMTS BG
CEC CEC
METAS CH 150 100 1200 1600 750 700 300
CMI CZ 1343 927 6043 185.4 268.6 185.4 3358 4635
FTB DE 6400 1700 2900 700 55100 13 400 3300 700
CFM DK 2370 210 470 40
CEM ES 860 240 1300 1190 620 580 1030 770
MIKES Fl
LME FR 2592 1130 8539 1570 3136 840 6554 05 22857
EIM GR
OMH HU
ML IE 195 15 20 210
LS 1S
INRIM & ENEA IT 2000 &30 1040 4090 620 3330 820 16020
cu Lu
LNMC LV
M- SL HL 912 306 1307 569 1307 569 768 40 4970
JV HO 120 360 420 480
GUM PL 242 4575 177.8 189.9 351 303.8 288,3 8843
IPQ-INETI-DPRSN | PT
SP SE 170 1160 40 200 1270 200
MIRS p]) 84,5 422 483 241 60,35 30,1 48,3 241
SMU SK
UME TR 690 140 230 40 1380 270
MPL UK 11980 1190 5270 1540 15810 1480 3640 350
ZMDM YU
Total 27797 66784 41641,2 8843,4 #6657,05 184445 23199,9 4528,9 189971,45
Fi e 26
Total metrology budget per fields (in yellow, figure not available or not exploitable)
EUROMET NMIs AUV E&M | Flow IR L&MD [M&RQ | Chemistry| OR T&TP_[TF IM&nano | Other
Budget Budget | Budget | Budget | Budget | Budget Budget | Budget | Budget | Budget | Budget Total
KkE KkE KE KE KkE KE KkE KkE KE KkE ke |Budget| Budget |
BEV AT
SMD EE
SAMTS BG
CEC CEC
MIKES Fl
EIM GR
OMH HU
Ls 15
cu LU
LNMC Lv
IPQ-INETI-DPRSN PT
SMU Sk
ZMDM YU
ML IE 18 4 75 28 23 230
GUM PL 190.5 1.1 T4 10.3 281 22 3372
MIRS 5l 392 7 75 361,85
Jv NO 180 [ 60 00
UME TR 100 290 120 120 120 0 2050
cMl cz 43,1 6233 238, 1002 49,7 22867
DK 350 560 70 20 2470
SE 20 160 a0 3030
ES Ewli] 280 70 4100
CH 550 260 4800
ML 1109 242 a0 5778
INRIM & EMEA T 1620 1280 Ewli] 3260 20680
LNE FR m 1174 663 28410
MEL UK 4710 6270 5620 50830
FTE DOE 12600 13300 11800 7100 530 84330
Toral 83426 322235 | BE60.8 | 286755 | 227988 | 14063.15 18066.5 185651 | 16101.2 | 131886 7478 25070 21123375
Final Repart (PU} T 27
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FTE correspondine R&D metrolosy budeet (in vellow. fisure not available or not exoloitable)

FTE for Total FTE/
R&D Total FTE R&D % FTE Total Corresponding
Laong term Support to R&D
EUROMET NMIs new area | Improv.CMC R&D CMC metrology Metrology metrology Metrology | R&D metrology
{a) k) {c) d) (a+h+o+id) {a+h+c) on FTE R&ED | Budget (k€) Budget (k€)*

BEV AT 0.5 25 05 3 8,5 53,85 540 344,64
SMD BE [u] [u]
SAMTS BG 0 0
CEC CEC 10 20 10 10 80 [u] [u]
METAS CH 1 13 8 4 84,62 6912 5548,93
CMI CZ 2325 10,12 45 5,63 74,88 2270 1702,05
FTB DE 66,5 296 5512 35,9 9475 54200 79779,5
CFM DK 17,36 a4 100 3100 3100
CEM ES 10,04 239 10,48 20,62 68,28 4550 3107.2
MIKES Fl 10 13 15 5 88,37 4600 4065,02
LME FR 20,96 69,05 66,26 53 T4.67 28385 21195,08
EiM GR 1] 1]

DZM HR 412
OMH HU 1] 1] 1]
MNML IE 1] 2,61 0 261 90 225 2025
LS 15 1] 1]
INRIM & EMEA IT 26,37 829 5278 51,25 162,05 75,897 20670 15703
cu Ly 1] 1] 1]
LM LV 1] 1] 1]
MNMi-WSL HL 5.5 7 7 41 18,5 82,63 5777 4773,54
Ji HNO 2 [ ] 7 g 53,33 1300 693,29
GUM PL 2 14.24 29 236! 4279 19,14 4473 16238 726,33
IPQ-INETI-DFRSN PT 0.3 5,15 74 545 73,65 1843 135737
sP SE 1.6 10,7 19 26 14,2 54,62 3040 1660.45
MIRS Sl 1.59 0.91 1,14 4,55 3.64 &0 361.95 289,56
SMU SK 1] 1] 1] 1]
UME TR v] 38 13 T6 127 51 40,16 2750 11044
NPL UK 61 77 81 19 238 219 92,02 50570 465310,57
ZMDM YU 0 0 0 0
Total 239,27 429,09 825,64 3331 18271 1494 223529,75 192463,43
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R&D budget for Metrology per field and per country
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BN A CoRract - Pl0Lil

MERC Budget k€
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Budget k€ IM&Nano - Others
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B IM&nano Budget k€ B Other Budget k€

= IM : Imterdisciplinary Metrology
Nano : nanometrology

U F 2.0 31
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APPENDIX 4

List given by countries of national / international standardisation bodies
NMI’s participation
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0

AT - Austria

International

IS0: TC 28/8C3ITWG 1
TC184/5C1
TC164/5C3

IEC: TC29 WG4
TC29 WG5S
TC29 WGE17

CEN: TC176
TC294WGE1

Calibration of storage and transport containers
Material test - tension

Material test — hardness test

Scund level meter

Calibration of microphones

Sound calibrators

Heat meters

Remote reading

TWG (with CENELEC) NAWTs

CENELEC: BTTF&63-4

Electronic taximeters

National
ON (National standardization body):
FNAQ25 Technical caleulation
FNAD31 Testing of geometric product specifications
FNAD4T Optics and illuminating enginesnng
FNAODGS Packing
FNAQTD Measwrement and automatic control in process technology
FNADST Timber
AHGDET Timber measurement
FNADSS B.adiation protection
AGOEE. .. Measwrement uncertainties in dosimetry
G 08811 Low-level measurements
AGOBE14 Eadon
AG0OBE.18 Dose determination in X-ray diagnostics
AGDEEMG2 Dosimetry and radiotherapy
FNUAL22 Water meters
FNA129 Cuality management and applied statistics
AHGL32.05 Storage tanks and petrol stations
FNAZ1IS Heat measurement
AG218.04 Remote reading
AG218. Heat cost allocators
AG21E Heat cost accounting

OVE (National standardization body):

FA ME.. Measurement and automatic control and testing technology
FAMERI13 Instruments for electric energy measurement and load control
FA ME38 Transducers

FAME42 High voltage testing instruments

CEC

Participation in ISO-EEMCO for reference materials and to specific WGs of CEN

Tack .1 Final Report (PLY V2.0

EN
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CH - Switzerland

Internafienal
CIE Commission Internationale d'Eclairage
Div2, photometry [ radiometry
Divd; Beporter en  Tolerances and Uncertainties in Lighting Design and Measurement™

IEC Internat. Electrotechnical Commission
TC 29, WG4, sound level meters
WG17, sound calibrators
CISPRA, radio interference measurements

ITU-E  International Telecomnmnication Unit
WPTA, time signals and frequency standard emissions

CEN/CENELEC Comité Européen de Normalisation/Electrotechnique
TC169WGS. street lishtning
TC216/WG3, flue gas analyzers

National

Swiss association for electro, energy and information technelogy
WG members in the fields of electricity meters and instrument transformers, acoustics,
nuclear instrumentation, laser safety, eme. lenght

Swiss association for illumination technology

Association Suisse de normalization
TC members in the fields: acoustics, motor testing, street vehicles. flow

CZ - Czech Republic

International
IS0 - CASCOWG 23
TC 108/ 8C 3

IEC: TC 13 and TC 63
OIML: TC1to 18

National
Czech Standards Institute
Czech Accreditation Institute

DE - Germany

In total PTB counts 1046 memberships in bodies and committees, both standardization and non-
standardization: both national and international.

International
PTB cooperated in 2004 in 286 international standardization projects, of which
IS0 65
CEN 60
IEC 49
OIML 32
CENELEC 14
Tack ].1 Final Repart (PUY I 2.0 34
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WELMEC 26

others 19
National
PTE cooperated in 2004 in 402 national standardization projects, of which
DIN 150
DEE 7
others 145

BAM cooperated in numercus bodies and committees; nationally most important DIN,
internationally mest impeortant IS0, CEN

ES - Spain

. Acoustics Ultrasound & vibration

- AENOE. CTN 209 — IS0 TC 29. Electro acoustics: Participation in National Standardization Body's
activities, particulatly about sound level meters, sound calibrators, scund exposure meters and filters.

- AENOR/CTN 81 — 3C 6: Vibration and shock. Standards about accelerometers calibration (and
vibration measurement chains), and measuring instrumentation for human response to vibration.
-IECTC/29: ELECTROACOUSTICS: WG: 4, 5. and 17

-IECTC/8T: ULTRASONICS: WG: 8. 9. 12,

- AEN/CTN206/5C29 ELECTROACOUSTICS: Chairmanship

- AEN/CTIN209/5C87: ULTRASOUND: Chairmanship

. Electricity and Magnetism

- Participation on Working Group of AENOE, CTIN 82-5C4 and CTN207-GT13 (Electrical energy)
with a representative on IEC Electrical Energy Wotking Group.

- GT42: “High Veltage Testing and Measurements”™ of the Spanish standardization body AENOR that
it 1s coordinated with IEC and CENELEC standardization bodies.

- CIGEE D1.33 “High Veltage Testing and Measurements™ that support the CENELEC standards in
this field and where the most relevant high voltage imtercomparison have been developed.

. Length

- Participation in AENOE Sub-Commuattees No. 1 (General Metrology) and No. 2 (Dimensional
Metrology), beth belonging to the natienal standardization Technical Committee CTN-82 devoted to
Metrology. In these Sub-Comumittees most of the work is dedicated to discuss drafts forfof
international standards for ISO Committees and Working Groups (TC-213, TC-69, etc). as
participants and/or observers, depending on the existing status for the different groups.

. Mass and related guantities

- Participation in AENOR Sub-Committees No. 1 {General Metrology) and

No. 5 (Mechanical and Thermal Quantities), both belonging to the national standardization
Technical Committes CTN-82 devoted to Metrology.

. Metrology in chemistry
- Participation in AENOE Sub-Committees No. 1 (General Metrelegy) in the ISO TC 158 and ISO
REMCO

. Photometry and radiometry
- Participation in AENOR Sub-Committees No. 1 (General Metrology)

. Thermometry
- Participation in the Sub-Committees No. 5 (Mechanical and Thermal

Tack |1 Final Repors (PL} 7 2.0 35

EN



EN

IMERA Comtrace - 016220

CQuantities), belonging to the national standardization Technical Committee CTN-82 devoted to
Metrology

. Time and frequency
- The head of the Time Section acts as president of the 59 Military Standardization Office. related to

time and frequency matters.

In all technical activities there is participation in the technical comumittees of the National
Accreditation Body, ENAC, and in the correspending European Accreditation WG s as required.

Meost of the members of the staff cooperate with ENAC acting as technical auditors in all technical
activities audits.

FI - Finland

National
Statements about draft standards for Finnish Standards Association SFS

FR - France

International

CIE : Commussion Internationale de I"Eclairage @ vice - president
IS0 : ISOTAGH and different TC, SC

CEN : different TCs, and technical burean

EA : Participation to elaboration of EA guides

WELMEC

National

- AFNOR. (standardisation body) © participation to standardisation commissions of AFNOE and to
Strategic Committes

- COFRAC (accreditation body) : participation to technical accreditation commissions and
audits in the frame of accreditation by COFEAC (about 25 experts).

HR - Croatia

The experts from the field of metrology are being divectly invelved in different working groups and
TC’s of the national and international standardisation mstifutions.

National

Mational acereditation body: TO 45; TO 100; TO 43; TO 402; TO 108;TC 176..
Wational standardization body : TC 176

Croatian Standardization Office (National standardization body):

FER: E-TC 100, TC 43, E-TC 402, E-TC 108

BI:ETC 402, TC 43, TC 108, TC 4002

Tack [.1 Final Report (PU} FF 2.0 36
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IT - Italy

International
ISO
+ TC164 Mechanical testing of metals (WG1 Terminology and symbelsSC1: Uniaxial testing;
SC3: Hardness testing; SC4 Toughness testing.
« TC213 Dimensional and Geometrical Product Specifications (WG10: Coordinate Measuring
Machines, WG4: Uncertainty and decision rules)
« TC 85/3C2 Radiation protection

IEC
¢ SC65B Devices (WG5S Temperature sensors)
« TC29 Electro-acoustics (WG 5, WG 17)
« TC 68 Magnetic alloys and steels (WG2)
+ CISPE/A Radic-interference measurements and statistical techniques
# SC45B Radiation protection mnstrumentation

CIE (Commission Internationale de ['Eclairage)
+ Division 2 Measurement of light and detectors (TCs: 2,16, 2.23, 237, 2,46, 2.48, 2,49, 252,
253)
Division 3 Interior environment and lighting design (TC 3.33)
Division 4 Lighting and signalling for transport (TCs: 4.10, 4,13, 416, 419, 424, 4726, 4.33,
438, 4.40)

CEN
« TC169 Lighting application (WGs: 1, 3, 7, 169/224)

CENELEC
« TC106X Electromagnetic field in human environment (WG3)

Natienal
NI (Ttalian standardisation body corresponding to ISO) and UNI federated bodies
+ Technical Central Commission
+  Various TCs and related WiGs:
Cultural Heritage
Dimensional and GPS
Flow pressure and temperature
Tribology
Chzality management
General metrology (UNI/CEIL)
Laser instiumentation (UNI/CEI)
Mechanical testings
MNon destructive testings
Measurement and instrumentation (Ttalian thermo-technical committes)
Industrial processes: meas. & contrels (Ttalian thermo-technical committes)
Acoustics
Light and illumination
Optical properties of glass
Nuclear Energy

[u]

O 0000000000000
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CEI (Italian standardisation body comresponding to IEC)
+  Varicus TCs and WGs:

[l

Lo I o T Y T

Conformity assessment

Environment

Insulation in low voltage equipment
Electro-acoustics

Measuring equipment for electro-magnetic quantities
EMC (various WGs)

Human exposure to e-m fields

Instrumentation for radiation protection

NO - Norway

JV takes part in a number of OIML working groups, and in cne Norwegian subcommittee reporting to

IEC.

PL - Poland

National

+ Co-operation with the Polish Committee for Standardisation (PEIN) —
participation in the work of PEIN's Technical Committees e g.
- No § - Terminology, decumentation and letter symbels, quantities and units to be used in electrical

technology.,

- Ne 48 - Bases of machine engine construction,

- Neo 81 - Instrument transformers and power transformers,

- Mo 123 - Mechanical testing of products,

- Neg 105 - Electro-acoustics, audio- and video-information storage systems,
- Neo 157 - Physical hazards in working environment,

- No 207 - Bases of decline forming and characteristics of surface layer,

- in the area of force instruments and machines.

International

+ Co-operation with the following ISO committess:

- Technical Comumittee ISOVTC 164, Mechanical testing of metals (BM),
- ISOREMCO.

¢ Co-operation with the IEC TC 29 Electro- acoustics.

PT - Portugal

International

IS0 (gas)

National

TC/AIPQ (gas, uacertainties). TCIPAC (accreditation criteria

EN
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SE - Sweden

International

ISOVTC 28 via STG-TK 411 (Measurement methods for petrolenm products)
CEN TC 221 SC2 (petrol staticns)

CEN/TC176/WG2 heat meters

ECE/GTB Photometric working group

IEC/TC 86 Fibre OpticsWG 4

CEN/TCS3 Eye-protective equipment

ISO/TC94 Eye and face protectors

IS0 TCE9 — WELMEC WG4 + 5IS TC 304 Application of statistical methods
CEN WiG166 + 5IS Pre-nommative R&D in nanctechnology

WELMEC WG2 Directive implementation

WGT Software

WG 10 Measuring Equipment for liquids other than water

SI - Slovenia

The distributed system participates in many relevant WG of ISO, CEN and CENELEC. Thay
are also active in national standardisation bodies.

SK - Slovakia

International

CEN CENELEC IEC IS0
TC 92/WG1 TC 62 TC 25 TC 12
TC 170 TC 76 TC 29 TC 30
TC 176"°WG4 TC 86A SC45B TC112
TC 200 TC 86D TC 62 TC 172
SC 62C TC 213/ WG1
TC 76 ISO-EEMCO
TC 56 ISO-CASCO
SC 86A
SC86B
SC 86C
TC 57

UK - United Kingdom

WPL presently has 759 committes representatives, invelving 141 members of staff, on 675 committees
or bodies. Approximately 49% of these are related to documentary standards, including 43 chair
positions.

For example this includes membership of the following standards committees:

International
IS0 ;92 (9) [oumber of members (number of chairs or convenocrs)]

CEN:35(5)
IEC - 30 (4)
Tack [.1 Final Report (PU) 2.0 30
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National
BSI (UK naticnal standards body) : 114 (15)

YU - Serbia and Montenegro

National standardization body (Institute of Standardization) of Serbia and Montenegro has its
Technical Comumittees, 1n which the experts from ZMDM are the active members. There are members
form ZMDM in almest all Technical Committees dealing with metrology issues and matters of
conformity and general interest.

Tack i1 Final Repors (PL} V2.0 40
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R&D fields of research in metrology
answers of all countries

“See attached templates™
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Landscaping - number of countries working in the field
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Annex 4:
The European Metrology Research Programme —the EMRP (Version 2007)
"http://www.euramet.org/index.php?d=993"
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Annex 5:
IMERA Plus Resear ch Council Opinion

Formal opinion of the EMRP Research Council with regard to the iVERA-Plus (ERA-NET Plus)
2007 Call and Selection process and list of selected Joint Research Projects

EMRP and iIMERA-Plus have given a full and open description of the IMERA-Flus call for the
proposals and selection process that they have undertaken in the past 7 months. They have explained
the critical constraints they had to work within and the overall aims of this ERA+NET phase of the
EMRP ambition.

The issues raised by the Research Council concerned the challenge of comparison of projects from
the 4 different Targeted Programmes. IMERA-Plus explained their approach to this issue and satisfied
the Research Council that they had done their utmost to ensure independent evaluation and fair
allocation across the 4 TPs. In fact only 4 of the total of 39 projects were directly affected by this
‘between TP” competition. IMERA-Plus explained how they elicited non-NMI stakeholder input for the
Health TP, which is a non-traditional challenge for the NMIs across Europe.

The Research Council would like to congratulate the EMRP and IMERA-Plus on the very good
process they have implemented under the ERA-NET Plus phase of the EMRP. The Research Council
was particularly impressed by the fact that the different National Governments have recognised the
need to make a genuine cross European basis for Metrology by matching the EU contribution by a
factor of 2:1 and allowing national resources to be subject to an independent joint European process
of selection.

The Research Council therefore gives a positive opinion of the process and the outcome of the
IMERA-Plus call and project selection process, including the final ranked list of Joint Research
Projects. The Council look forward to successful outcome of these challenging metrology research
projects over the next few years. This current initiative is an important contribution to the further
development of the European Research Area.

Furthermore, recognising the success of this pilot phase, the Research Council strongly recommends
that the metrology community and the European Commission move rapidly towards a proposal to
Council and Parliament for a joint programme under Article 169 of the European Treaty. Metrology
underpins virtually all areas of research in the Framework Programme, facilitates innovation and
supports many aspects that impact on the quality of life of the European citizens. Open to all
interested and competent European institutes able to deliver sustainable input into the European
metrology system and working with wider stakeholders, such a programme will have significant impact
at European level. The Research Council see the joint EMRP under Article 169 as a crucial
component of the European Research Area

EMRP Research Council, Paris, 28th November 2007
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