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Recognising the importance of knowledge transféivities, a task group in IMERA has
advised on KT aspects relevant to the project. idewariety of knowledge transfer
mechanisms have evolved to different degrees iticgaating countries such as direct
research collaboration with industry, collaborasiavith regulatory agencies, universities
etc, “metrology clubs” - interest groups around csfie topics, best practice guides,
scientific publications and participation in docurtay standards activities. The various
national approaches to transferring the knowledgeeated by the metrological R&D
activities have been surveyed. A workshop has ifiest opportunities for the
practitioners to improve national KT activities.d®enmendations on KT as an essential
component in the European Metrology Research Pnomeaare given.
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EXECUTIVE SUMMARY

Measurement knowledge transfer is a key factoretrotogy’s impact on modern society
since better measurement is an essential componpmmoting innovation, growth and
welfare. KT is considered an essential element iBuropean Metrology Research
Programme since new measurement knowledge, crdatesearch, needs to be
transferred to be useful. Recognising the impodaat metrology knowledge transfer
(KT) activities, a European task group lead by &8&sisted by NPL (UK) and other
IMERA partners, is part of the EU ERA-NET projedlERA — Implementing a
Metrology Research Arelattp://www.euromet.org/projects/imerand has been advising
on KT aspects relevant to the project.

Metrology KT is a two-way information exchange beém national metrology
institutes (NMIs) and metrology stakeholders (ursitees, practitioners, industry,
regulators). A wide variety of knowledge transfezahanisms have evolved to different
degrees in participating countries such as diresearch collaboration with industry,
collaborations with regulatory agencies, univegsitietc, “metrology clubs” - interest
groups around specific topics, best practice guidssientific publications and
participation in documentary standards activities.

A European survey conducted during 2005 in iIMERAhe various national
approaches to transferring the knowledge genetatedetrological R&D activities gave
some indication of the expectations and experieraesnetrology KT of European
stakeholders, particularly, which are the best wafy¢earning about measurement and
which measurement subject is most interestinghtniMERA KT survey of 2005, no
great differences overall were found amongst th@oua metrology knowledge transfer
mechanismsin the benefit as perceived by stakeholders. Nbekyss, university training
in metrology is ranked lower than say NMI researolaboration in terms of benefit of
these mechanisms of metrology KT. Similarly, thare no great differences overall
amongst the variousubjects of metrology in the need as perceived by stakednsld
Nevertheless, metrology training in the emerginthimlogies (such as bio, nano, etc)
and in societal needs are ranked lower than sayiricain measurement uncertainty and
quality assurance. The overall low ranking of areeging technology is to be expected
and is in line with investigations of the overalvaaeness of European citizens in
emerging technologies such as nanotechnology, whiehalso typically more of a
research issue than an industrial concern at thg stges of development. The survey
also investigated the rating of the various metyplt&KT mechanisms and subjects by
stakeholders compared with NMIs. In most case&ebtaders appeared to give higher
ratings than NMls, that is, NMIs have a tendencyriderestimate the value of metrology
KT.

At a one-day workshop, held in Berlin ot December 2005, coordinated by the
IMERA T1.4 KT team, presentations were made noy arfilthe survey results but also
four case studies — two NMIs and two stakeholdganisations — of metrology KT. In
workshop break-out discussions, the nature of aiggiested plans for metrology KT as
part of the projected European Metrology ResearolgBmme were formulated.

For the future, the aim is to improve the effeetigss of metrology KT as a
means of improving knowledge level of metrologythe European Union and elsewhere.
Metrology KT covers a wide range of measurementdséseibjects as well a broad
spectrum of KT mechanisms. This calls fosecific, proactive coordinated actiorof
metrology KT in Europe, over and above the usuavkedge transfer attached to any
project. A number of recommended actions to thisae given in the conclusion.

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 5
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1 Introduction

Reliable measurement results are important in dlmesry aspect of our daily life,
ranging from fundamental science, through healthsadety to global trade.

It is therefore not surprising that one of the enessential ingredients in
improving trade, innovation, growth and well-beisgefficienttransfer of measurement
knowledge This is in line with the more general observatipade by the European
Commission in its so-called ‘Lisbon’ strategy, whiemphasises the role not only of
research but also education (and innovation) iroemming growth and employment

[fiqure 1].

Figure 1 The European Commission ’Lisbon’ Strategyphasising the role of educafion

The ERA-NET iMERA project has several tasks adsires stakeholder
interaction and knowledge transfer (KT). This givesme opportunity of spreading
awareness and obtaining feedback, and encouragitige gparticipation, from various
societal groups not immediately in the measuremmesearch sphere. The task has
included two surveys and a European workshop dur2@95 which identified
opportunities for practitioners to improve natioKdl activities [MERA T1.4].

" http://europa.eu.int/growthandjobs/

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 6
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Figure 2 Critical success factors for innovabtrade performance

Alongside improving testing and calibration metfiochew measurement
knowledge created in metrological research canladsexchanged with stakeholders as a
key action in enhancing measurement-related traderanovation are shown iirgure 2
Such critical success factors as new knowledgdioreand good knowledge transfer are
internationally recognised as essential in enhaytade and innovatio[T1 2003 .

What are the best mechanisms of transferring arfwt vaspects of
metrological knowledge are most needed? What wauli&European metrology KT
programme achieve which has significant added vedua mere collection of national
programmes? How should metrology KT be part of fineire European Metrology
Research Programme? Answers to these questiostydied in surveys and workshops
of the present IMERA T1.4 KT task, are given in thkowing chapters.

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 7
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2 Survey of Metrology Knowledge Transfer
in the European Research Area

Various national approachesto transferring the knowledge generated by megiohd
R&D activities have been surveyed in the Europeasedrch Area.

2.1 Survey structure

The basic structure of the survey was establighealigh two principal
dimensions of any pedagogical activihow to transfer knowledge amdhich knowledge
is to be transferred. The aim of the survey is thusnd the preferred way of transferring
the most sought-after knowledge.

There are many differentays of transferring knowledge including: direct
research collaboration with national metrology itose (NMI); 'Metrology clubs'
measurement guides/bogksneasurement training provided by national metrology
institute (NMI);, measurement training provided by university/ing&tumeasurement
training by commercial course provideneasurement conferences/workshops/summer
schools etc.

Other metrology KT mechanisms considered by sumespondents to be
beneficial were:
* Interlaboratory comparisons (ILC, KC, PT,...)
¢ Customer contacts
e  Standardisation
e« On job experience
e Spin-off companies

Measurement is a wide discipline and national olegy institutes are active
in knowledge transfer over a considerable rangaibjects such as:

MEASUREMENT QUALITY, including Measurement & qualitassurance;
Measurement & societal needs; Legal and regulatostrology; Decision-
making and conformity assessment

MEASUREMENT OF QUANTITIES, including How to measuie specific
quantity (mass, length, electricity etc); Measuratmgncertainty; Measurement
traceability

MEASUREMENT BY APPLICATION, including Measuremenh iEmerging
Technologies (e.g. nano, bio etc); Measurement éeearch & science;
Measurement & testing; How to measure for a spedfplication (process
control, industrial production, energy, pharmaaetitc)

MEASUREMENT SYSTEMS, including Measurement & softedr;
Instruments and sensors

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 8
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Figure 3 Value chain for metrology knowledge transf

Both the different mechanisms and the various oreasent subjects can be
ordered in a value chain, where one directifigufe J of knowledge transfer can be
from enabling science & technology — such as theeld@pment of advanced sensors at
universities — towards application of measuremewtvwkedge on-site at a factory when
making decisions about product conformity for ins& From the point of view of the
receiver of measurement knowledge — in this examptethe workshop floor or in
society — the value of metrology knowledge transfareases, the ‘closer’ the new
knowledge is transferred to him. Of course, KTasnmally a two-way process.

2.2 Stakeholder survey

2.2.1 Respondents

No. of replies by country
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Figure 4 Responses (absolute number of replies]55 in total) to survey bgountry

Principally the partner countries of the ERA-NETojpct IMERA were
targeted in these surveys. It was left up to th@nal metrology institute (NMI) of each
country to itself decide how best and to whom tsirdbute the survey. As a result, the
response frequency varied appreciably amongst iffereht countries, as evident from
figure 4

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 9
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Figure 5 Responses (absolute number of replies)rieey bystakeholder’

Even the response frequency from different categaf stakeholdeffigure
5] varied from country to country, again in part dading on each NMI's individual
decision about which categories of stakeholder werébe surveyed. Germany for
instance targeted mostly secondary (accredited Ddélpration laboratories:

Universities: 11
Extra-University Research Labs: 71
Stakeholder associations: 4

accredited DKD fjttp://www.dkd.info/en/_index.htjdabs: 372

while Sweden surveyed mostly other kinds of indakstakeholder. This should be borne
in mind, since there will probably be a considegaddmple bias for the survey work.

To the survey which asked for an estimation ofuahrexpenditure on
traceable measurement related activities in thgorent's organisation, typical
responses were of the order of 30 k€ but with ansal k€ to 40 M€, depending of
course on the type of organisation.

2.3 Benefits of different mechanisms of metrology

knowledge transfer
One main question to stakeholdessnfiex Al was to rank the benefit of the various
mechanisms for knowledge transfer. The correspgngliestion to NMIsAnnex B was
their own judgment of the efficacy of the differdif mechanisms. In each case, a choice
of three levels of benefit — little, moderate orahu- was available as well as a ‘no
experience’ option.

2.3.1 Relative and absolute benefit scores for deffent KT
mechanisms

T“EU denotes responses from other countries (mdst)) but excluding Germany (DE) and
Sweden (SE)

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 10
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82 Metrology KT Mechanism Benefit
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Figure 6(a) Ranking (relative) benefit of differdd mechanisms

To obtain absolute rankings, the number of resprgen each levei:
X, =little; x, = moderatex, = much
is weighted with a factom;, in the sum of scores of benefit for each mecmanis

X W,
Score= +——— )
X,
|
So as to be able to judge the statistical sigmifteaof eventual differences between the
different scores, a 95% confidence inter@js,, in each score is calculated with the
following expression based on the standard deviasioof the score:
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S .
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i i
§2 Metrology KT Mechanism Benefit

3,00

2,50

2,00 1
o
S 1,50 1
@ 1,00

0,50 -1

0,00 h T T T T T T

N2 N N o ° ©
S & D & 8 8 D
& S S) S & N> &
N & S ) & $ S
S5 W N 3°© S & N
& &Y A0 L $ N &
- N &\’0 & ) & ()
\}Q\ @50 @ Q,Q N3 \(\\(\
S > \\Q’G)@ q,‘?&@ o@ <&
R (@)
& S &
KT Mechanism

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 11



iIMERA Contract - 016220

Figure 6(b) Ranking (absold)eby stakeholders of the benefit of differdé mechanisms

As may be seen ifigure [6(b)], there are no great differences overall
amongst the various mechanisms in the benefit axeped by stakeholders.
Nevertheless, university training in metrologyasked significantly lower than say NMI
research collaboration in terms of benefit of thesechanisms of metrology KT, since
the respective scores, including quoted confidémtegvals clearly do not overlap.

2.3.2 Different stakeholders appreciation of a metlogy KT
mechanism

Taking one particular KT mechanism — universityiriiag — and examining the relative
benefit indicated by different categories of staleéér [figure 7, it is evident for
example that NMIs and universities themselves ap@ie university training more than
most industrial stakeholders who have little exgreze of such training.

§2 Metrology KT Benefit University/Institute
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Figure 7 Ranking (absolute) by different categonéstakeholder of the benefit of university
training

2.3.3 Eventual correlation between stakeholders andNMIs
perceived benefit of different KT mechanisms

*as scores and associated 95%-confidence interaldslated with equations (1) and (2), where
w=1;w, =2 andw; = 4
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Figure 8 Ranking (absolute) by stakeholders and N the benefit of differenKT
mechanisms)

A plot of absolute scorefiure § of the benefit of different KT mechanisms as dalty
stakeholders against corresponding scores of NWts, are one of the main providers of
such KT, can reveal the extent of correlation betwéhem. If perfectly correlated, that is,
where provider's ambitions and recipient’'s benefithe KT match exactly, then all point
would lie on a straight line through zero and védtklope of +1. Points lying above this
line would indicate a higher rating amongst stakddns than amongst NMIs, while
points lying below this line indicate a lower rgiamongst stakeholders than amongst
NMis for a particular KT mechanism.

As is evident fronfigure 8 university metrology training is rated somewhat
higher by NMIs than stakeholders, while commertialning, books/guides and NMI
research are rated higher by stakeholders than N®tsfidence intervals at the 95%-
level in the score, as given by equations (1) &)ddre also shown on this plot to aid
judgment of the significance of these observatid¢its. clarity, confidence intervals are
shown only on some of the points in figure 8, Iaise intervals are of similar size for the
remaining points.

NMIs were also asked to estimate the level ofvigt{in terms of FTE — full
time equivalent) with respect to each KT mechani®fithose NMIs who gave estimates,
typical levels lay about 0.2 FTE/year per KT medsan with a wide range between 0.1
FTE and 20 FTE.

8 as scores and associated 95%-confidence interahdslated with equations (1) and (2), where
wi=1;w, =2 andw; = 4

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 13
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2.4 Demand for different measurement subjects

A second main question to stakeholdehsirfex Al was to rank the need of the various
measurement subjects for knowledge transfer. Theegponding question to NMIs
[Annex B was their own judgment of the need of the différmeasurement subjects. In
each case, a choice of three levels of benefitle,Imoderate or much — was available as
well as a ‘no experience’ option.

241 Relative and absolute benefit scores for dédfent
measurement subjects

§3 Metrology KT Subject Needs
100%
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Figure 9(a) Ranking (relative) need of differelasurement subjects

To obtain absolute rankings, the number of resg®Rs in each levei:
X, = little; x, = moderatex, = much
is weighted with a factow;, in the sum of scores of need for each subject:

X W
Score= ——— (1)
X,
|
So as to be able to judge the statistical sigmiiie of eventual differences
between the different scores, a 95% confidenceviak€lqs0, in €ach score is calculated
with the following expression based on the standndation,s, of the score:

s X% (w - Scorg’
Cl,., =Scoret2 —— :s= |- i 2
o X x - 1 @)

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 14



iIMERA Contract - 016220

83 Metrology KT Subject Needs
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Figure 9(b) Ranking (absolut¢ by stakeholders of the benefit of differemeasure ment
subjects

As may be seen ifigure [9(b)], there are no great differences overall
amongst the various subjects in the need as peddly stakeholders. Nevertheless,
metrology training in the emerging technologiescfsas bio, nano, etc) and in societal
needs are ranked significantly lower than say inginn measurement uncertainty and
quality assurance, since the respective scorefyding quoted confidence intervals
clearly do not overlap.

2.4.2 Different stakeholders needs of a metrology K in
emerging technologies

Taking one particular KT metrology subject needaiiing in the emerging technologies
(such as bio, nano, etc) —, which had one of thed$b rankings in this survey in terms of
perceived need8P.4.1, and examining the relative needs indicated bffewtint
categories of stakeholddidure 14, it is evident for example that calibration lahtaries
appreciate the subject more than most industrédestolders. The overall low ranking is
to be expected of an emerging technology and li;iénwith investigations of the overall
awareness of European citizens in emerging tecgiesasuch as nanotechnology, where
according to a recent studgUROBAROMETER 200bonly about 9% had an interest in
these — although admittedly interest had doubleces2001. Emerging technologies such
as nanotechnology are typically more of a reseile than an industrial concern at the
early stages of development, and perhaps calibrdtiboratories are arguably more
research-oriented than industry.

™ as scores and associated 95%-confidence interadslated with equations (1) and (2), where
w=1;w, =2 andw; = 4
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83 Metrology KT Need Emerging Tech (nano, bio etc)
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Figure 10 Ranking (absolute) by different categoié stakeholder of the need of metrology
KT in the emerging technologies (such as bio, natw),as scores per need level

2.4.3 Eventual correlation between stakeholders andNMis
perceived need of different metrology KT subjects

Figure 11 Ranking (absollf} by stakeholders and NMis of the need of differewtrology
KT subjects

A plot of absolute scoredidqure 17 of the needs of different metrology KT
subjects as rated by stakeholders against corrdsmpecores of NMIs, who are one of
the main providers of such KT, can reveal the axtfncorrelation between them. If
perfectly correlated, that is, where provider's &mhs and recipient's needs of the KT

™ as scores and associated 95%-confidence interatislated with equations (1) and (2), where
wi=1;w, =2 andw; = 4
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match exactly, then all point would lie on a sttdiline through zero and with a slope of
+1. Points lying above this line would indicateigher rating amongst stakeholders than
amongst NMils, while points lying below this linediocate a lower rating amongst

stakeholders than amongst NMis for a particularohegy KT subject.

As is evident fromfigure 11 there is a good correlation between
stakeholders and NMIls in their perceived needs efratogy training in the different
subjects. There is a slight trend that stakehodfler higher ranking than NMls for each
subject — for instance for a subject such as measnt and testing. Confidence intervals
at the 95%-level in the score, as given by equsati{@) and (2), are also shown on this
plot to aid judgment of the significance of thedeservations. For clarity, confidence
intervals are shown only on some of the pointsignre 11, but these intervals are of
similar size for the remaining points.

NMIs were also asked to estimate the level ofvigt{in terms of FTE — full
time equivalent) with respect to each KT subjedt.ti@se NMIs who gave estimates,
typical levels lay about 0.1 FTE/year per KT subjedth a wide range between 0.05
FTE and 3 FTE.

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 17
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3 Assessing the Quality and Impact of
European Metrology Knowledge Transfer

In the present IMERA KT surveyg2], the benefit of various KT mechanisms and the
perceived need of different measurement subjecte wanked on a qualitative scale —
little, moderate or much — together with a ‘no eigece’ option.

Other measures, perhaps more quantitative, oduldity and impact of KT
can of course be used.

In another task [1.5] of thtMERA project, studies are being made of the
impact of national metrology research programmethénproject group. In addition to
impact measures in economic terms, metrics suabf asientific impact (publications,
exams, new methods); dissemination of knowledgeréas, lectures, conferences); and
international co-operation (EU-projecBJROMET patrticipation etc) are also covered.

Another recent example of different measures ofrategy KT is from a
survey of the Impact of the UK National Measurem8pstem (NMS) DATABUILD
2004, where impact is given in financial terms, boblh feasurement businesses as well
as measurement users where the NMS was consideta/¢é been essential or helpful.
Other questions in the Databuild survey asked mdgus to identify the main driver to
measurement-related changes in their businesseXtbet to which say, technology push
or market pull are met through better measuremauidcalso be a measure of impact.

"# $$% &
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The Databuild survey included a study of use ef MMS both in terms of
the various NMS services (information — publicatendownload; measurement club,
contract research etc) as well as use of othengem of knowledge about measurement.
These resultsDATABUILD 2006, figures 22 and 23] can be compared with the IMERA
results on KT mechanisms of the present survegiszsissed in 82.3 above. Universities
in the UK were seen as a principal measurement i§Vigier according tdATABUILD
[2006], while the IMERA survey ranked academic Metroldgy lower [figure 6(b].
Collaboration in NMI research, which was amongst tighest rated KT mechanisms of
the iIMERA survey, was ranked lower in the Databuslarvey, in comparison with
publication and advice which scored higher markehenUK NMS survey. However, in
another section QATABUILD 2006 87.4, when asked about areas of potential
improvement, over half of UK NMS users (53%) wolike to be consulted by the NMS
when they are developing their research programme.

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 19
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In a corresponding study of drivers and barriessichi as regulatory
requirements, process improvement, measure menbvapient etc) to the use of the UK
NMS [DATABUILD 2006, figure 31], the survey provides results which dam
compared with the iIMERA results on KT subjectsta present survey, as discussed in
§2.4 above. Regulatory requirements ranked highiesingst UK metrology stakeholders
while these requirements came in second placednMERA survey figure 9(b] to
subjects such as measurement in Quality Assuramteaecess to NMI expertise in for
example how to treat measurement uncertainty.

To this may be added the results of an eafi@TIMAT [2003] study of
international best practice in NMS KT mainly in divcountries — Australia, Canada,
Germany, Sweden and the USA. In that study, theievalf knowledge transfer is
considered in terms of potential economic benefitsthe ‘micro’ level, an emphasis on
commercial transfer of knowledge (‘move ideas ofit laboratories and into the
marketplace’) and a suggested role for ‘entrepreakeactivists’ in research-focussed
organisations are suggested, using MIT as a gledyadhmark Kelly 1999. At the global
level, high value-added products drive a large isecdf European and international
commerce and measurement has a significant impactdnomic terni.

In a guide to external quality assessment in HigukicationVroeijenstijn
[1995] points out that ‘First, quality means differenints to different people. Second,
quality is relative to “processes” or “outcomesTranslating this to metrology KT,
various aspects of quality of KT, in terms of:

Input (number of KT participants, budget, NMI sjaff
Process (aims, content of courses, KT organisation)
Output (pass/fail rate, increased competence)

#4Our econometric estimates of the economic impacheasurement activity show that this
spending generates almost €230 billion of direediymable benefits ...equivalent to 2.7% of EU
GDP.” Cited from Williams Get al, 2003
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will be rated differently by different stakeholdeb® they the participants themselves, the
KT providers or their respective managers.
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4 Existing Metrology KT in Europe

In addition to the IMERA T1.4 KT surveys [82] whictave insight into existing
metrology KT in Europe, this IMERA project also arised a one-day workshop [agenda
is given inAnnex  which allowed presentations of existing metrold§y in Europe.
The workshop also included a number of poster ptasens.

Some general observations from the workshop were:
- there were different understandings of the meaambscope of KT
there were different levels of engagement in timewation agenda
few NMIs had dedicated KT staff and projects
the analysis of impact was patchy
that the high development costs of training anddiweclopment of guides etc
was not being maximised at the European level
that metrology KT across national boundaries wapoitant for raising
competitiveness across the EU
that there was good support for taking KT forwantbiarticle 169 especially
from those that would find it more difficult to eage in the research agenda

4.1 Policy and future trends in Metrology KT at the
European NMls

The IMERA KT survey asked NMI respondents to intkcpolicy, including trends, in
the support given to metrology KT.

Resources

12
10

8

6

4

2

0 I I . T

decreasing same increasing

Figure 12 Trends in resources apportioned to MegywKT at European NMls

A majority of European NMIs asked in this IMERAreey responded that
resources dedicated to metrology KT would staydrgnchanged in the next five years

[figure 17.

Metrology KT was not only given priority in the mext of education but
also within innovation and regulation, as seefigare 13 Metrology in the context of
innovation has recently received increased empliBgdis2003.
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Emphasis
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Figure 13 Emphasis apportioned to Metrology KT luwydpean NMls

At the IMERA KT Berlin workshop, four invited speails gave their views of various
aspects of metrology KT, and their presentatioessammarised in the next sections.

4.2 Perspectives of Metrology KT

Mr. Vladimir Ludvik (COSMT, CZ2) from the Office dbtandards, Metrology and Testing
[www.unmz.cz], which is an organisation within the Czech Minysof Industry &
Trade, reported on responses in the Czech repubtice iIMERA T1.4 KT survey [82].
Among the conclusions drawn was the need to engeuraore cooperation between
stakeholders (in sectors such as transportatiorhaatihcare) and CMI, the Czech NMI.
The responses to the KT survey also revealed gignif differences in the views of
metrology KT between a university and a major Czeemufacturer.

Dr Klaus-Dieter SommerLMET, DE) in a talk entitled, “Implementing the GUM in
Germany’s Industrial Metrological Laboratories aiml University-Study Courses”,
presented a summary of metrology KT developmerdrtiyy with the motivation for
courses in the treatment of measurement uncertasaiye historical perspective was
given of for instance the formation 1999 by PTB:(therman NMI) of a working group
with both institute, university and industrial megnb, in response to a somewhat hesitant
implementation of the GUM approach to the evaluatib uncertainties in German DKD
(accredited) laboratories. Courses have in receatsybeen given in not only German but
also Austrian and Swiss industries, governmentdsdnd other institutes. Some of the
latest developments include a new university cog& hours) in Measurement data
analysis and uncertainty determination. Dr Sommemcluded with an invitation to
collaborate in teaching material, possibly undere thMERA umbrella.

4.3 Case studies of Metrology KT

A case study of teaching Metrology in Chemistrydzhen the extensive experience of Dr
Philip Taylor of the EC Joint Research InstituteMi® (BE) and his colleagues was
reported in a talk entitled “European Sharewareiriling & Education Initiatives for
Metrology in Chemistry: TrainMiC and AcadeMiC 20812005”. Motivation for this
programme can be found in requirements on measutteimerarious EU directives and
the need for a uniform implementation. Experie naingd in for example interlaboratory
comparisons and proficiency testing shows thatethgrstill some work to be done to
improve the metrological competence of analyticalboratories, for instance. This
motivated the development of two sets of metrol&dy — TrainMiC directed towards
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analytical laboratories and more recently AcadeMiCthe university level — as a pan-
European effort driven by EU enlargement.

The NPL in the UK has the vision of becoming the Ntlat delivers the highest
economic and social impact within its remit, andedbence in knowledge application is a
key thrust, reported Ms Glenis TelleMFL, UK) in her talk, entitled, "Measurement for
Innovation — a New Programme for Knowledge Trarisf@bout 15% of NPL's budget is
devoted to knowledge transfer, covering a wide ean§ activities, including joint
industry projects, secondments and consultancy, iavalving both large and small
private companies and public sector agencies. Sleimaired some of their experiences
gained in this programme, including the advice &kenmetrology KT as ‘light touch and
non-bureaucratic’ as possible.
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5 Future of Metrology Knowledge Transfer in
the European Research Area

5.1 Identifying opportunities for Metrology KT

The one-day IMERA KT task 1.4 workshop [agenda iigeig in Annex { included a
session of break-out discussions followed by a h®gis and recommendation
formulation in plenum. The next sections contaisuanmary of the points raised by the
break-out discussions concerning what is considterds: metrology KT; what would be
considered as a European (as opposed to a suntiemfaip KT programme and finally
what steps are necessary towards such a Europeaotiity.

5.1.1 What is KT?

KT is the dissemination of measurement knowledgeegged through research to the
user who can generate wealth and welfare in society

KT is a flow of information about measurement kneade in a TWO WAY PROCESS

Generators of metrology knowledge are:
NMI
Universities
Practitioners of metrology (local inspectors, pefien, consultants

Users of metrology knowledge:
- SME
Big Enterprises
Calibration of Test laboratories
Regulators (Healthcare, Food, ...)
Universities and educational institutions (traie thainers)
Practitioners of metrology (local inspectors, pefien, consultants, ...)

Distinguish between vertical and horizontal
Horizontal measurement KT — between NMIs - is alsweered by T1.7, T3.2 and
Marie Curie

Broad definition:

— Publish papers, training courses, proficiencyings university study, hands-on /
on-site training, consultancy, guides & books, vebikps, applied or joint
research, funding post-doc positions, secondmewtérom industry, e-
learning/distance learning

* Education (courses.....)

¢ Information (clubs, lectures, publications, weles)

* Joint R&D, including spin offs

* Secondments

* Services

e Calibration and testing

e PT provision

e Consultancy

e “Metrology in short”, text books;

* Magazine, web site (availability of EUROMET doceints);
» EUROMET guidance notes/harmonized procedures;
» Calibration

e Training (including Ph. D)
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*  Spin-off companies

e Clubs

* Collaborative research and development
¢ Inter-laboratory comparisons
Consultancy

Seminars and workshops
Standardization

Publishing, websites

¢ Roadshows

¢ Promotional information

51.2 How can KT be improved to increase European
cooperation?

General model: European level projects (eg preparabf training materials) combined
with national level distributiofiPendrill 2003]
— European parts funded in Article 169 EMRP?
¢ EUROMET WG on KT
— Procedure for how to deal with KT in 169
Create KT research projects within IMERA
— Training knowledge base (on-line support fomirag & la DFM)
— Inventory of material for teaching
— Uncertainty training
* Marie Curie — will it be more attractive?
« Joint R&D projects (external to NMIs)
* Linkage with international/European/sectoral lesdeg WMO, WHO, UNIDO,
Olympics, WELMEC, EA, CEFIC........
* Increased coordination & info sharing betwee nNiivdls
e Secondments

e Justdoit........
Barriers:
— Language

— Competition between NMIs for calibration market
— What is the access to EMRP research output forlsNRbt involved in a
particular project?
— Easy enough for published results
— Other KT mechanisms rely on more — e g consujtame the job training

Education
e Common teaching and training materials
« Are we prepared to put our existing material icoanmon pot?
« Availability in local language(s)?
« Shared availability of training experts
¢ Could EUROMET have a KT database available omwitie?
* Could we do more of it?
« Development of European metrology clubs;
e TrainMIC extended to other fields of metrology

Information
e Sharing of existing KT mechanisms and toolkitaps, publications, courses.....
» Publicity of activities across borders, systematiaring of information
e Sharing information about key areas and how &ffechey are, measurement of
impact
» Standardised measurement procedures and guitEsQMET/EA guides)
Improved linkage to related websites
Roadshows
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* Promotional information

IS THERE A COMMON EUROPEAN SOLUTION?
¢ No, but there may be in some cases or for grofigsuntries
e Full common policy to be implemented with a feadeapproach: limits of
variability such as languages, organization, ...

5.2 Metrology knowledge transfer as a means of
mitigating ethical, gender and societal concerns

Providing for efficient knowledge transfer is onetbe key actions in any programme
addressing ethical, gender and societal aspPetsdfill & Havrlantova 2006of rapidly-
developing technologies, such as metrology.

In studies of Science and SocieBUJRAB 2004, the importance of knowledge transfer
with the following parts of society is emphasised:

Europe’s future depends on the young

Cultivating an interest in science & technologyaatearly stage and the ability
for critical thinking. New/improved means of tramging knowledge about
metrology (and it societal implications)

Improving public engagement with research

New/improved means of transferring knowledge almetrology (and it societal
implications)

Embedding the societal dimension in science

Implementing societal concerns in the proposed EM&Pexample

Institutional links between science and society

Involving civil society in research activities

To this list could be added out-reach activitiesectied to other sectors of society

proportionally under-represented in science antinelogy, such as women, minorities
and the developing world.
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6 Conclusion and Recommendations

Metrology knowledge transfer:

¢ Should be an important element in the Europeanidiigy Research Programme
since new measurement knowledge, created in rdgaseds to be transferred to
be useful.

* is a key factor in_metrology’s impact on modeogisty since better measurement
is an essential component in promoting innovatgrowth and welfare.

e is a two-way information exchandsetween NMIs and metrology stakeholders
(universities, practitioners, industry, regulators)

e covers a wide rangef measurement needs/subjects as well a broadrspeof
KT mechanisms.

This calls for aspecific, proactive coordinated actiorof metrology KT in Europe, over
and above the usual knowledge transfer attachedhyqroject. There is need for some
creativity since, to date, relatively few NMIs hagedicated KT staff and projects; there
are different levels of engagement in the innovatigenda; the high development costs
of training and the development of guides etc is being maximised at the European
level and metrology KT across national boundarieas wmportant for raising
competitiveness across the EU. There is good stiimotaking KT forward into article
169 especially from those that would find it monficllt to engage in the research
agenda.

A number of recommended actions to this end arengbelow.

6.1 What are the best mechanisms of transferring
and aspects of metrological knowledge?

In the IMERA KT survey of 2005, no great differesceverall were found amongst the
various metrology knowledge transfaemechanismsin the benefit as perceived by
stakeholders. Nevertheless, university trainingnetrology is ranked significantly lower
than say NMI research collaboration in terms of di¢nof these mechanisms of
metrology KT.

Similarly, there are no great differences ovemailbngst the variousubjects
of metrology in the need as perceived by stakehsldéevertheless, metrology training
in the emerging technologies (such as bio, narg), atd in societal needs are ranked
significantly lower than say training in measurememcertainty and quality assurance.

Taking one particular KT metrology subject neettaining in the emerging
technologies (such as bio, nano, etc) —, which dwael of the lowest rankings in this
survey in terms of perceived neggl.4.3] it is evident for example that calibration
laboratories appreciate the subject more than indastrial stakeholders. This is in line
with investigations of the overall awareness of dpean citizens in emerging
technologies such as nanotechnology as well asittimtmore a research issue than an
industrial concern at the early stages of develapme

The survey also investigated the rating of theiousr metrology KT
mechanismg$82.3.3]and subject§g82.4.3] by stakeholders compared with NMls. In most
cases, stakeholders appeared to give higher rathegs NMIs, that is, NMIs have a
tendency to underestimate the value of metrology KT
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There are different measures of the benefit ofouar mechanisms: in
addition to a purely qualitative measure such asdus the IMERA surveys, more
quantitative terms can be used. There is someagerith consideration of the impact of
metrological R&D as studied in the IMERA T1.5 task.

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 29



iIMERA Contract - 016220

The following points were raised at breakout distass at the IMERAKT workshopin
Berlin, I*' December 2005:

6.2 What would a European metrology KT
programme achieve?

As opposed to a simple collection of existing nagiometrology KT programmes, a
European programme would include the following asme

Getting metrology engrained into European activity
» Contribute to meeting and satisfying common rexuents
« EU legislation and standards etc... (developmematnofimple mentation of)
« Increased skills and knowledge base

Instrument in regional policy
« Contribution to building an integrated metroladinfrastructure of EU
* Emerging countries:
— special type of KT (standards, conformity assess,...),
— special information on metrology used for emeggdiechnologies

Common approach/harmonized procedures
» Effectiveness of KT/Improving knowledge levelraétrology;
* Reduce the national interpretation/ create afiedti vocabulary;
* Increase of efficiency
— By common use of resources
— Common generation of training material
« Exchange of best practices
e Access to broader knowledge base
» Facilitation of specialisation

6.3 How should metrology KT be part of the future
European Metrology Research Programme?

6.3.1 Workshop recommendations

Most NMIs see a programme of metrology knowledgedfer as not merely a ‘service’
to industry, but rather as an essential activigoamted with their research.

Some general observations from the workshop were:
- there were different understandings of the meaamscope of KT
there were different levels of engagement in timewation agenda
few NMlIs had dedicated KT staff and projects
the analysis of impact was patchy
that the high development costs of training anddineelopment of guides etc
was not being maximised at the European level
that metrology KT across national boundaries wapomant for raising
competitiveness across the EU
that there was good support for taking KT forwamgbiarticle 169 especially
from those that would find it more difficult to eage in the research agenda

Vehicles for KT

« Focus group related to INTMET, then TC if needed.
* Should make space in EMRP for KT projects
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* KT coordinators to meet, perhaps activity shdagdundertaken as an ad-hoc
group under INTMET

Identify KT contact person per NMI
« Full support of one single person per countnhwdarification of the content of
KT (all stakeholders including Society, NMIs (exole of personnel)),
responsibility of giving information ...
» KT contact — need a facilitator role
— Inlarger NMls — too much for one person
— Smaller NMIs — too expensive to fund full person
* At present not every country can name someorigt iwould be helpful if they
could

Project ideas:
— GUM course
— e-learning: central server or template for materi
— Share on-the-job training capability across barde
— European metrology PhD
— EUROMET metrology newsletter
— European metrology journal
— EUROMET/EA guides (funded activity)
— Improving mechanisms for secondments
— Marie Curie series of Conferences and Trainingr€es

6.3.2 Proposed Metrology KT programme (part of EMRB
6.3.2.1 WP 1 Metrology KT Coordination

Provide overall coordination of European Metroldgy programme. As mentioned in
the draft® Article 169 decision EMRP, this includes:
“Activities related to the joint RTD programme aslidered by the national
metrology institutes, and the institutes designdgthem.
d) Supporting metrology Knowledge Transfer (KT)iaties
Activities aimed at the wider EUROMET community proting participation by
non-partner EUROMET members in KT and training\ati#is
RTD and KT activities in association with the Ihste of Reference Materials
and Measurements - IRMM - (part of the Joint Rese&entre of the European
Commission).”

Activities would include KT capacity building amomgMIs; collaborative research
including secondment, etc.

A new KT Group is proposed to be formed for thisrcinated proactive European
Metrology KT programme. The Group will be populatedKT contact persons per NMI
where available. An initial piece of work would loat objectives, strategy, operational
framework and ensuring the work is inclusive, amdsét some success measures to be
evaluated at the end. The cost of each of the KiViges is not equal e g collaborative
research is very expensive, so there is also d Iaimaost cost effective?' question.

Deliverable: Coordination plan for Metrology KT in IMERA Ar.l69/EMRP

6.3.2.2 WP 2 External funding of Metrology KT

88 RTD-B2 Article 169 decision EMRP 12 December 20DRAFT, ANNEX relating to the
European Metrology Research Programme
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A variety of potential sources of external fundsugport for developing metrology KT
are available, including EU/Marie Curie/Science &ctety etc.

Deliverable:Proposal to EU Marie Curie 1.4 Conferences/Tranin
6.3.2.3 WP 3 Metrology KT & Innovation

Better measurement is an essential component imgiing innovation, growth and
welfare. This WP aims to explore existing and pbté&d future actions where the
principal aim of metrology KT is innovation, rath#san education or regulation. Actions
could include mechanisms for metrology KT for inaten as well as impact assessment
(including coordination with iIMERA task T2.5 Addeisg intellectual property issues
and IMERA T1.5 Impact).

Deliverable: Collation of existing national studies of KT & lowation. Proposed
Metrology KT innovation Action in EMRP

6.3.2.4 WP 4 Metrology KT & Regulation

Metrology KT is motivated in part by its support tiee implementation of regulation
(quality assurance, health & safety, infrastructimeinnovation, trade, etc). How can
Metrology KT be improved in a dialogue with regolest — for instance standardisation
bodies, accreditation bodies — and actors in quafisured measurement and conformity
assessment (secondary calibration laboratoriesngdaboratories, notified bodies, etc)?
Coordination with iIMERA task T2.8 Ethical, gendexasocietal issues.

Deliverable Input to proposed EUROMET INTMET project “Embedgi best
measurement practice in regulatory activity — EMBPRNPL].

6.3.2.5 WP 5 Metrology KT & Research

Collaboration in research is one important mechareé Metrology KT between NMIs
and major research teams at universities, inssifuiedustries etc. It enables the
development of new SI definitions; metrology in #merging technologies (bio, nano
etc) and moré . This WP explores means of making more effecticordinated
mechanisms between NMIs and these major reseantstevhich to date have however
been few and rathead hoc International coordination with correspondingi@s in
CGPM/IUPAP etc.

Deliverables: Metrology KT Impact study (in coordination with BRA T1.5).
International conference on Physics & Metrology

6.3.2.6 WP 6 Metrology KT & Education

Metrology KT is part of wider educational and tiaign activities in the European Union.
Coordination between Metrology KT actions by NMIghwother actors in education and
training is to be explored. Areas could includeveintory of university material for
measurement teaching/KT; industrial training cosyssntinued support for European
METROLOGIE 2009 congress; etc

Deliverable:Proposal to EU Marie Curie 1.4 Conferences/Trajnin

6.3.2.7 WP 7 Metrology KT development of materiaby NMIs

Development of Metrology KT material in a coordeétaction amongst NMIs. Areas

™ Pendrill L R 2006
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could include: inventory of NMI material for teao/KT; e-learning template for KT
material; need for European Metrology journal/netisk/guides; secondmeht$
between NMIs and stakeholders (university, indystry

" Secondments "horizontally’ between NMIs dealt WithMERA Tasks 1.7 + 3.2
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ro.ro®  IMERA - Implementing Metrology in the EuropeResearch Area

4

AN

European Metrology Knowledge Transfer consultation

The present surveyis of stakeholders' views of measurement knowlettgasfer generated by

metrological R&D activities.

Please send your responses to the Task Leaderéaduelow) by28" October 2005

1. Measurement needs and interests

Does your organisation have an interest in qualitgssured measurement?

- if yes, specify which quantities:

XIYES
[ INO

[ | Mass [ | Length/dimension

[] Amount off[] Photometry/
substance/chemistry| radiometry

[ ] Time & frequency
[] Temperature

L]
specify

| Electricity
Derived  quantity

Estimate annual expenditure on measurement-relatedctivities
in your organisation where metrological traceabiliy plays an

important role :

€

Organisation Name: E-mail: Phone:

(voluntary reply

Type of [L] Industry L] University/ institute  [[_] NMI

organisation [] Instrument manufacturer [] Course provider [] Other
[] Regulator/authority [ ] Standards body specify

2. How much have you benefited from different mechanisms of Kin metrology?

KT Mechanism No Little | Moderate | Much | Activity | Comments
experience| benefit | benefit benefit | (€/year)

Direct research collaboration with

national metrology institute (NMI) o o o o o

'Metrology clubs' | L L L L

Measurement guides/books | || || || ||

Measurement training provided

by national metrology institute |[ ] L] L] L] L]

(NMI)

Measurement training provided

by university/institute N N N N N

Measurement training by

commercial course provider L] L] L] L] L]

Measurement

conferences/workshops/summer |[] L] L] L] L]

schools etc

Other measurement KT activities

Specify: N N N N N

Send your responses to:

iIMERA WP1.4, c/o Dr L R Pendrill, SP Box 857, SE148 BORAS, Sweden

email: leslie.pendrill@sp.seel. +46 (0)33 16 54 44 BB8th October 2005

Www.sp.se/metrology

Task 1.4 Deliverable D1.4 Report V 1.0 (PU)

36




3. Measurement Educational Needs

Measurement subject Little | Moderate | Much | Comments
need | need need *Use separate page if neede

o

MEASUREMENT QUALITY

Measurement & quality assurance

Measurement & societal needs

Legal and regulatory metrology

AEEN

Decision-making and conformity assessmel

MEASUREMENT OF QUANTITIES

How to measure a specific quantity (ma]e_s,
length, electricity etc)

O OO O OU O Codo
O OO O OU O Codo

Measurement uncertainty []
Measurement traceability []
MEASUREMENT BY APPLICATION
Measurement in Emerging Technologies (E@r
nano, bio etc)

Measurement in research & science []
Measurement & testing [ ]
How to measure for a specific applicatjon
(process control, industrial production, enef [

pharmaceutics, etc)

MEASUREMENT SYSTEMS

Measurement & software/IT

Instruments and sensors

Other
Specify

Thank you for your replies!
"IMERA - Implementing Metrology in the European
Research Area"

Modern society requires reliable measurementsdiatthe same answer wherever they are made. Jhis i
achieved by use of the International System of4J§8t) which is based on and, in turn, supportgicoal

and long-term research in fundamental science egtthblogy. The new EU ERA-NET project "IMERA —
Implementing Metrology in the European ResearchaAfhttp://www.euromet.org/projects/imefaims at
encouraging and supporting metrology researchatiits undertaken by several countries and devejopi
synergy between national metrology institutes (NBHY their existing activities.

Recognising the importance of knowledge transferF)(Kctivities in this context, an iIMERA task group
(WP1.4) is advising on KT aspects relevant to ttageot.

Send your responses to:

iIMERA WP1.4, c/o Dr L R Pendrill, SP Box 857, SE146 BORAS, Sweden
email: leslie.pendrill@sp.seel. +46 (0)33 16 54 44 BB8th October 2005
www.sp.se/metrology
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Annex B
European Metrology Knowledge Transfer landscape

The present surveyis of national metrology knowledge transfer (KTgngrated by metrologica
R&D activities.

Please send your responses to the Task Leaderésdulow) by28" October 2005

0. Identification of respondent

Organisation: Name: E-mail: Phone:

Type of organisation
[ ] Government ministry [ ] National metrology institute (NMI)[_] Other specify

"IMERA — Implementing Metrology in the European Research
Area"

Modern society requires reliable measurementsdiatthe same answer wherever they are made. Jhis i

achieved by use of the International System of2J§8) which is based on and, in turn, supportgicoal
and long-term research in fundamental science ectthblogy. The new EU ERA-NET project "IMERA —
Implementing Metrology in the European ResearchaAfhttp://www.euromet.org/projects/imefaims at
encouraging and supporting metrology researchatiies undertaken by several countries and devejopi

synergy between national metrology institutes (NMRNd their existing activities. Recognising the

importance of knowledge transfer (KT) activitieghis context, an IMERA task group (WP1.4) is adds
on KT aspects relevant to the project.

1. Policy for metrology KT

Resources for KT in next 5 years
[ ] decreasing [ ] same [ ] increasing

Policy emphasis of KT
[] KT to support innovation [_| KT to support education [_] KT to support regulation
[] KT to support other specify

Do you have a KT national Are you prepared to present your activity at the IMERA KT
coordinator? Workshop?

[JYES [INO Poster: [_] YES [ ]NO

Short oral (20 min): [_JYES[ ] NO

Does your KT activity|If ‘yes’, which aspect of your KT activity?
represent best practice?

CJYES [INO

IMERA T1.4 Metrology Knowledge Transfer Workshop
PTB Berlin-Charlottenburg, Berlin (DE)
Thursday 1°' December 2005

Task 1.4 Deliverable D1.4 Report V 1.0 (PU) 39



Annex B

2. Scope of different mechanisms of KT in metrology in youcountry

KT Mechanism

No
activity

Little
activity

Moderate
activity

Much
activity

Level of
Activity
(FTElyearj*

Comments

Direct research collaboration
between NMI and stakeholders

]

]

]

[]

Secondments (exchange
personnel) between NMI and
stakeholders

pf
]

L]

L]

]

'Metrology clubs'

Measurement guides/books

Measurement training provided
by national metrology institute
(NMI)

Exploitation of measurement
Intellectual Property (IP)

Measurement training provided
by university/institute

Measurement training by
commercial course provider

Measurement
conferences/workshops/summer
schools etc

Other measurement KT activities

Specify:

O O jogjg) @

O O jogjg) @

O O jogjg) @

O O ojgio) .

H¥ETE = Full time equivalent (so that a person wogkhalf time = 0.5 FTE)

iIMERA WP1.4, c/o Dr L R Pendrill, SP Box 857, SE148 BORAS, Sweden

Send your responses to:

email: leslie.pendrill@sp.se, tel. +46 (0)33 16484by 28th October 2005
www.sp.se/metrology
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Annex B

3. Measurement Educational Topics

Measurement subject | Little Moderate | Much activity | Level of| Comments

activity | activity activity *Use separate page
(FTE/yearj |needed

MEASUREMENT

QUALITY

Measurement & quality

assurance L L L

Measurement & societ

needs atl L L

Legal and regulator

metrology yD [ L

Decision-making and

conformity assessment [ [ [

MEASUREMENT OF

QUANTITIES

How to measure a specific

quantity (mass, length[ ] [] L]

electricity etc)

Measurement uncertainty| [ ] [] []

Measurement traceability| [ ] [] []

MEASUREMENT BY

APPLICATION

Measurement in Emergin

Technologies (e.g. nan[i:l [] L]

bio etc)

Measurement in resear

& science C|h——| [ L

Measurement & testing || ] [] []

How to measure for Ja

specific application

(process control, industrial | L] L]

production, energy,

pharmaceuutics, etc)

MEASUREMENT

SYSTEMS

Measurement &

software/IT [ L L

Instruments and sensors |[_] [] []

Other

Specify L] L] L]

Thank you for your replies!

Send your responses to:
iIMERA WP1.4, c/o Dr L R Pendrill, SP Box 857, SE148 BORAS, Sweden
email: leslie.pendrill@sp.se, tel. +46 (0)33 16484by 28th October 2005

www.sp.se/metrology
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Annex C
Agenda
IMERA T1.4

Metrology Knowledge Transfer Workshop

PTB Berlin-Charlottenburg , Berlin (DE)
Thursday 1 December 2005

European Metrology Knowledge Transfer Landscape

08.30 Registration(Foyer Helmholtz building
09.00 Welcome and iMERA Introduction(Helmholtz plenary) Henson & Kihne
09.15 Introduction IMERA T1.4 KT Pendrill
09.30 Landscaping European metrology KT. Survey rests Pendrill
10.00 Poster Sessidfiwith coffegHelmholtz mezzanine)
10.45 Perspective of Metrology KT. 1 Mr. Ludvik (COSMT, C2
11.10 Perspective of Metrology KT. Il. ~ Dr Klaus-Dieter Sommer (LMET, DE)
11.35 Case study of Metrology KT. I. Dr Philip Taylor (IRMM, CE)

“Teaching Metrology in Chemistry”
12.00 Case study of Metrology KT. II. Ms Glenis Tellett (NPL, UK)

"Measurement for Innovation"
12.30 Lunch

Future of European Metrology Knowledge Transfer?

13.30 Introduction to break-out group discussiongHelmholtz plenary) Pendrill/Tellett
13.45 Group discussions”

What is metrology KT?
European KT collaboration

Next steps
15.30 Tea
16.00 Synthesis of group discussiorf$5 - 20 min. eagh Group Leaders
17.00 Conclusions and future work

358 posters should be brought to registration and vélimounted by local staff (Helmholtz mezzanine)
Prel. 3 — 4 groups of 10. Meeting rooms: Helmhplenary + New Helmholtz + Siemens Room + CoupalerR
(+ Presidential room)



iIMERA - Implementing Metrology in the European Basch Area
Annex C

KT Posters

All participants are invited to display at the Wehop a poster (90 cm wide x 120 cm high) of their
metrology knowledge transfer activities.

Posters should be brought to registration andbeilmounted by local staff (Helmholtz mezzanine).

KT Surveys — reminder

Reminder: Please reply to IMERA T1.4 KT survey®ur yesponses will provide valuable

input to this Workshop and overall Task — thanklyou

IMERA measurement KT stakeholder survey (MS WORD) (PDP
IMERA measurement KT NMS landscape survey(MS WORD (PDP

Participation in KT Workshop

Please indicate by1™ Novemberat the latest whether you will attend the KT wdws. Replies please to
IMERA Secretary, Deborah LeBgborah.Lea@npl.co.ukith a copy to IMERA T1.4 KT Task leader, Dr
Leslie Pendrill Jeslie.pendrill @sp.se

1-2 per iIMERA partner
| + 1-2 Invited speakers + Deborah Lea Total

Berlin Excelsior Hotel
Hardenbergstr. 14
10623 Berlin

phone +49 30 3031 55-0
fax +49 30 303155 1002
www.adambhotels.com

40 single rooms at 82 Euro per night including kfast not yet fixed number of double rooms at 10¥oE
per night including breakfast

Arrival: not before November 30 Departure: no later than December 4th

All expenses are covered by the guests themselves.

Please refer to the code "IMERA" for booking, thems will be held untiNovember 11",

See you in Berlin!

IMERA WP1.4, c/o Dr L R Pendrill, SP Box 857, SE136 BORAS, Sweden
email: leslie.pendrill@sp.se, tel. +46 (0)33 16484
www.sp.se/metrology
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