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Preface

The Ministry of Education, Lifelong Learning and Religious
Affairs commissioned RAND Europe to undertake a rapid
review of the Greek research and development (R&D)
system. R&D systems have an impact on levels of innova-
tion and progress, and therefore have an important role in
generating economic and social outcomes. A healthy R&D
system helps to drive the economy by stimulating both
supply and demand for technologies and services, thereby
creating employment. For this reason, this report was com-
missioned to identify the scope for reform and improve-
ment within the Greek R&D system.

This review is based on a SWOT analysis of the strengths,
weaknesses, opportunities and threats relating to the Greek
research system. The analysis was informed by expert inter-
views, workshops with the Research Centres’ leadership,
document and literature review, review of external evalua-
tions undertaken in 2005 (peer review), desk-based research
and a bibliometric analysis. Based on our analysis we make
two key observations:

1. The Greek R&D system is in need of reform, which
should begin in the near future. The SWOT analy-
sis identified a number of shortcomings in the cur-
rent system that need to be addressed. A clear message
coming from our workshops is that ‘doing nothing is not
an option. There is a widely held view that the threats to
the system are significant and imminent.

2. A tangible and realistic reform agenda can be formu-
lated. Based on the SWOT analysis, we outline a blue-
print for a future strategy for the R&D system, including
a set of underlying principles and seven ‘ideas’ to be con-
sidered in putting together an agenda for reform.

RAND Europe is an independent not-for-profit policy
research organisation that aims to improve policy and deci-
sion making in the public interest, through research and
analysis. RAND Europe’s clients include European govern-
ments, institutions, NGOs and firms with a need for rig-
orous, independent, multidisciplinary analysis. This report
has been peer-reviewed in accordance with RAND’s quality
assurance standards.

For more information about RAND Europe or this doc-
ument, please contact:
Dr Jonathan Grant  or
jgrant@rand.org
RAND Europe
Westbrook Centre
Milton Road
Cambridge, CB4 1XW
UK
Tel. +44 (1223) 353 329

Professor Tom Ling
ting@rand.org

Preface | Ilpéhoyos v

ITpdoyog

To Yrovpyeio [Teudelag, At Blov Mabnomg kot Opnoxevpdtny

avebeoe o) RAND Europe vo exmoviioet pio obvtoun ove-

TKOTNOT TOV EAMVIKOD GUGTNUATOG Epeuvag ket ovamTuéng

(E&A). To svothuare E&A éyouvy avtiktumo ota emlmeda

NG kavoToplog xat TG TPoOdoy ke, EmOuEvws, maUlovy

oNUaVTIKS oo TTH OYULOVPYis OLKOVOULK®Y KAl KOYWVIKGY

amotereoudtwy. Eva vyiég ovotnue E&A Bondé omny mpod-

Bnom ¢ okovoulag TovaVOVTHG TETO THY TPoTdopd 650 Ka

™) yTnom Y Texvohoyles kou vIpeates, SnulovpydvTag £TatL

Béaeig amaaydinong. T To hoyo avtd, v mapovon xBean avo-

Té0Ke Y10t Tov TPOTBIOPLTUS TOV eV TIKEWUEVOL TNG eTappdByt-

o xou g Pedtimong péon oo elikd obatrue E&A.

H avaokémon avty Paciletar o wa avatvoy SWOT
TowY SUVOLTGY GYUELWY, TwY AdUYEUIDY, TWY EVKALPLOY KoL T6Y
amethay mov ayetilovral pe To eIk cvoTnua tpevvag. H
avdhvay Sepopdwdike ptoo amd cuvevrevkelg ko culyTHoEl
ue TV Myeaia Twv Epevvnricay Kévrpwy, avackomyay eyypa-
dwv xar Pifhoypadlas, avaoxdémon ebwtepicav akioloyn-
oewv mov éywvery To 2005 (b opdTIous KpiTég), deuTEPOYEVY
épevva ket BiBhiopetpieh avadvomn. Me Baoy vy avddvo pog
gxovpe dbo Baotkés TapaTypyoEL:

1. To elviké cvotyua E&A ypedletar petappvbuoy,
mov B ypetactel va Eexvioet oto apeco uéMov. H ava-
Aoy SWOT evtédmioe oo vmdpyov gVOTHUOL OPLTUEVES
aduvapleg Tov elvar avayxaio vo avTipetwmiotoly. Eve
oodtg WvueL OV TPOKVTITEL atd Tig Nueptdeg pag elvat 6T
«n ampable dev amotekel emhoyi». Ymdpyel o evpéwg
emikpoToboe. oYy OTL oL amethé TOV TCUTTNUATOG Elvou
ONUOYTIKEG Katl ETIKEINEVEC.

2. Mmopei va SnpiovpynBel éva yelpomiaotéd kot pedtht-
oTIKS TIpSYpappa LeTappLBuions. Me Paon Ty avddvoy
SWOT, mapovaidlovpe éve mpoayedio wag puelhovticig
oTpaTykig yiee To obotrue E&A, TepthapBovopévo evég
oUYOLoL VTTOKEEVWY apy@V Kou eTé “1Bewv” TOU UTopodY
vo. M$Bovy vdym v T Suovpyle Tov TpoypaupeTog
uetaeppLButang.

H RAND Europe etvat évag aveéptnros, un xepdookomikdg

opYaVITUOG EpELYOLG TIOMTIKAG TTOV Exel aToYo TV Bektiwan Tng

Swdikaaiog yapabng moMticwy ko Mg amoddoewy yio To

Kotv6 cUUPEPOY, utow TV Epevvag Ko T avdtvors. Ot mekd-

te¢ T RAND Europe mepthapfBdavovy evpwmoicég xvpepvy-

oetg, Wpvpate, MKO ket etapeieg wov ypewdfovra evdekexels,
avebaptTe, diematnuoviké avaidoelg. H ' ExBeon avti) abi-
ohoynBnKe kot od opdTIOVG EdIKODG TDUWYE UE TeL TPOTUTIEL

Suoddhang motdtyros g RAND.

T Tepioodtepeg minpodopieg ayetika e Ty RAND Europe
1 TO TaLpd £YYpaido, TOPOKUAODILE ETLKOLVWVTTTE e TOV:

Dr Jonathan Grant % Kafnynt) Tom Ling

jgrant@rand.org

RAND Europe

Westbrook Centre

Milton Road

Cambridge, CB4 1XW

UK

Th.: +44 (1223) 353 329

tling@rand.org
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Summary

This report presents the findings of a rapid review of the

Grecek research and development (R&D) system. The study

was commissioned by the Ministry of Education, Lifelong

Learning and Religious Affairs. By necessity the review was

prepared over a short, four-month period (April-July 2011)

so that it could feed into forthcoming policy decisions.

For this reason, the review focused on the publicly funded

Research Centres (RCs) under the auspices of the General

Secretariat for Research and Technology (GSRT). The RCs

account for approximately one-fifth of research activity in

Greece. We did not review research undertaken within the

higher education sector, or the small amount of research

undertaken in the private sector.

The review is based on a SWOT analysis of the strengths,
weaknesses, opportunities and threats relating to the Greek
rescarch system. The SWOT analysis was informed by
expert interviews, workshops with the RCs’ leadership, doc-
ument and literature review, review of external evaluations
undertaken in 2005 (peer review), desk-based research and
a bibliometric analysis. The bibliometric analysis analysed
peer-reviewed serial research publications and citations of
Greek research between 2000 and 2004. Based on our anal-
ysis we make two key observations:

1. The Greek R&D system is in need of reform, which
should begin in the near future. The SWOT analy-
sis identified a number of shortcomings in the cur-
rent system that need to be addressed. A clear message
coming from our workshops is that ‘doing nothing is not
an option. There is a widely held view that the threats to
the system are significant and imminent.

2. A tangible and realistic reform agenda can be formu-
lated. Based on the SWOT analysis, we outline a blue-
print for a future strategy for the R&D system, including
a set of underlying principles and seven ‘ideas’ to be con-
sidered in putting together an agenda for reform.

We have provided a summary of the SWOT analysis in

Table S1. The seven ideas we propose are as follows:

1. Articulate a national R&D strategy. The government
should consider publishing a high-level R&D strategy
that sets out a long-term vision for the Greck R&D
system, including achievable objectives and associated
milestones over the short term.

2. Facilitate the consolidation of the research system. The
Greek R&D system is fragmented, with small research
groups not achieving critical mass. The RCs could be
reorganised towards achieving critical mass with a disci-
plinary and/or geographical focus.

3. Establish a Greek National Research Foundation
(NRF). The majority of Organisation for Economic
Cooperation and Development (OECD) and European
Union (EU) countries have independent NRFs. A simi-
lar entity could be established in Greece to fund excellent

Summary | ITepidqpim  ix

Mepidqym

H napoton éxBeon mapovaidlel o evphuota pag ohvToung

aVELTKOTNOTG TOU ENYLKOD TCUGTIUOTOG EPEVVEG Kol oLVBTTTU-

Ene (E&A). H avabean g pelétng éywve amd to Ymovpyelo

IMoudelog, A Blov Méfnong xar Opnoxevudrwy. Kot

aVBYKN, Y] UVATKOTYOY QUTY] TPOETOUATTNKE TE [Ulo, TOVTOUY

meplodo Teaodpwy wpvwv (Ampihiog — Iovhiog 2011) doTe va
umopel TpododoTyoEl emikelueves TOMTIKEG amoddoets. [ To

Aoyo avtd, n avackémion emxkevtpwlnke ot Epevvnrica

Kévrpa (EK) mov ypruatodotobvrar amwd to Onuécio vmd tny

emontele ¢ Tevueh Tpapuateiag Epevvag xar Teyvoloylag

(ITET). Te. EK avrigtoroby mepimov oo éve mépmto ¢

epeLVNTIKYG SpaoTnploTnTa oty EMNdda. Aev éyve avo-

oKOTNON TNG Epeuveg Tov Ole§dyeTal EVTOG TOU Topéd THG

QVOTATNG EXTAUOEVTYG 7] TO IKPOTEPO TOTOGTS EPEVVHS TTOU

Siebdyetan oToV 1OIWTIKCS Topo.

O ékeyyos Pacileton oe wa avédwon SWOT twv dvva-
TOY oNely, TwY ABUVANLGY, TWY EVKAIPLOY KoL TWV QTTELADY
mov oxeTi{ovTon pe To eNnvikd obaTrua tpevvas. H avédvon
SWOT Oupopdobnie péon amd auvevrevkelg xou avlyrioelg
ue T nyeoio Twv EK, avaoxémnon eyypddwy xou piphoypa-
dlag, avaoxémnon bwtepikmy alohoyyoewy mov Eyway To
2005 (amd opdTIOVG KpITEG), BeuTEpOYEVY Epeuva Kot BIBAL-
opetpiky) avddvon. H BiBhiopetpuch avadvoy adopodae oepd
EYKPITWY EPEVYYTIKMY OYUOTLEVTEWY Kol avabOpmY TG EAVL-
Khg épevvag petakd Tov 2000 ket 2004. Me Baon Ty avddvon
uog éxovue 0vo Baaixée mapatyproels:

1. To elviké ovotyua E&A ypewdletar petappvbuoy,
xpetdletar va Eextvioel oto dueoo pélov. H avadvoy
SWOT evtémioe apketéq advvaples aTo VTAPYOY TVOTHUL
mov etvou averykoio ve avTiueTwtiaTody. Eve oadée upvopa
TIOV TPOKVTITEL aTrd TIG Mueptdeg pag etvan 4Tt «n ampaéio
dev amoTekel emthoyh». YTépyel e evpiwg emtkpaTodon
4oy OTL oL aTTELAEG TOV CUGTYUATOG Elval TYUAVTIKEG Kol
ETIKElEVEG.

2. Mmopei va SvpiovpynPel éva yelpomiaotéd kot pedtht-
oTIkS TpSYpappa Letappbdutons. Me Paon Ty avddvoy
SWOT, mapovaidlovpe éve mpoayedio g puehovtikig
oTpaTykig yiee To obatrue E&A, TepthapBovopévou evég
oUYOLOL VTTOKELEVWY apy@V Kou eTé “1Bewv” TOU UTopodY
v, WdBotv véym i T Snuiovpyle Tov TPOYpPpaTOG
ueteppLButayg.

IMapabétovpe plo cvvoyy g avatvong SWOT otov ITivaxa

S1. Ovemtd 18teg mov TpoTelvovpe £xovv wg e5hg:

1. AwtdTwon piag eBvikig otpatyeng E&A. H xvfép-
ynoy Ba pmopodoe va ebetdoet To evdexduevo dnuoaicuamg
wieg vymhod emmedov oTpatnykis E&A mov meprypdde
évor pokpompdBeaiio dpapa Yo To eliké obotnua E&A,
mephapPavovtag edtods oTdyoug Kou cuvadn Kaipi
omnuele yiee To BpayvmpdBeaio didoTnpo.

2. Aevkdluvoy] T1|g EVOTOLNGY|G TOV EPEVVHTIKOD CUGTHUOL-
tog. To elnixé ovotnua E&A elvon xotaxepuoatiopévo,
LLE LLKPEG EPEVVY|TIKEG OLLADEG TTOV BEV ETLTUYYAVOVY Kplotun
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research through competitive merit-based international
peer review.

. Support the next generation of research leadership. An
estimated 20% of senior researchers in Greece will retire
over the next five years. Combined with restrictions on
recruitment, this creates a threat to the sustainability
of the R&D system. Consideration should be given to
establishing a fellowship scheme for the leading mid-
career researchers in Greece who will comprise the next
generation of research leadership.

. Create government demand for research. Government
could act as an intelligent customer for research to
inform its decisions and policy making. To facilitate this
demand for research-based evidence, each major policy-
making department of government could have a chief
scientist or researcher.

. Create industry demand for research through public
sector procurement. Innovation procurement exploits
the purchasing power of the state to stimulate demand
for new technologies, products, services or business pro-
cesses by reducing the innovation risk for the private
Sector.

. Establish a performance monitoring and evaluation
framework and cycle. Once a clear strategy has been
formulated, a performance monitoring and evaluation
framework and cycle should be established. This would
provide the evidence base to support a learning and
adaptable system which can be held to account for its use
of public money.

udlo.. Te EK 6o pmopovoay v avadiopyaveBov pe atéyo
T emitevén kplowng walug pe emlcevtpo Tov emoTnUOVIKS
Touéa N/ ko TN yewypadky Biom.

. Anpovpyia evés ENmvikod E6vikod Idpdpatog Epevvav.

H mhetoymdlo twv ywpdv tov Opyaviouod Owovourkyg
Svvepyaotas ket Avamtvgng (OOZA) ket T Evpwmaixig
‘Evwang (EE) &yovy avebéptyra EIE. Mie mapépote ovrs-
T, e pmopodae vou OnuiovpynBet xou oty ENade v
TV XPNUATOBOTNTY APLTTNG EPEVVAG UETEW QVTAYWVITTIKGY
aélokpaTikGy ablohoyHoEwY amd OUOTIIOVG ETGTYUOVES
Nebvor.

. YmooTipién NG embuevng YEVIAG EpeVVHTIKYG NYETiag.

Eva extipwpevo 20% avortepwy epevvytay oty ENdda fa
ouvtablodotnBel ket o embpeva mEvTe ypdvio. e cuvOv-
®opd UE TOVG TEpLopLapols O TIg TPoTATVels, dnuioupyelTol
uio oofapy amelh) Yo T PwopdTrTe TOV CLETAUATOG
E&A. Qo pmopovoe emoutvag vo. pueketnBel 1 xabigpwon
£vo¢ TYNUOLTOG VTOTPOGLWY Yiot TOVG KUADTEPOVG EPEVVT|TEG
oty ENAda mov Bploxovton oty péon g xapiépag Tovg,
ot omolol o amOTENETOVY TNV eTOUEVN YEVIAL TY|G EPEVYYTL-
K¢ Myealog.

. Anuovpyla xpatixig Mrnons ya épevva. H xufépynoy

Ba pmopovae va Ophael aay vag tEumvog TEMATYG YL TNY
¢pevva pe 1 BonBeia g omolag va Slapopdwaet Tig aodd-
oelg TG Ko T Y&paén Tohticmv. [ ) Stevkdhvvay avtig
™6 tMomg Y ootyela mov Bactfovrar otny épevva, kdde
KVplo TWue Xapebng mohTikay ¢ xvBépynomng Ba pmo-
pobae va éxel evay vmevBuvo emioToVe ) epevyYTY.

. Anuovpyia (nons 1 épevva oty Bropyavin péow

npounPeiwy Tov Snuéotov Topéa. Ot mpowrBeteg kavoto-
LY EKUETAMEDOVTEL THY eyopaaTIKY Shvouy| Tov KpaToug
Yiot Ve eViayVooVY TN (ATYOT VEWY TEXVOAOYIDY, TIPOIOVT®Y,
VTIY|PETLAY V] ETLYELPYUATIKWY SSIKATIOV HELWYOVTOG TOV
xlvduvo ¢ kavotoplag oTov 1 TIKG Topé.

. Kabtpwoy mhaugiov kat xbxdov mapakchofnoys kot

abrohdynongs g emidoons. Adod Suopdwdel o oudig
oTpaTykn, Bo ypeaotel vo xobiepwbel va mhaloo kot
évag khrhog TapakohodBnans ket abloddynong. Avté To
mhaioto Bo umopovoe v maptyel ) Bhon Twv aTorxelwy
Yio TV VoG THPIEY v TUTTHUATOG TToL Matdatvel ket Tpo-
coppdleTaun ko To omoto umopel v Tpeitan Yo ver ebiyel

XPHaY Tov OYuoaiov YpAATOS.
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Table S1: SWOT analysis of the Greek R&D system

Strengths

Successful in securing competitive EU funding,.
Examples of entreprencurial administration.
Committed and loyal staff.

Some high-quality equipment and infrastructure.
Some internationally high-profile research.
Pockets of interdisciplinary and inter-institution
collaboration.

Weaknesses

Lack of consistent and reliable funding: irregularity of
cycle of invitations to tenders (ITTs), unreliability of
timing of payment.

Lack of national strategy, leading to a lack of
prioritisation and of a cohesive research community.
Poor collaboration with industry and universities, and
between research institutions.

No level playing field (differences in legal status of RCs,
funding and salary differences).

Lack of critical mass in certain areas.

Few incentives to attract/retain good (younger)
researchers.

Heavy bureaucracy and micro-management.
Low-profile support for technology transfer and a lack of

entrepreneurial culture.

Opportunities

High-quality researchers responsive to funding
opportunities.

Capacity for increasing collaboration with other RCs
and universities (both domestically and abroad).
Reduced bureaucracy that would allow for greater
flexibility and mobility between centres and
universities (dual appointments).

Untapped commercialisable products and services.
Opportunities for government and industry to become
research customers.

Potential for focusing research priorities on national
needs where Greece has a comparative advantage.
Availability of a highly educated workforce — in Greece
and as part of the Greek diaspora.

Recognition of the need for change.

Threats

Lack of reform.

Constraints of state budget and global economic
environment.

Increasing competition for EU funding,

Financial difficulties of RCs.

Low morale of staff.

Ageing researchers and constraints on personnel hiring
Constitutional/legal limitations for restructuring.
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IMivaxag S1: Avadven SWOT yia to elvixdé cvotnue E&A

Avvard Xyueio

Emituyés oy Sinadahion oavtaywviaTikig
xpnuoTodétnays améd v EE.

[opadetypora xovotéuov dwyelplong.

A¢oTiwpévo Kut EUTTTo TPOTWTIKS.

Kémotog e§omhapdg ko vrodopés vimiig TotdtyTa.
Kamoto Siebvawg yvwot épevva.

Obhakeg SLemoTHIOVIKNG Kl SWLTUNRATIKAG
ouvepyaaing.

Advvayie

ENenyn cuvemog ko ablomaotng Ypnuatodotnang:
atakio oTov KUKho TpoxpdEewy Srywviouay (ITT),
avoblomioTio oo ypdvo TANpwG.

ENerym eBvixnig otpatiytki, Tov odvyel o€ éXkeryn
TPOTEPOLOTATWY KoLl LICiG TUVEKTIKY|G EPEVVYTIKYG
KOWOTHTAG.

Kaxn ovvepyaoin pe 0 Brounyevie xou o wevemo Tt
Kol peTak) TV EPEVVITIKGY ISPUUATEV.

ENenyn cuvBnxdv wdtntag (Sadopés oo vopkd
xabeatir Twv EK, ot ypruatoddtron ko moboloyucés
Sdops).

ENenym xplowng ualug o opiopévoug Topels.

Alya xbvntpe yio Ty TpoatAkuon/Swtyprion kehdy
(vedtepwv) epevvyTav.

[ToX\) ypadetoxpartia kou prcpodieyelptom.

Muxp#| vmoothptén Yo petaBiBacy teyvoroylag kou
e ETIYELPNULATIKYG KOVATODpUS.

Evxoupies

TG TOLOTNTAG EPEVYNTEG TOL avTATOKpIvOVTAL O
evkapleg Y pnuoToddTYoTS.

Avvatdtite avgnons ¢ ouvepyaotag pe & EK

Ko Torvema T (T6T0 evTde TNG YWpas 600 kel GTO
ebwTepicd).

Mewpevy ypadetoxpartio Tov O emétpene peyoadiTepy
eveMblo kol KVNTICOTNTOL AvByLeonL oTe KEVTPAL Kell Tot
mavemoTApe, (Suvardtya Simhod Sopiopod).
Avexcpetd hevTe euopedaipo TPoloVTY Kol VT peTie.
Evxaipiec wate To xpaTog kot prouyavie ve yivovy
TENBLTEG TY|G EPEVVALG.

AvvaTdTNTR YIol ETIKEVTPWTT] TWY EPEVVYTIKWY
TPOTEPAUOTITWY 0TIG eBVikeg avdrykeg dmov 1 EXNMada éxet
TUYKPITLKCS TTAEOVEKTY AL,

AwBeaipdTnTo. epyatiod SuvapIkoD avaTepy
exmatdevong — oy ENada ke we pépog g elvixg
Swamopdc.

Averyvwpton g avérykng yee adhory.

Areidés

EXerym petoppdOuag.

[epopiopiol Tov kpaTIKOD TPOUTOAOYITUOD Kotl TOU
TOLYKOTULOV OLKOVOULKOD TeptBdAhovTos.

Avkovbuevos avtarywviouds yle TN xpnuatodd T omd
v EE.

Ouwcovopuég duokoheg Twv EK.

Xopunhd nbucd Tov TposwmiKOD.

[pavom Ty epevynTav Kou Teploplaliol oTig TpoaAelg
TPOTWTIKOD

Ocauikol/voikol Teptoptapol yie avadouna.
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Background and outline to briefing

* Policy context

« SWOT

e Towards a future blueprint

* Some policy ideas

* Annex - bibliometric analysis

— Appendices

* A: Technical specification
* B: Methods and approach

* C: Critical mass: unpacking the issues for research policy

This documented briefing presents the findings of a rapid
review of the Greek Research and Development (R&D)
system. In considering future options for reform, and
within the context of a wider strategy to enhance research
and innovation in Greece, in March 2011 the Ministry of
Education, Lifelong Learning and Religious Affairs (here-
after the Ministry of Education) requested proposals for a
review of the Greek research system. By necessity the review
was prepared over a short, four-month period (April-July
2011) so that it could feed into forthcoming policy deci-
sions. For this reason we had to proceed quickly, and to
ensure timely completion we focused our review on publicly
funded Research Centres (RCs) under the auspices of the
General Secretariat for Research and Technology (GSRT).
The RCs account for about a fifth of research activity in
Greece. We did not review research undertaken within the
higher education sector, or the limited research undertaken
in the private sector. The review consisted of two main
elements: a SWOT analysis of the strengths, weaknesses,
opportunities and threats relating to the research system;
and a bibliometric analysis of peer-reviewed serial research
publications and citations of Greek research between
2000 and 2004. This includes key informant interviews,
workshops with the RCs’ leadership, document and litera-
ture review, review of external evaluations undertaken in
2005 (peer review), desk-based research and bibliometric
analysis, as described in more detail in the annex. The key

H texunplopévny avty evuépwon mapovatdlel To evpiuato
WG CUVTOUNG aVeoKOTHONG TOV EAYVIKOD GUTTHUATOS
Epevvag xou Avémtubne (E&A). Avahoyilbuevor Tig pelho-
VTIkEG emhoyés Yo petappVBuion kot péon oTe TAalolo piag
EUPUTEPTG TTPUTNYIKNG Yo, TV EVITYVTY TYG EPEVVALS Katl TNG
xouwvotoplag oty ENdde, To Méptio 2011 To Ymovpyelo
[Moudelag, A Blov Mébnone ko Opnoxevpdatwy (edebig
xohobdpevo Ymovpyeto TToudelag) (noe mpotdoels Yo tnv
aVETKOTNOT TOV EAMVIKOD epevynTikod ovaThuatog. Kat’
OVEYKY], 1] VATKOTY|TY] CUT TPOETOUATTYKE TE W0, TUYTOWUY
meptodo Teaodpwy wpvwv (Ampihiog — Iovhiog 2011) doe va
umopel vo TpododoTH el eTikelpeves TOMTIKEG oA TELG. AdYw
TOV OTL ETPETTE VL TPOYWPHTOVLLE YpHyope keit Yiat Vot Stoadahi-
TOUYE £YKALPY OMOKANPWTY), ETIKEVIPWTOULE TNV AVATKETNOY
uag oto. Epevwnrica Keévtpa (EK) mov ypruatodotobvran
amd To onudalo vmd Tty emontela ¢ Tevikye Tpauporelag
'Epevvag ket Texvohoylag (TTET). T EK avrigtooby mepl-
OV GTO Ve MEUTITO TY)G EPEVVNTIKYG OPaTTYpIOTHTHG TTNY
ENédo. Aev mporypotomom ke avaoxdmnon tng épeuvag Tov
SiebdryeTou evToG ToL TopéR TG AVHTATYG exTaidevang 1) TNV
Teploplopévy épeuva mov Stekdyetan oTov BwTikd Topéa. H
avaoKSTN T VT AmoTENOVYTAY ot 0o Baaika aTotyela: ot
avadvay SWOT twv Suvatwy onuelwy, Tov advvapdy, Twy
EVKAULPLOY Kol TWY ATEIAGY TOU GYETILOVTOUL (e TO epEVYYTIKS
ootue kot e BiBliopetpicn avédvon mov adopoloe oelpd
EYKPLTWY EPEVVTIKWY ONUOTLEDTEWY Kol aveidop®V TG eNT-
vixg peuvag ety Tov 2000 ket 2004. Avty v avaoxdmyom
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messages of the report can be found in the slides at the top
of each page, with the text underneath providing further
details in English and Greek. This style of document brief-
ing highlights the major observations from the rapid review
but also allows the reader to delve deeper into the detail of
the report as needed.

We have organised this documented briefing into
four main sections. The first provides a brief overview of
the policy context of the Greek R&D system, including
how the system is currently organised, an overview of the
GSRT Rescarch Centres, an analysis of R&D expenditure,
and a note on the relationship between the Greek R&D
system and European Commission (EC) funded research.
The second section focuses on the SWOT analysis, with
an overview that explains how we populated the SWOT
framework and accompanying information on the details
of cach quadrant. The third and forth sections move from
the diagnostic of the SWOT to suggesting ideas for reform.
This includes a conceptual blueprint for the future, a set of
underlying principles and seven ideas for consideration. The
SWOT and ideas are informed by, among other sources, the
bibliometric analysis described in the annex.

mephapBavel cuvevtedbels kot avlqTioEls we THY Nyeaio Twy
EK, avacxémon eyypddwy ko Piphoypadiag, avaokdmyoy
bwtepicmy ablohoynoewy mov eywvay to 2005 (amd opdipoug
KpuTéG), OeuTePOYEVY Epeuvar Kou PubMopetpiiy] avéAvay, dmug
TEplypadeTal UE TEPIOTOTEPEG AETTOUEPELEG OTO TUPAPTYUL.
To Pooucd uvopera ¢ exBeomng Bploxovtar oTig Seddveteg
o0 TV UEPog kébe oeMldug, pe To Kelevo amd KéTw Vo Tapé-
Xet emmhéov Aemtoupeteg oo Ayyhikd kou e ENwpvuca. H
TEKUNPLWREVY] EVNILEPwTT auTod Tov TUToV Tovilel Tig Baaicés
TOPATYPHTELS QTS TN YpYYopy avaakdmyay, adkd emlomg emt-
TpémeL TTOY avayvwaTy vo. ebetaoel eig Bebog Tig hemTopspeteg
™ ¢xBeang dmov yperaletal.

Eyovue opyavwgel quth TNV TeKunplwpévn evnuipwa
o€ TETTEpLG KOpleg evoTyTeg. H mpiytn mopéyer e abvtopn
aveoKOTNOY Tov TAUGLOV TOMTIKYG TOV eMVIKOD GVOTH-
uatog E&A, mepilapPavouévov tov mog To gVoTHUL Elvat
OPYOVWUEVD TTYY TapoDTR, YPOVIKY TTIYWY, Wit EMTKOTNTY
twv Epevvyricav Kévrpwy g ITET, pa avddvon towv Sama-
vy yie T Epevva xau Ty Avamtoén xon e onuelway y
™) oxton avapeon aTo elnikd avatnua E&A xar ) xpn-
uotodotoduevy amd v Evpwndiny Emtpory) (EE) épevve.
H Sebtepy evétyra emxevtpwvetar oty avaiven SWOT,
ue pie meptypady mov ebyel g cupuTAnpwonue Too GTolEl
Tov mhetotov SWOT ko Tig cvvodevTicé mApodoples yia Tig
Aemtouépeteg kabe TetapTnudplov. H tpitn o TétaepTy evé-
T[T TPOXWPOUY amd Tt SloyvwaTied T avéAvang SWOT
oy TpoTacy ewy Yo petappdBpion. Avtd mepihapBdvet
évo, TPOTYEDIO 10EY Yiot TO UENNOY, vl TVVON vTroKelpevwY
apy@v ket emta 18¢eg mpog ebétaoy. H avéadvon SWOT xat ol
18¢eg TpododOTOVVTAL, kTG amd dMheg TG aTOLXElWY, oUTd
™) BiBAiopetpuch avadvay mov TeptypadeTal 0TO TAPAPTNUOL.
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The Greek R&D system

Parliament

o Special Permanent Committee
on Technology Assessment

Government

Other Ministries

Ministry of Education

Regional Councils

\4

University Research
Institutes

\ A 4
HEVTEI Research Centres

Private sector companies

<« — — — Advice
¢ Funding through

competitive programmes

Organisational relation &
institutional funding

Source: ERAWATCH

At the centre of the R&D system is the GSRT, which is
responsible for the formulation and implementation of
R&D policy in Greece. Since November 2009 the GSRT
has reported to the Ministry of Education. Prior to that, it
reported to the Ministry of Development. In addition to
overseeing R&D policy, the GSRT supervises the majority of
the publicly funded RCs, which account for about a fifth of
Greek R&D activity and form the focus of this rapid review.
Advising the Minister of Education is the National Council
for Research and Technology (NCRT). The NCRT is the
supreme advisory body of the state for the formulation and
implementation of the national policy for rescarch, tech-
nology and innovation. The Council is appointed by and
reports directly to the Minister of Education. The coun-
cil’s secretariat is provided by the GSRT. The council was
established in May 2010 and the chairman, vice-chairman
and members were appointed by the Minister of Education
in September 2011. Recently it has overseen, for example,
the recruitment of new RC directors and proposed and
designed a new responsive mode funding programme. The
Ministry of Education is also responsible for funding uni-
versities — which account for about a half of research activ-
ity in Greece — and the private sector, making up the final
third of activity. Other ministries have their own RCs - for
example, the Ministry of Rural Development and Food
supervises the National Agricultural Research Foundation

(NAGREF), while there is some (limited) support for

210 kévTpo Tov cvathuato E&A Pploxetar n ITET, n omola
elvat vedBuvn i T Sl pdwan kel THY edepuoy TN TOM-
ke E&A oty ENdda. And to Nogufpo 2009 n ITET
vréyeton oto Ymovpyelo Ioudelog. [Tponyovpévas, vmorydtay
oo Yrovpyelo Avamtvéne. Extég amd v emifbheyn g moh-
i E&A, 0 ITET emontever v mhetoynoia twv EK mov
xpnuaTodoTobvTal amd To dnudato, Ko To oTrole AVTITTOL oLV
TePITOV 0TO VoL TEUTITO TY)g eAMVIKYG SpaaTnploTyTag E&A
Kol QTOTEAOVY TO EMIKEVTPO AWTHG TNG TOVTOUNG ovaoKomy-
om. Zopfovlevticd podo mpog To Ymovpyelo Ieudeiog éxet kou
o EBvixé ZvpBovho Epevvag kot Teyvoroylag (EXET). To
EZET elvou évag avartepog ouufouleutikds opyoviouds Tov
KpaTous Yl TV Slapdpdwon ket TNV edapuoyy THg eOvikig
TOMTLKYG YloL TNV EpeuvaL, TV Texvoloyla, ket TV KouvoTopic.
To ZvpBovhio diopiletan oumd ko dtver avadopd amevdelag oty
Yrovpyé TMaudeing. H ypauparteio tov cupfovdiov mapéxeta
amd T ITET. To cupfobdhio 8ptfxe Tov Méuo 2010 o o wpo-
edpog, 0 avTImpbedpog kat To el Stoplotyxay Ty Ymovpyd
IMoudelog To ZemteuPpro 2011. Tpdodata etye vid Ty emo-
TTeloL TV, Yo Topdderypa, TNV TPOTAMPYY Twy véwy dievbu-
vty Twv EK kot mpéteve xou oyedinae éva véo mpdypayue
XPNUaTodOTNaYG AvToTOKpLYOUEVO Ot dedopéves avaykes. To
Yrovpyelo IMoudelag elvou emiomg vredBuvo yie ™) ypnueto-
86TNoN TwV TaveTITTUIWY - TOV AVTIGTOLoLY TepiTou 0To
oo TG epeVYTIKNG SpaaTnpdTnTaG oYy ENMdde - ket Tov
1LTikd Topte, Tov aotelel To vTOAOLTO TpiTo THG OproTNpL-
ot AN vovpyeie éxovy ducd Tovg EK - i meepaderypo
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research via regional councils. This occurs in two ways: via
GSRT to utilise the budget of the regional councils to fund
research programmes in the region; and directly from the
regional councils to fund the development of infrastruc-
ture. R&D in the private sector is very low by European
Union (EU) and Organisation for Economic Cooperation

and Development (OECD) standards.

To Ymoupyelo Aypotinig Avamtubng xou Tpodluwy emomtevel
0 EQvixd T8pvpa Aypoticiis Epevvag (EOQIATE), evey vrépyet
kémolo (Teploplapévy) vmoaTNpiE Yio TV Epeuva Eow Twy
Tomikey ovpBovMwv. Avtéd oupbalver pe dvo TpoToUG: UETw
™ ITET yi va ypnopomorjoel Tov mpoimohoyiopusd twv
ToTIKGY TUUBOVM®Y ket VoL YPYUATOOOTYTEL EPEVVTLKA TTPO-
Ypaupote. oTYY Teptoxy ko amevBelag amd To Tomikd cuppod-
e yio T XpYuetodoTnay s avémtvgng vrodouwmy. H'Epeuve
Ko AvEmTuén oTov 1l Tukd Topée elva O Wikph) cubwye pe
T Tpotumae TG Evpwmnainig Evawong (EE) xat tou Opyaviouov
Orxovopuerg Zuvepyaotag ko Avemtvéng (OOZA).
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GSRT public research centres

*  We focused our rapid review of the Greek
R&D system on the research centres (RCs)
of the General Secretariat of Research and
Technology (GSRT). This was because:

— RCs are often central to any research
system, providing a logical entry into
the system

— RCs (including those not supervised by
GSTR) account for around 20% of
GERD

— it provided a pragmatic approach,
given the speed of the review.

*  The vast majority of the RCs are under the
supervision of the GSRT and are either
public or semi-public (private not-for-
profit) legal entities, as listed opposite.

*  As part of the review we met the senior
leadership from all the GSTR RCs, listed in
Appendix B.

Public legal entities

* National Observatory of Athens (NOA; founded 1842)

* National Centre for Scientific Research ‘Demokritos’
(1959)

* Hellenic Centre for Marine Research (HCMR; 2003)

* National Centre for Social Research (NCSR; 1959)

Private not-for-profit (NFP) entities

* Hellenic Pasteur Institute (1920; was a public legal
entity but acquired NFP status in 1975)

e National Hellenic Research Foundation (NHRF; 1958,
was a public legal entity but acquired NFP status in
1975)

* Alexander Fleming Biomedical Sciences Research
Centre (1998)

* Foundation for Research and Technology Hellas
(FORTH; 1983)

e Centre for Research and Technology (CERTH; 2000)

e ATHENA Research and Innovation Centre for
Information, Communication and Knowledge
Technologies (2001)

* Centre for Research and Technological Development
(CERETETH; 2006)

As noted above, the RCs of the GSRT formed the focus of
our rapid review. This is in part a pragmatic selection given
the time available to conduct the review, but there is also a
theoretical justification —namely, publicly funded RCs are
often at the centre of an R&D system and are understood
as being of critical importance for encouraging the inward
diffusion of research from other countries through elite
research networks and internationalised corporate research.!
The vast majority (11 out of 18) of the publicly funded RCs
in Greece are under the supervision of the GSRT.

The GSRT RCs were established in several waves so that
two distinct generations of centres may be identified. These
differ in orientation and governance. The first generation,
established before 1980, were conceived in terms of a public
service rationale and are (with some exceptions) public legal
entities. Several of the first-generations centres were estab-
lished opportunistically — for example, Demokritos was set
up when a small nuclear reactor was donated to the Greek
government by the USA.* The first-generation centres
include the following:

1 R.R.Nelson (1993). National Innovation Systems: A Comparative Analysis. Oxford,
Oxford University Press; K. Pavitt, (1999). Technology, Management and Systems of
Innovation. Cheltenham, Edward Elgar.

2 International Atomic Energy Agency (1959) Report on Greece: Establishment
of an Atomic Centre, IAEA Bulletin, Vol. 1, Iss. 2, pp. 9-10, Available at:
heep://www.iaca.org/Publications/Magazines/Bulletin/Bull012/01205300910.pdf

'Onwg onuewde mapardve, o EK ¢ ITET amotédeoay
To eTiKEVTPO TY)g TVYTOUNG avaokoTnaNg uag. AuTo ev uépel
amotedel i peahioTiky) emhoyy dedouévov Tov dbéaipov
xpovov Y ™ dibaywyn ™ avaokédToNg, alhd VTApYEL
emiong xat e Bewpyricyy artiohdynon — dnhady ot e EK
ue onudota ypNuatoddTron evar cvwBug oTo KEVTPo Evg
ovoThpatos E&A ke Bewpotvron xaiplag onuactag yie v
ev04ppuvan TG eowTepLicg eEATAWTYG TNG Epevvag amd ddheg
XOPEG UETW EKAEKTAY EPEVVYTIKGY SIKTVWY Kkatt SteBvomomué-
v eTouptxig tpevvag. H peyddn mheoyndia (11 amd to 18)
EK pe dnuboia ypnuatodédtney oty EXNéde etvar vd v
emifpheym g ITET.

To EK g ITET 15p00nxoy o diddopes dpdoelg Ko, emops-
Ve, pmopovpe ve Stakplvovie Vo Leywplotég Yeviés kEvTpwv.
Avtég Sadépovy o€ mpoorvatohausd kat dieyelpiom. H mphty
yevid, ov 18pvBke Tpw To 1980, dnuiovpyBxe e T hoyiky
™6 Snudoiag vmpealog ko etvar (ue kdmoteg efaipéaeig)
voutkd Tpdowte Onuociov dkalov. Apketd amd T kévTpa
TG TPWTNG YEVIAG OMUIOVPYHOKAY kalpookomiKd — Y
Topdderype, o Anudxprog 10pvBnke dToy Evog pikpdg TUPY-
VKOG avTIOPaTTYpag ytve dwped oty elnviky kuPépynom

1 R.R.Nelson (1993). National Innovation Systems: A Comparative Analysis. Oxford,
Oxford University Press; K. Pavitt, (1999). Technology, Management and Systems of
Innovation. Cheltenham, Edward Elgar.
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National Observatory of Athens (NOA, founded in 1842)
operates five institutes for astronomy and astrophysics,
geodynamics, environment and sustainable develop-
ment, space applications and remote sensing, and astro-
particle physics. (http://www.noa.gr/indexen.html)
National Centre for Scientific Research Demokritos’
(1959) is multidisciplinary, with institutes for biol-
ogy, material science, microelectronics, informatics and
telecommunications, nuclear technology (including
radiation protection), nuclear physics, radioisotopes
and radio-diagnostics products, and physical chemistry.
Demokritos hosts the only nuclear (experimental) reac-
tor in the country. (http://www.noa.gr/indexen.html)
Hellenic Centre for Marine Research, established in 2003
with the merger of the National Centre for Marine
Research (1945) and the Institute for Marine Biology
of Crete (1987), it comprises five institutes for oceanog-
raphy, marine biological resources, aquaculture, marine
biology and genetics, and inland waters. (htep://www.
hemr.gr/)

National Centre for Social Research (1959), with three
institutes for urban and agricultural sociology, politi-
cal sociology, and social policy. (http://www2.ckke.gr/
index.php?Ilng=en)

Hellenic Pasteur Institute (1920) is jointly supervised by
the GSRT and the Ministry of Health and is a member
of the Institute Pasteur International Network operat-
ing under a bilateral Greeck—French agreement signed in
1976. It was founded as a public legal entity and acquired
not-for-profit (NFP) status in 1975. (bttp://www.pas
teur.gr/?lang=en)

National Hellenic Research Foundation (NHRF, 1958)
is a mulddisciplinary centre with three institutes for
the arts and humanities (Greek and Roman antiquity,
Neohellenic research and Byzantine research) and
another three in the areas of biology, physics and chem-
istry. It was founded as a public legal entity but acquired
NEFP status in 1975. The NHRF also houses the National
Documentation Centre (NDC), which supported the
bibliometric analysis reported in the annex. (http://
www.cie.gr/index-en.html)

amd Tig HITA.? Tow xévtpa mpoytyg yevidg mepthaufivouy ta

axéhovfo:

o 1o Edvixé Asreporxomeio Adypvav (EAA, Spvbnxe To
1842) bmov Aertovpyolv TévTe WaTITOUTR, Ao TPOVOuinG kel
UaTPOPUTIKAG, YeEwdUVapLK, TeptBalhovTog Kou Biaatung
AVETTUENS, ST TNMKGY EGUPUOYDY Kl TAETLTKETNIYG
ko aotposwpatidenig ¢uotkhg. (http://www.noa.gr/
indexen.html)

o To Edvwxé Kévipo Epevvag Quoxdv Emoryusy
«Anudxpirog» (1959) etvaun diemiotnuovikd, e woTiTobTeL
Brodoylag, emoTHUNG VARGV, ULKpONAEKTPOVIKYG, TAYpOdO-
PIKYG Kol TYAETLKOYWYIWY, TVPNYIKTG Texvoroylag (mept-
AopPovopévs Tng axTvompooTaaing), TupnVIKYG Lo,
padlolooTéTwy kal padlodlyVwaTIK®y TPoloVTWY Kol
dvocoynuetas. O Anuoxprrog dhobevel Tov udvo Tupvikd
(Tepapaticd) avtidpaotipe ot ywpe. (heep://www.noa.
gr/indexen.html)

o 1o ENyvixé Kévrpo Oaldaoiwv Epsvvi, mov 10phvke To
2003 pe ™) guyywvevay Tov Efvikod Kévrpov Ouddoaiwy
Epevvary (1945) kot tov Ivatitovtov Oahdoaiog Biohoylog
Kpntne (1987), amotelettar amd mévte wotitobta, wken-
voypadlag, Buhdooiwy Blokoykwy mopwy, vduTokalAep-
yewwy, Bokdooiag Brokoylog ko yeveTikng Kol eowTepIKmY
vd&towv. (heep://www.hemr.gr/)

o 1o Edvixé Kévipo Kowvwvixay Epevvay (1959), ue tpla
WOTITODTAL, OGTIKYG KoL oypOTIKYG KOVWVIohoYlag, TOML-
TG Kowwviohoylag ket kowwvikig motucng. (heep://
www2.ekke.gr/index.php?Ilng=en)

o 1o ENyixdé Ivotizovro Iaarép (1920) emomrevetar amd
xowvod and Ty ITET kot to Yrrovpyelo Yyelog kou etvou péhog
Tov AteBvotg Awxtdov Ivotirovtwy Taotép kot hertovpyet
obudwve pe pla eNYo-yahixy diuepy cupdwvie mov vo-
ypadnke o 1976. I8pvlnke we vopkd Tpdowmo dnuoaiov
Sucatov ko TeBnke ot kabeaTwg Uy kepdoaomikod opyavi-
ouod 0 1975. (http://www.pasteur.gr/?lang=en)

o 10 ESvixd Ipvua Epevvay (EIE, 1958) eivou éva Siemoty-
UOVIKO KEVTPO We Tpla waTiTobTaL, Texvav kat avBpwmiaTi-
kv emotnuey (ENmvicis ket Popdicis Apyoudtyros,
Neoelwpikav Epevvey ket Bulavrivwy Epevvaw) xau
&l Tpla aToug Topelg TNg Brokoying, TN duatkhg Ko THG
xMuelog. I8pvlnke wg voukd mpdowmo dnuoctov dikaiov
ald TéOnke oe xabeoTag Wy kepdookomikod opyavi-

From the 1980s a new generation of RCs was established as
private non-profit entities. In contrast to the earlier genera-
tion, many of the newer institutes were established outside
Athens. They include the following:

o Foundation for Research and Technology Hellas—- FORTH

ouod to 1975. To EIE ¢ihokevel emiong to EGvixd Kévrpo
Texpnplwon (EKT), mov vmoothpiée ) Bihopetpicn
avdhvom mov avadépetal aTo mapdptnue. (htep://www.eie.
gr/index-en.html)

(1983), with six institutes focusing on electronic struc-
ture and lasers, molecular biology and biotechnology,
computer science, applied and computational math-
ematics, Mediterranean studies, chemical engineering
and high temperature chemical process and biomedical
research. (http://www.forth.gr/)

Centre for Research and Technology Hellas - CERTH
(2000) is a multidisciplinary RC with institutes for
chemical processing, informatics and telematics,

Amén Sexaetiotov 1980, dnuovpyn ke wa véa yevia EK ooy
1] kepOOTKOTIKE, VOWIKE TpdowTe 11w Tlcod Otkalov. Xe avti-
Beon pe Ty TpoyodreVn YEVIA, TOING aTtd ToL VebTEpe VOTL-
ToUTa 1WpvBnkay extés ABnvawv. Iepthaufivovy Ta axdiovba:

2 International Atomic Energy Agency (1959) Report on Greece: Establishment
of an Atomic Centre, IAEA Bulletin, Vol. 1, Iss. 2, pp. 9-10, Awféoipo ot SiebBuvan:
hetp://www.iaca.org/Publications/Magazines/Bulletin/Bull012/01205300910.pdf
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transport, agrobiotechnology, solid fuels technology and
applications, and biomedical and bimolecular research.
(http://www.certh.gr/root.en.aspx)

o ATHENA - Research and Innovation Centre for
Information, Communication and Knowledge Technologies
(2001) is organised around four institutes focusing on
language and speech processing, industrial systems, cul-
tural and education technology, and networking tech-
nologies. (http://www.certh.gr/6DF336BC.en.aspx)

o Alexander Fleming Biomedical Sciences Research Centre
(1998) hosts four institutes for immunology, molecular
biology and genetics, cellular and developmental biol-
ogy, and molecular oncology. (http://www.fleming.gr/)

o Centre for Research and Technological Development of
Thessaly — CERETETH (2006) is a multidisciplinary
centre comprising four institutes for human performance
and rehabilitation, biomedical research, technology and
management of agricultural ecosystems, and mechatron-
ics. (htep://www.cereteth.gr/)

The GSRT is responsible for overseeing and funding these

RC:s. Their role includes organising quinquennial evalua-

tions, funding their personnel and operational costs, and

overseeing budgets and financial statements.

16 Dpvua Téyvoloyias xau Epevvag — ITE (1983), ue ¢4
VOTITODTOL OV ETMIKEVTPWVOVTAL GTNYV NAEKTPOVIK Oowy
xou T Méwlep, popiaich Brodoyle ket Protexvohoyle, mhn-
podoplict, eQUPUOTUEVEL Kol VTOAOYVIOTIKG Wofnuatikd,
UETOYELLKEG TTTOVOES, YYULKY] UNYAVIKY] Keil XYulkés Stepyot-
ateg v Beppoxpaciag ko Broiotpucés épevveg. (heep://
www.forth.gr/)

1o ESvixé Kévrpo ‘Epevvas xar Teyvoloyujs Avimrvéys —
EKETA (2000) etva éve diemiatnuovicd EK pe wotitovta
TEYVIKAG YNUIKOY Olepyaatay, TANpodoplkng Kol THAEUA-
TIKAG, petadopwy, aypoPlotexvoloylog, Texvoloylag kot
eQopUOYWY T TePEWY Kavatuwy kot Brotatptkey ket Bropopt-
axwv epevva. (hetp://www.certh.gr/root.en.aspx)

To AOHNA - Epevvyried Kévrpo Karvorouins orig
Teyvodoyles Ty IIdypogapias, Twy Emixotveviey xer Ty¢
Ivaoys (2001) elvou opyavwpévo o€ Téooepa VoTITODTA e
elcevTpo TNV emebepyacia Tng YAdoowg Ko Tou Adyov, T
Brownyovicd CUOTAWATE, THY TOMTIOTIKN Kot ERTIUOEVTLKY
Teyvohoyle xou Tig Siktvakts Texvohoyles. (heep://www.
certh.gr/6DF336BC.en.aspx)

10 Epevvyrixd Kévrpo Buoiaapixdy Emotyudy «A\ééavdpog
Dléuvyx> (1998) dihokevel téooepa woTiTobTe, avogo-
oylag, poptakig Blokoylog kot yevetikhg, KuTTapUKg Kot
avaToéiacng Broloylag xou popiacrg oykoroyiag. (heep://
www.fleming.gr/)

1o Kévrpo Epevvag xau Teyvoloyiis Avimrvéys Ocooadlog
— KETEA® (20006) etvau éva. Siemotuovikd kévTpo mov
amoTENELTAL QTG TETTEPRL VOTITOVTY, TWUATIKYG ETIO0TNG
Kotl oK TaaTeoYS, Blointpikhg Texvoloyiag, Texvohoylog
Kot SlotyelpLomg aypo-olKoGVTTUATWY Kol UXoYOTPOVIKYG.
(hetp://www.cereteth.gr/)

HITET eivet vevbuvy yie 0y emdmrevay ket T xpnuotodo-
™o avtay Twv EK. O pélog g mepthapBivet Ty opydvwan
TEVTOLETOY AELOAOYNTEWY, TN XPYUATOOSTHTY] TOV TPOCWTIKOD
Kol TV AEITOVPYLK@Y Samarvwy Tovg Ko Ty emiBheyn Twv
TPOUTOLOYLTUMY KOl TWY OLKOVORLK®Y TOUG KOTUT TATEWY.
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Greek R&D expenditure

Gross expenditure on R&D (GERD) by its components
(i.e. where research activities occur showing more

. . . . m Business enterprise = Government
M Business enterprise B Higher education

w Private non profit
Other

European Commission

™ Government M Private not for profit

Sources of funding for GSRT RCs
(i.e. where the money comes from, with 90%

research conducted in higher education than coming from government or EU sources)

elsewhere)

Greece has one of the lowest levels of R&D spending in the EC and OECD.

For 2006, the year for which the most recent figures are available, gross expenditure on GERD was
c€1.3b, accounting for 0.6% of GDP (against a European average of 1.9%).

As illustrated in the pie-graphs, the majority of funding comes from public sector sources.

The majority of GOVERD is made up of expenditure supporting the public RCs.

By international standards R&D expenditure in Greece is
low. For 2006, the most recent year for which figures are
available, gross expenditure on R&D (GERD) accounted
for €1.223b or 0.6% of GDP. A detailed breakdown of this
figure is available only for 2005, when GERD was €1.154b.
GERD can be broken down according to the sector where
the research was performed or the source of funds. Nearly
half of all research activity (€548m/€1154m = 47%) was
performed in higher education institutes (HEI). The
business sector performed around a third of research
(€357m/€1154 = 31%); and around a fifth (€233/€1144 =
20%) was performed by government. (The remaining 2% is
by the very small NFP sector.)

It may be reasonably assumed that the 20% performed
by government — termed ‘R&D expenditure in the govern-
ment sector’ or GOVERD - is the research performed by
the RCs. Hence a breakdown of GOVERD by source of
funds provides an indicative assessment of the funding of
the GSRT RCs, and this is shown in the second pie-chart
in the slide. The two main sources are government (funding
€159m/€233 = 68%) and the EC (€65m/€233m = 28%).
The private sector funds only €3m worth of research.

3 http://stats.oecd.org/BrandedView.aspx 20ecd_bv_id=strd-data-en&doi=data-
00189-en (data extracted on 9 May 2011, 14:04 GMT).

Katd to 61e8v9 mpétvme ot Samdveg yioo E&A oty EXhdder
elvou yepnrés. To to 2006, To o Tpdadeto £Tog Yo, To oTolo
Swetifevran orowgela, 1 axabéploty eyydpr Samavy Y
Epevve xaw Avamtuly (AEAETA) avedoyoboe oe €1,223
dig 1 0,6% Tov AEIT. Aemtouepy) orotyele awtod Tou TOGOY
Swetifetaur pdvo Yo o 2005, btav y AEAETA wray €1,154
dig. H AEAETA pmopet v avehvBel ovpdwve pe tov Tousa
OTIoV EYIVE 1] EPEUVAL ¥ ME TNV YV TYG XPYUATOdOTNIVG.
Zyedov 1 oY amé To TUVOAS THG EPEVVYTIKIG OpaaTHPLOTTOG
(€548exat./€1154exat. = 47%) SiebnyBn o avirtepo. exmou-
Sevtixd Wpvpate (AEI). O emiyepnuaticds Topéag Siebiyaye
Teplmou To éva Tpito TNG tpevvag (€357exat./€1154 = 31%)
o meplmov To éve méumto (€233/€1144 = 20%) diekyn
amé to kpatos. (To vmdlormo 2% elvar ad Tov TOAD pikpd
topéa Twy MKIL.)

Mropel evhoya va. BewpnBet 611 To 20% Tov StevepynBnxke
amé To kpaTog — we Tov opo «Kpatiky Xpnuatodotnay yi
Epevva xou Teyvohoyuen, Avamtoén» i KXETA - ebvar 7
épevvar wov Tparypatomotetton omé T EK. Emopéva, wow ava-
oy tov KXETA odudwve ue v myyy Twv xpnuatodot-
TewV TopéyEL oL eVOeLeTIKY abIoASYYoN TNG XPYUATOSOTNANG
twy EK ¢ ITET xou avté ¢alveron oto dedtepo xvrhxd
Surypapuo g dddvereg. Ot dvo Baoikég myés elvar o

3 http://stats.oecd.org/BrandedView.aspx 2oecd_bv_id=strd-data-en&doi=data-
00189-en (ta 8edoutve EMidbnoay otic 9 Maiov 2011, 14:04 GMT).
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When compared to the science and technology expendi-

ture statistics from other countries, the salient points of this

analysis are these:

1.

Gross expenditure on R&D is one of the lowest in the
EU, in absolute terms and as a percentage of GDP, and is
well below the 1.5% target set by the EC.

. R&D in the business sector is notably weak, with busi-

ness expenditure on R&D (BERD) being one of the
lowest in the OECD/EC.

. EU funding is comparatively high as a percentage of

GERD when compared to other EC countries.

. The RCs are almost exclusively dependent on govern-

ment and EU funding.
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xpdTog (ue xpnuatoddtnan €159%exar./€233 = 68%) xou v
EE (€65exar./€233exat. = 28%). O 181wTikdg Topag Ypyuo-
Tod0Tel pdvo pe €3exat. yio TV Epeuva.

ZuykplvovTag T oTolyEle aUTA Ue TIG OTATIOTIKEG Satret-
VOV Yle THY EMOTAWN Katl TIg TeVohoyle amd dlhes yhpeg, Ta
oNpavTIKe onpele TG avddvong auTyg elvan Ta e
1. H axabépiot eyyopr damdvn yie Epevva ke Avamrvgn

elvou amd Tig yaunhotepeg oty EE, o amdduteg Tipég ko

oo moooaté Tov AETT xou elvon xatd mold xétw amd To

1,5% Tov aTéyov ov éxet Tebel amé tnv EE.

2. H'Epevva kot Avémtvgn atov emyeipnuaticd topée elvou
WOletTtepe advaun, Ue TN SaTAVY TWV EMIYELPHTEWY Yo
¢pevva xou Teyvoroyuc avemtvgn (AETTETA) va etvou amd
Tig YounAdTepeg ooy OOZA/EE.

3. H ypnuatoddtnon s EE elvar ovykprrikd vymAy wg
mogoa1éd Tov AEAETA oe abykplon pe dlheg yhpeg ¢
EE.

4. T EK ebaptanvton oyeddy amokAeloTIKe amd Ty KpaTiki
YPNUeTOod6TNGY kel TN Y pyuetodotnomn g EE.
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Greek R&D and the EC

* Inasystem where public and private R&D

*  However, there are three significant risks

the priorities of the EC over Greece’s.

funding needed.

*  The Greek R&D system is heavily dependent on
EC support — a third of public sector research
(e.g. universities and RCs) is funded by the EC.

* Asillustrated opposite, Greece ‘punches above
its weight’ in participations in EC-funded FPs.

expenditure is low this support is welcomed.

associated with dependence on EC funding:
1. There could be a substitution effect, with
the state withdrawing funding if there is
confidence that the EC would pick it up.

2. Greek researchers will by necessity follow

3. EU funding will become more inaccessible
for Greek researchers because the Greek
state is not able to provide the level of co-
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Source: STEP TO RJVs Database, Laboratory of Industrial and Energy
Economics, National Technical University of Athens, 2011

The EC supports about 18% of research activity in Greece,
and 28% of that occurs in the GSRT RCs. This illustrates
a (potential over) reliance on the EC, via framework pro-
grammes (FPs) and structure funds. The Laboratory of
Industrial and Energy Economics at the National Technical
University of Athens maintains a database of FP collabora-
tions and participations.* The STEP-to-RJ Vs database con-
tains information on 24,638 collaborative research projects
funded by the EU in FP1-FP7 (1984-2009) and 54,641
organisations with 177,238 participations, mainly from EU
countries. Over the seven FPs funded to date, Greece has
been involved in over 7,248 funded projects — and co-ordi-
nated 893 (or 12%) — worth over €3.2b, ranking it eighth
across all EC countries. As we shall see in the SWOT anal-
ysis, this is a defining strength of the Greeck R&D system,
but it is not free from associated concern. One of the com-
ments we heard from a number of our interviewees was that
this financial support may have had two unintended con-
sequences: first, Greek research was more focused on EU

4 See A. Protogerou ez al. (2010). “The impact of EU policy-driven research networks
on the diffusion and deployment of innovation at the national level: the case of Greece.
Science and Public Policy 37(4): 283-296. We should also like to acknowledge Professor
Yiannis Caloghirou, Dr Aimilia Protogerou and Evangelos Siokas at the Laboratory of
Industrial and Energy Economics in the School of Chemical Engineering at the National
Technical University of Athens for running a number of bespoke analyses for the STEP-
to-RJ Vs database on our behalf.

H EE vrootypilel mepimov 18% Tng epevvninig Spaotypl-
otrag oty ENada ko 28% avtig mov diebdyetan oter EK
¢ ITET. Avté oruaypadel o (evdexopévos vmepbolxy)
ebaptnon amd ™y EE, piow twv mpoypapudtey mhaictov
(ITIT) xou tng Sopnuévns xpnuatodédtnang. To Epyaotipio
Blopnyavieng ke Evepyetaxyg Owovoplag tov  Efvikod
MetadPiov Tohvteyveiov drtnpel o Béon dedopévawy Twy
TUVEpYaTIeY Kou Twy ovpuetoxwy ot TTTL* H Baomn dedopé-
voy STEP-to-RJVs mepiéyet minpodoples yio 24.638 epevv-
TIKG, TIPOYPAUROTE TUVEPYaTing Tov YpruaTodoTHBnkay amd
v EE ote ITIT1-TTIT7 (1984-2009) kot 54.641 opya-
viopovg pe 177.238 auupetoyés, kupiwg amd ywpes ¢ EE.
Amé o emte ITIT mov éxouy ypruatodotnbel twe onuepa, 1
ENddo éxer ovppetaoyel oe meploodtepa and 7.248 yprua-
TodoTobueve Tpoypauuate — kot cuvtévioe 893 (1 12%) -
ablog dve Twy €3,2 Oig, KATATATTOVTAG TV EKTY AVAUETH TTIG
xopeg TG EE. Omwg Ba Sovye xou oty avadvan SWOT, awté
elvou ¢va xetBoplaTid Suvatd omuelo Yio To ENNVIKS TVOTH L
E&A, alké mpoxahel xat wior oyetiky) avnovyie. Eve omé o

4 BM. A. Protogerou ¢t al. (2010). “The impact of EU policy-driven research networks
on the diffusion and deployment of innovation at the national level: the case of Greece”
Science and Public Policy 37(4): 283-296. O Béhay emiong va evyaploioovue Tov
Kabnynry Tdvvn Kekoynpou, v Ap. Awkier ITpwtéyepou ke Tov Evdyyeho Zioka Tov
Epyaatnpiov Brounyevixig ko Evepyetaxiig Orcovoplag tg Zyohie Xnuxay Mnyavicay
Tou Efvicod Metadfiov Iohwreyveiov yio t Siebaywyn amordeoticwy avodboewy o

Béom dedoptvay STEP-to-RJ Vs o hoyaprooud peg.
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priorities than on those of Greece; second, EC funding may
have inadvertently replaced funding by the Greek govern-
ment. Less speculatively and looking to the future, this level
of support is unlikely to sustain itself with increased compe-
tition within the EU, and EC policy aims of increasing the
leverage of FP funding.

O OOl IOV AKOVOUE QT apKeToVg epwTnBEVTEG OTIG TUVE-
vTevkelg ATowy 6TL T 7] olkovoIKy Voo THpIEY wrTopel v etye
SV0 ampoadoKNTEG TUVETELEG: TPWTOY, 1] EMNVIKY épeuva emi-
KEVTPWYOTAY MEPLTTOTEPO T TIG TPoTepatdTNTEG TY)g EE Tarpa
oe exelveg Tng ENddag xat, deltepov, n xpruatoddtyon g
EE pmopel va éxel axovole avTIKATaoTHTEL TY] XprUoTods-
TNoY aTd To MK kpdTog. MidwvTag Arydtepo vrrofetika.
Ko korrafovteg To uehoy, avtéd To emimedo Voo ThpiENg etvau
oxed6v amtiarvo vor SietnpnBel pe Tov avavopevo avtaywvioud
ev1o¢ ™6 EE ke 1 molrieny ) EE atoyevet oty peyiotomol-
107] TOV TAEOVEKTAWATOG YpYueToddTYong ard TTIT.
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SWOT analysis

* Successful in securing competitive EU funding

¢ Examples of entrepreneurial administration

¢ Committed and loyal staff

¢ Some high-quality equipment and infrastructure

* Some internationally high-profile research

* Pockets of interdisciplinary and inter-institution
collaboration

Strengths

* Lack of consistent and reliable funding: irregularity of cycle of
ITTs; unreliability of timing of payment

* Lack of national strategy, leading to a lack of prioritisation, and of
a cohesive research community

* Poor collaboration with industry and universities, and between
research institutions, with an overreliance on state funding

* No level playing field (differences in legal status of RCs, funding
and salary differences)

* Lack of critical mass in certain areas

* Few incentives to attract/retain good (younger) researchers

* Heavy bureaucracy and micro-management

* Low-profile support for technology transfer and a lack of
entrepreneurial culture

Weaknesses

Opportunities

* High-quality researchers responsive to funding opportunities

¢ Capacity for increasing collaboration with other centres and
universities (both domestically and abroad)

e Reduced bureaucracy that would allow for greater flexibility
and mobility between RCs and universities (dual appointments)

¢ Untapped commercialisable products and services

e Opportunities for government and industry to become
‘research customers’

* Focus research priorities on national needs where Greece has a
comparative advantage

e Availability of a highly educated workforce, in Greece and as
part of the Greek diaspora

¢ Recognition of the need for change

Threats

e Lack of reform

e Constraints on the state budget and global economic
environment

¢ Increasing competition for EU funding

¢ Financial difficulties of RCs

e Low morale of staff

e Ageing researchers and constraints on personnel hiring

e Constitutional/legal limitations to restructuring

A SWOT analysis is a simple planning tool that can identify
internal and external factors which need to be considered
when formulating new policy objectives, plans or strate-
gies. It forms the basis of this rapid review by identifying
strengths and weaknesses internal to the research system,
and the opportunities and threats presented by the external
environment. The SWOT presented above, and elaborated
on the following slides, is for the RCs supervised by GSRT.
However, we would suggest that some elements of it are
generalisable across the Greek R&D system. The SWOT
is derived by synthesising all the evidence streams that we
gathered as part of the rapid review and described in more
detail in Appendix B. These include key informant inter-
views, workshops with the RCs’ leadership, a document
and literature review, review of the evaluations from 2005,
desk-based research, and the bibliometric analysis presented
in the annex. In the following four slides we take the four
quadrants of the SWOT in turn and describe each in more
detail, including their evidential basis.

H avddvoy SWOT ebvau éva amhé epyadelo oyedopod
Tov pmopel Ve Tpoodloploel Tovg eTwTeplcols kal eEwTepL-
Kovg TeLpéryovTeg Tou ypetdleTar vo. AndBolv vmdym xatd ™)
dnutovpyla vewy oTdYwY Yl TOMTIKEG, TYESIWY Kol TTpaIT)-
yicwv. Amotekel T Bhon avtig TG TVUVTOUNG avaTKETY TG
evtomifovtog T dvvard ayusin won Tig advvapliss oTO E0LTEPICS
TOU EPEVVNTIKOD GUOTHUATOG KO TG EVXAUpies Kol TiG ameilés
mov mapovaiafovTa ams To eEwtepcd TeptBaihov. H avddvoy
SWOT mov mapovoaleton mapamivw kot oaveddeTal aTig
axdhovBeg Sunddvetes, adopd T EK mov emomtebovton amd
ITET. Qotéoo, o umopodaaye v wodpe 6TL Kamwol owd To
oTolyele LTopoLY VoL YEVIKEVTODY Yiot G0 TO ENNVIKS TVTTH AL
E&A. H avddvoy SWOT mpoxdntet pe ) ovvbean dhwv
TWY TTOLEIWY TOU TUYKEVTPOTUUE Ty UEPOS TYG TVVTOUNS
avaoKOTNONG kel TEPLYpAdovTaL UE TEPLOTOTEPEG AETTOUE-
peteg ato Iapdptnue B. Avta mepdauBdvouvy cuvevtedéelg
xou cuinTioelg pe T Nyeoia Twy EK, avaokémon eyyphdwy
wou Bifhoypadiag, avaokdmon twv aéloloynoewy Tov éyvay
10 2005, Sevtepoyeviy tpevva ket T Pifbhopetpiky avddvon,
OTwg TEPLYPAdOVTAL GTO TOPAPTHUN. TG ETOUEVEG TETTEPLG
Suddveleg, malpvovpe Ta TEoTEpa TETAPTNUEPLAL THG VEAVOTG
SWOT ve ) oeipd kot meplypddovpe To kabéve e Teploosd-
Tepeg hemToptpeteg, TephaufbavovTag ket TNV aTodEIKTIKY Tovg
péay.
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Strengths

* Successful in securing competitive EU funding

* Examples of entrepreneurial administration
* Committed and loyal staff

* Some high-quality equipment and infrastructure

* Some internationally high-profile research

* Pockets of interdisciplinary and inter-institute collaboration

We identified the following strengths of the Greek R&D
system:
o Successful in securing competitive EU funding. As

already commented on in Page 12, one of the defining
characteristics of the Greek R&D system is its success in
securing EC funding, most notably through successive
framework programmes. Around a fifth of Greek R&D
activity is funded from abroad, with the vast majority
coming from the EC either via FP funding or through
structural funds. Analysis of the STEP-to-RJ Vs database
maintained by the Department of Industrial and Energy
Economics at the National Technical University of
Athens demonstrates that Greek research institutes are
central actors in the network of participation in all FP
programmes.’ For example, out of the RCs we focused
on as part of this rapid review, FORTH and Demokritos
are within the top 1% of the most central actors (i.e. col-
laborators) across the whole of the EU in the fields of
Quality of Life, Information Society, Competitive and
Sustainable Growth and Energy. Also, CERTH is within
the top 1% of the most central actors in Quality of Life
and Information Society, and within the top 5% in the

Evromioape ta axdhovo Suvatd. opela oTo elyied chotrua
E&A:
o Emiruyés oty diacpddiay avraywiatixis ypyuarodsry-

ons amé Tyv EE. 'Otwg ayohdooue 1on oty Zedida 12,
v, od Tor xafoploTikd, XOPAKTNPLOTIKE TOU eAMVLkod
cvotuatos E&A etvar 1 emtvyia tov o) diaddhion
xpuatoddtnoys and Ty EE, Biwitepa péow twv dudo-
Xikov mpoypopudtwy mhouaiov. Ilepimov va mépnto Tvg
eMpixig dpaotnpotrrag E&A ypnuatodoteiton amd to
ebwtepikd, pe T ueydAn mheoyndle vo mpogpyetal amd
v EE eite péow ypnuatododtnong IIT 4 puéow Sounuévng
xpnuaroddtnave. H avalvay g Baoyg dedopévwy STEP-
to-RJ Vs mov tpeiton amd to Tuiue ¢ Broumyavikhg
kot Evepyeoyc Owovoplag tov Efvikod MetadfBiov
IToAvteyvelov xotadencvdel 6TL T elMVikd epeVYNTIKA
WOTITODTOL elvoul KEVTPIKOL TolpdyovTeG 0To OlKTVO TUpLE-
Toyhg o bha T poypauperta TTITS Tia mopdderypa, extds
Twv EK oo omolo emxevtpwbiixope yio T ocbvtoun avty
avaoxomnoy, 7o ITE ko o Anuédxprrog Bpioxovron péon
oTo avatepo 1% Twv o kevtpikmv mapaydvtwy (.
cuvepyotaw) gt oAy Ty Evpwmeainy Evway atovg Topelg
™6 TTowdtntog Zwig, 6 Kowwviog ¢ ITAnpodopiag, ¢

S A.Protogerou et al. (2010). “The impact of EU policy-driven research networks on
the diffusion and deployment of innovation at the national level: the case of Greece.

Science and Public Policy 37(4): 283-296.

5 A.Protogerou ez al. (2010). “The impact of EU policy-driven research networks on
the diffusion and deployment of innovation at the national level: the case of Greece.

Science and Public Policy 37(4): 283-296.
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field of Socio-economic Research. This ranking is out of
54,641 organisations.

o Examples of entrepreneurial administration. It is
casy to dismiss the Greck R&D system as overly
bureaucratic (it is — this appears below as a weakness).
However, prompted by a need to deal creatively with
the problems of bureaucracy, an entrepreneurial research
administration and management culture has arisen
within some of the RCs. We heard of one example where
an RC director had set up separate bank accounts for
cach externally funded rescarch project to ensure that
there is no cross-subsidisation. We would caution against
interpreting this entrepreneurship as rule breaking;
indeed, in previous work we published it is clear that
researchers successfully exploit flexibility in the scientific
and administrative management of research projects to
the benefit of both themselves and their funders.
Committed and loyal staff. One of the themes coming
out of the synthesis of the 2005 peer-review evaluations,
which was confirmed in our workshop with the RC
leadership and other staff, is the commitment of
rescarchers to the Greek R&D system. Given its current
state, the fact that qualified staff can be recruited and
retained within the system is a testament to their loyalty.
That said, it would be interesting to further understand
why researchers who are suitably qualified to work
in better resourced and more functional R&D
systems — such as in North America and in other
European countries — are motivated to continue to work
in Greece.

Some  high-quality equipment and infrastructure.
Although it is not universally available, we were told
of examples of state-of-the-art well-functioning equip-
ment and infrastructure. Examples include the manned
submersible THETIS and the ROV Super Achilles at
the Hellenic Centre for Marine Research and the 1.2m
Cassegrain and the 2.3m Ritchey-Chretien telescopes
at NOA, as well as the TANDEM SMYV electrostatic
ion accelerator and SMW nuclear research reactor at
Demokritos. We were also told that at times it is easier to
get funding for equipment than it is for research projects.
Some internationally high-profile research. The bib-
liometric analysis identifies a number of ‘enclaves of
excellence’ where research from the RCs is compet-
ing internationally. These include, by way of example,
optics at FORTH, electrical and electronic engineer-
ing at Demokritos and telecommunications at NOA.”
Likewise, of the 40 institutes reviewed as part of the 2005
peer-review evaluations, 25 were rated as excellent by the

AvtaywvioTucs kar Buboymg Avamtulng ko Evépyeiag.
Eniovg, 7o EKETA avixet oo avatepo 1% twv o kevpt-
kv mapayovtwy oty Iowdtnta Zwng ket oty Kovwvic
™6 ITAnpodoplag ket oo avatepo 5% oTov Topée Tvg
Kowwviks-owovouixiig Epevvag. H wordraby avth etvar
v 54.641 opyaviapovg.

Hzpadetypara xorvorduov Siayeipians. Elvar evxoro va
amopptyovpe To elnvikd odomue E&A wg baipetixd
ypaderoxpatid (mov etver — avTd eudaviletan TapakdTw wg
aduvapia). QoTé00, VTOKIYOUREVOL AT THY AveyKy OMuL-
OUPYLKTG AVTILETATLONG TwY TPoBAUATWY TVG Ypadeto-
kpartiog, Tpotkv\e wiot ketvoTdpog kouktodpa Slotknang kat
Suyelptong g épevvag ot xamow and te EK. Axovouue
évor rapddetypo dmov évag dievbuvtiig EK trpoveoe Tparme-
{icots hoyaplaopods Y kébe ebwtepucd ypnuotodoTon-
UEVO EPEUYNTIKG Tpbypapue Yot vo. Steodehioer 6Tt dev Bu
vTpye OtemdoTNoY. O émpeme v 8oBel mpoooyy oo var
unv epunvevdet avty M kevotopla we TapdBacn Twy Kovd-
vov. Tpdrypat, oe mponyovpevy dnuootevpevy epyooio g
OTL elvou ToLdég Tw oL EPEVYNTES EXUETUANEDOVTAL ETITUXGG
v evedbla GTYY emoTNUOVIKY ket SlotkyTikn Slotyelplan
TWY EPEVYNTIKWY TPOYPAUMATWY TTPog Gdelog Katt TwV Otwy
Kol TWV YPYUATOO0TAY TOUG.®

o Agociwuévo xar éumeoro mpocwmxd. Evo amd T Oepato

Tov TpoxVTTOVY amd TN oUvBeon Twy aélohoynoEwy Tou
2005 amd opdTipovs KpiTES, To omolo emiPelauwde ko
oTig uepides pag ue ™Y nyeota twy EK xat to howrd mpo-
owmikd, elvou 1 adoolwon Twy epevvTRY 0TO ENNVIKO
ovotnue E&A. Aedopévng ¢ Tpéyovong kaTdaTao, TO
yeyovds OTL eldikevpivo Tpoowmikd wmopel v TpoohndPet
wou ve, Swtnpy et evTdg Tov CUTTHUTOG aiToTENEL orTbSEL
eumotoavve. Topoha avta, e eiye evdadépoy va kato-
vofjgovpe axdun meplocdTepo Tl wlel Toug epevvnTEg OV
elvou xata ke etdtcevpévol Yio Ve epyaaToUY oe Ko TEpOL
ebomMopve xou o hertovpyikd avoThuate E&A — dmog
o Bopeio Apepuc kot dMheg evpwmalinég ywpes — ver dxovy
kivntpa va epydlovton atry EXMéda.

Kidmoog cbomdouds xouw vmodoués vyyhjs motdryroas.
Ieipdhomovdevetvounarykoopingdiebéaipa, evnuepwbixape
Yot TeLpadetyparto Tponyuivou Aertovpyikod e§omAlapon ket
vrodopav. To mapadelypata mepthaupivovy To emavdpwptvo
vroPpvyto OETIX o o ROV Super Achilles tov EXyvucod
Kévtpov Ouddooiwv Epevvav xou to Tiheokémie Cassegrain
1,2 xou Ritchey-Chretien 2,3p tov EAA, xafog xou tov
nhexTpooTaTikd emtayuvTy Wvtwy TANDEM SMV xat
TOV epeVWTIKG TVPNVIKS avTidpacThpe toxbos SMW oo
Anpdxprro. Ermadyxe emiovg 611 ket kaipovs elvar o
ebxoho ve MBovv ypnuarodotyoeis yie ebomhoud amd b1t
VoL EPEVVHTIKA TPOYPAUUOLTOL.

6 S.Wooding ez al. (2005). ‘Payback arising from research funding: evaluation of the
Arthritis Research Campaign. Rheumatology 44: 1145-1156; S. Wooding et al. (2004).
The Returns from Arthritis Research. Volume 1: Approach, Analysis and Recommendations.
Cambridge, RAND Europe (MG 251).

7 Please see Slide 26 for caveats and limitations to bibliometric analysis; the absence of

mentioning cither a field or an RC does not necessarily imply that it is not excellent.

6 S.Wooding et al. (2005). ‘Payback arising from research funding: evaluation of the
Arthritis Research Campaign.’ Rheumatology 44: 1145-1156; S. Wooding ez al. (2004).
The Returns from Arthritis Research. Volume 1: Approach, Analysis and Recommendations.
Cambridge, RAND Europe (MG 251).



international peer-review committees, with a score of 4
out of 5 or above.

o Pockets of interdisciplinary and inter-institute collabo-

ration. As will be commented on in the section discuss-
ing weaknesses, the Greek R&D system is seemingly
insular, with low levels of research collaboration between
institutes, universities and the private sector and with
other countries. That said, it is worth pointing out that
some exceptions exist. It is notable, for example, that
Demokritos is at the centre of the network diagram of
research collaborations across European institutes (Page
69), indicating that it is involved in many collaborations.
Likewise, in the bespoke analysis of the STEP-to-RJVs
database that we requested, it is apparent that around
5% of Greek collaborations within the FP are with other
Greek organisations, and that this is higher than the
EU27 average, although slightly lower than the EU12
average (5.5%) for the FP1-FP7 period.
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o Kdmoa diedveds yvwar épevvar. H BiBhopetpicy) avddvoy

evromilel vay apiBud emioTnuovikmy «Bukdxwy aploTelug>
émov 1 ¢pevvar amd to. EK cuvarywviletar diebve. Avtol
mepthappavovy, yu mapdderypa, Ty omtiky oo ITE, Ty
NAEKTPLKT Kett AEKTPOVIKT WY avIKy 6To Anudkptto ket Tig
hemicovmvieg oto EAA.” Opolwg, amé T 40 wotitotta
Tov eEETATTIKAY WG épog TwY ablohoyoewy amd opdTipoug
xprres o 2005, 25 Tabvoundnkay wg dplote amd T
Siebvelg emrpomég ablodoynoewg oudTnwy, pe Babuooyin
4 ot 5 ¥ weploabTepo.

Oddaxes xew Owzunuatinis cvvepyacias. 'Onwg Oa
oxoMaoTel Ko aTNY evdTYTe o cu{nTovTaL oL aduvayies,
To elnviko avatrue E&A daivetat eowatpedéc, pe yoaunho
emimedo epeVYNTIKNG TUVEpYaTiog avdpeon ot WOTITOVTY,
TOVETITTA IO, TOV IOLTIKS Topen Kot &dheg ywpes. QaTooo,
aéiler v Tovicovpe 4TI VTApPYOUY ket KATOlEG EErtpETELs.
Ebvou afloonuelwto, Yoo mapdderypa, 61 o Anudipirog
Bploketal 010 KEVTPO TOU OlaypayipoTos StkTHOU Yot
TIG EPEVVYTIKEG TUVEPYOTIEG OVAUETD 0T EVPWTiKA,
woTitobte (Zehida 43), vmodetkviovTag STt CUUUETEYEL oE
moMés auvepyaaies. Ouolwg, TNV AmOKAELTTIKY avdAlvoy
™6 Bdong dedopévay STEP-to-RJ Vs mov {yrijoaye, elvar
mpodaves OTL YVpw 0T0 5% TwV ENNVIKGY TUVEPYATIHY
ev1ég Tov ITIT etven pe alhovg eXnvixot opyaviouovg ko
&T1L awTd elvent VIMASTEPO aTrd To Edo 6po Tvg Evpwmaixyg

Evwong tav 27, alhb Myo yaunhotepo amé o ptoo 6po Tvg

Evpwmeixg Evwong Twv 12 (5,5%) e mv meplodo twv
[TIT1-TIIT7.

7 Tapaxahobue ovatpeére o1 Awddvetn 26 yio mpoetdomojoelg kel Teptoplauods
o Bifphopetpic) avadvaoy. H amovata avadopés elte evdg toptog 1 evég EK dev anpatvel
amepattnTe 5TL dev etva diploTo.
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Weaknesses

* Lack of consistent and reliable funding: irregularity of cycle of ITTs; unreliability of timing of
payment

* Lack of national strategy, leading to a lack of prioritisation and of a cohesive research
community

* Poor collaboration with industry and universities, and between research institutions, with
overreliance on state funding

* No level playing field (differences in legal status of RCs, funding and salary differences)
* Lack of critical mass in certain areas

* Few incentives to attract/retain good (younger) researchers

* Heavy bureaucracy and micro-management

* Low-profile support for technology transfer and a lack of entrepreneurial culture

We identified the following weaknesses in the Greek R&D
system:
o Lack of consistent and reliable funding: irregularity of | o

Evtomioape Tig axdélovbeg aduvauleg oto eldnvid oboTrua
E&A:
EXeyy cvvemods xar abidmorys ypyuatoddryoys:

cycle of ITTs; unreliability of timing of payment. The
sporadic nature of project, programme and fellowship
funding was a recurrent theme emerging from our key
informant interviews and workshops with the leader-
ship of the RCs. The last open call for research proposals,
Thales, was on 24 July 2009, although the new Aristeia
programme was launched on 31 May 2011. Moreover,
we heard of a number of examples where funding deci-
sions had been delayed and/or committed rescarch
funds had not been paid (on time). One RC director
reported the case of a post-doctoral research fellow who
had applied for funding in October 2010, but at the
time of our meeting in March 2011 had not heard the
outcome — therefore the person concerned had recently
accepted a senior lectureship position at a leading UK
university. For researchers to plan effectively, they need
to know when invitations to tender (I'T'Ts) will be issued
and when decisions will be made, and to have confidence
that grants will be paid. In the USA, for example, the
National Institute of Health (NIH) runs three cycles of
funding a year, with a very clear and transparent grant
process that sets out dates for submissions, notice of
decisions and so on (see http://grants.nih.gov/grants/
grants_process.htm).

arakin orov xixdo mpoxyptéewv aywviouwy (ITT),
avakiomoria aro ypdvo mhypwurs. H omopaduch ¢pvom
NG YPNUATOOOTNONG EPYWY, TPOYPUUMAT®Y Kol UTTOTPO-
Py Aty éva emavadauPavéuevo Biua mov mpotkvmTe
oTig ouvevtebels kou avlqTioels pe Ty nyeoie Twv EK.
H tekevtaio avoryt) mpéokinay vmoPolis mpotdoewy
Y gpevva, «Oadiig», Aoy aTig 24 Tovhiov 2009, mapdio
oV To Kovovplo Tpdypapus «Aplotelos Eexivnoe oTig 31
Muiov 2011. Emmhéov, axovooue apketd mopadetypora
bmov ol amodaoels xpNuaToddTNaY kebvaTéprony /Ko
ol xpnuaTodoThoEel; Tov TpoopllovTay Yt TNy épevva. Sev
kotaibniay (eykalpwg). O AcvBuvtig evdg EK avédepe
Y TEpiTTwon evdg UeTe-O1daKTOpLKoD EPEVYTY oV elye
vrofddet aityon xpruatodétnays Tov Oxtafplo 2010,
& T GTIYUN TG CUVEYTY oG pog To MépTio 2011 dev
elye puabel To amoTéleoyn — emoUEVWG TO EV AOYW ATOUO
elye mpéodata amodeyfel wa O¢om Emixovpov Keabnynty
(Senior Lecturer) e éva amd ToL peyehitepe TAVETIOTY-
wie Tov Hyvwpévov Baothelov. Tiow évay amotedeopotivd
oxEdapd, oL epevvTeg YperdleTan vo yvwpilovy woTe Ba
exdidovTar ot mpoxnpvkels Twy Swrywvioudy (ITT) wou
mote B hapfdvovtar ol amoddoelg ket vo elvon otyovpol
611 vmotpodieg B xopnynbodv. Zrig Hvwpéves ITolreiec,
v mopdderypa, to EGvixd Ivotitovto Yyelag (National


http://grants.nih.gov/grants/grants_process.htm
http://grants.nih.gov/grants/grants_process.htm

o Lack of national strategy, leading to a lack of prioritisa-
tion and of a cobesive research community. The Greek
government has not established a clear R&D strategy
that sets out its research priorities, the process for meet-
ing those priorities and the principles that will underpin
those processes. The consequence of this is that there is
an inconsistent supply of various funding initiatives that
are not sustained over time. The RCs (and arguably the
wider R&D system) have grown opportunistically, lead-
ing to a degree of fragmentation and duplication between
centres and institutes. Possibly as a consequence of this
dynamic, we sensed in our discussions the lack of a cohe-
sive research community within which researchers and
the government would work together in taking active
ownership in shaping the future Greek R&D system. In
this vacuum, researchers often turn to the research priori-
ties of the EC — which may, or may not, align with the
research needs of Greece and/or the Greek government.

o Poor collaboration with industry and universities, and
between research institutions, with an overreliance on
state funding. Roughly a third of all Greek research pub-
lications are affiliated to a single Greek research institu-
tion (although this has decreased from over 50% in the
1990s).® Compared to other countries (and from look-
ing at other indicators) this suggests a relatively inward-
looking non-collaborative R&D  system (bar some
exceptions, as discussed above). There is evidence from
other studies that collaboration helps drive up scientific
quality’ and thus this lack of collaboration is likely to be
driving down scientific quality. These observations were
supported by the views of our key informant interview-
ees. One explanation postulated by interviewees is that
they depend on EC funding as a key source of regular
project funding, but the unintended consequence of this
is that Greek institutions compete against one another to
be the Greek participant in FP funding.

o No level playing field (differences in legal status of
research centres, funding and salary differences). A
common theme raised in our interviews and workshops
with the RCs was the differences between different types
of RC and the differences between RCs and universities.
As discussed in the introduction, there are two types of
RC - those that are publiclegal entities and those that are
established under private law. On the whole, those direc-
tors that run semi-private RCs have more autonomy in
day-to-day management than the others. The differences
between the RCs and universities were keenly felt by RC
staff. The core issuc is one of (perceived) status, although
there are also differences in salaries for researchers with
the equivalent expertise and experience.
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Institute of Health - NIH) Sieféiyet tperg xvhovs ypnue-
TOOOTHTEWY TO YPOVO e ToAD ored] ket Seepervy) Stadikaaic
mov meptypadet Tig Nuepounvieg vToBorwy ket KowoToinarg
™6 amédacns, kAm. (BA. heep://grants.nih.gov/grants/
grants_process.htm).

EXeryy eSvinss orparyyixsjs, mov odyyel oe éMeryy mpo-
TEQRLOTHTWY KOl MG TUVEXTIXYG EPEVVYTIXIG XKOLVOTY-
tag. H elupvucy xuPépynom Oev éxer xabepmaoet wa oadn
otpatywch Epeuvag & Avdmtving mov va meprypadet Tig
EPEVVNTIKEG TYG TPOTEPAOTNTEG, TY Sldikacia it TV
[KAVOTION T CVTWY TWY TPOTEPALOTYTWY KLt TIG 0LPYEG IOV
B otpiéouy Tig Swdikaaieg avtég. Autd éxel wg ouvETEL
TV Umeepkn wiog aovvemods Tapoyis Studpdpwy TpwtoBou-
Moy ypnuoTodoTnars Tov Oev etvar Biaiuy ato ypévo. Te
EK (xou mpodervarg ket To evpvTepo avotnua E&A) éxovv
avarrtvyBel xapooxomixe. odnydvtag oe éve Babud kato-
KepuaTIopol ket adnhoemikdymg nete&d Twy kévtpwy
ko Twv wotitodtwy. TTlavéy ooy amotédeopa avtig
™6 Ouvapkig, StuaBavbikape oTic aulnTioelg wag TV
Nhenyn Liolg TUVEKTIKYG EPEVYYTLCTG KOWVOTNTOG, UETEL TTYY
omolot o1 epevyNTEG ket TO kpaTog Bar cuvepydlovTay, Yot ver
£XOUY EVEPYH] TUUUETOYY OTY Olapdpdwan Tov ueMoVTLKOD
elikod cvoThpatos E&A. Zto kevd avté, ol epevvntég
aUYVE TTPEPOVTOL TIPOG TIG EPEVVHTIKEG TPOTEPLUOTYTEG THG
Evpwmaixng Kowétyrag — mov evdéyeton var evappovilo-
vTou, ¥ ket Ol We Tig EpEVYNTIKES ovarykes g EXadag 1/
Kol TG eAMVIKAG KuPépynomg.

Drwysj cvvepyadia ue Ty Brouyyavia xat te wavemory)-
ute xaw petald Twy epevvyTIXG®Y 10pVUATWY, e VTTEPBO-
Mt} eEdpTyoy and Tyy xpariey ypyparoddTyey. Iepimov
TO €val TPITO AWy TwV eAMVIK@VY EPEVYYTIKGY OYUoTTLED-
OEWY TUVBLOVTAL e VoL POVO ENIKS epeuyNTIKG 1Spupa
(Tapdho Tov avTd Exel petwlel amd Thve amd 50% ot
Sexaetio Tov 1990).° Xe ocbyxpion pe alhes ywpeg (ko amd
TV TapaTHpN o GINwY BEIKTGY) AuTO UTOBEIKVVEL OTL £V
oxeTIkd eowoTpedés avoTnua E&A ywplg Sidbean auvep-
yoolag (extds oploutvwy buptoewy, dmwg avadépbixe
ko epamdvw). Ymepxovy aTolyele amd dheg pedéteg ot
1 cvvepyaoia Bonds oty Pedtiwoy g emaTpovikyg ToL-
oTTag’ Ko, emopivwg, avTh 1 eNenyy cuvepyaoing elvat
mBevd va pewwver Ty emotuoviky motdtyra. Ot Tepo-
TYpNoE auTég VToaTNPlYBKaY Ko aTd Tig amdelg Tov
axoboaE 0TI TUVEVTEVEELG pag Ewg arpepe. Mo ebynom
mov TpoTafKe omd Toug epwTNBEvTeg elvan TL ebpT@VTAL
amd ) xpruetoddtron ¢ EE we v kbplo wyy TokTl-
KNG YPYUATOOETNTTG TTPOYPAUUUBTMY, ChNEL V] OTIPOTOOKNTY
oUVETELR QUTOD elvou OTL T, eNVIKe 10pdpaTe avToywvi-
lovra petaéd Tovg WOTE Vo CUUUETATYOVY 0G ¥ EMTVIKA
ouppeToxy 0Ty Xpruetodotnay Twv IIT.

8  National Documentation Centre 2010. Greek Scientific Publications 1993-2008:
Bibliometric Analysis of Greek Publications in International Journals. Athens, National
Documentation Centre.

9 G.Dawson et al. (1988). Mapping the Landscape: National Biomedical Research
Outputs 1988-95. London, Wellcome Trust.

8  National Documentation Centre 2010. Greek Scientific Publications 1993-2008:
Bibliometric Analysis of Greck Publications in International Journals. Athens, National
Documentation Centre.

9 G. Dawson ez al. (1988). Mapping the Landscape: National Biomedical Research
Outputs 1988-95. London, Wellcome Trust.
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o Lack of critical mass in certain areas. A recurrent theme
in the synthesis of the 2005 evaluations was that research
groups with RCs are too small and cannot reach critical
mass. Critical mass in rescarch is hard to define but easy
to recognise. It is the minimum capacity (e.g. staff, equip-
ment, money, management and governance systems and
practices) needed to compete effectively at an interna-
tional level in a given area of research. It will vary from
one area to another — for example, contributing to social
science theory or philosophy may be successful with
much smaller units than primary rescarch in astronomy
is. The lack of critical mass is compounded by the insti-
tutional fragmentation of RCs. For example, across the
11 RCs under the supervision of the GSRT, there are 17
institutes in the medical and health sciences, 6 in energy
and environment, 9 in engineering science, 4 in humani-
ties, 6 in mathematics and information science, 9 in the
natural sciences and 4 in social sciences. As a result criti-
cal mass is not achieved, and the quality of research may
be compromised. Evidence for this is the relatively low
number of citations that Greek research publications
achieve — during the five-year period from 2000 to 2004,
Greek publications received on average 3.82 citations
per paper, while the corresponding average for other EU
member states was 5.03 and for OECD countries it was
5.20.1°

o Few incentives to attract/retain good (younger) research-
ers. Drawing on insights from our interviews, it is clear
that researchers are attracted by reliable and competitive
funding for salaries, projects and institutions. In addi-
tion, younger scientists are attracted by a career structure
that offers high-performing scientists routes to success,
including promotion. We were told during our inter-
views and workshops that weaknesses in regular fund-
ing and a career structure both made recruitment more
difficult.

o Heavy bureaucracy and micro-management. There was
a widespread view among interviewees that the RCs
suffered from having to engage with a highly bureau-
cratic system of funding, reporting and overall micro-
management. Examples of this include the need to get
authorisation from approximately five individuals to
attend an academic conference. We were also told that
the recruitment process for staff could be slow and inef-
ficient — even for temporary appointments. There was a
view that job descriptions had to be approved and that
they would often accordingly be less precise than was
required. Consequently, more applicants arc typically
reviewed than is necessary.

o Low-profile support for technology transfer and a lack
of entrepreneurial culture. We were told that there

10 National Documentation Centre 2010. Greek Scientific Publications 1993-2008:
Bibliometric Analysis of Greek Publications in International Journals. Athens, National

Documentation Centre. Please note that these citation figures have not been normalised.

EXeryy cvvdyray wwétyras (dapopés aro vourxd xade-
OTEG TWY EPEVVYTINGY XEVTPWY, TTY Y PYUATOOSTYTY Xall
waSoroyixés diapopés). Eva xorwd Bpa mov mpogkuye ot
ouvevtedels xau cuintioetg pog pe T EK Yraw ot Siedopés
avépeon oTovg dadopetikods TTovg EK ket ot Stdopés
avépeon ote. EK xou T movemotiue. Omwg oulntibnie
oY elgoywyn, vrapyovy dve Tomot EK — exelvar mov elvat
voutkd Tpdowte dnpociov dikalov Kol exelve Tov Exovv
10pvBel wg voukd Tpdowme WBiwTcod dikalov. Tevikd, ol
StevBuvteg Tov Stotkoty Nui-1diwtied EK éyovy peyadbrepn
avTovopula aTNY kebnuepv) Suyelpton amd Tovg alovg. Ot
Sudopés avépeon ot EK kot tor ovemo e vty 181-
altepo awoBntéc oo Tpogwmked Twy EK. To xdpro (rnua
etvou awté g (exhapfavépevng) Béong, mapddo mov vmdp-
xouv emiomg Sdopés aTovg abovg TwY epeVVNTAY K 1006-
TN e1dikevoy ket epTeLplet.

EXewyy xpiowns udalas oe opronévovg ropeis. 'Evo ema-
vehapBevouevo Béua ot ovvBean Twy aflohoyroewy Tou
2005 vyray 611 ot epevynTikég opddes Twy EK elvou mokd
utkpég xaut Sev umopoly vo. emithyovy kplom pale. H xpl-
o pale ooy Topéa TG Epevvag etvar SUoKOAO Ve Tpoo-
Stoplotel, adhd evkoho va averyvwploTel. Etvet ot ehdytatol
mbpot (Ty. mpoowmiks, eEomhouds, YPYUATH, TUGTYUATE
Ko TpaKTIKEG Olaryelplang ko Stolknang) mov amaiTov-
VT Yl ATOTENETUATIKG avToywVioud ot Siebvég emimedo
Ot VoY OUYKekpLUEVo Topén Epevvag. TTowidovy amd Tov
£voL Topéd TTOV BINO — Yia ToLpddeLyud, Y] CUVELTOpd TT1)
Bewpla Ty KoWwVIKWY emaTNUGY ¥ 0T $rhocodla pmopel
Vo elveut eTITVYNG UE TTOMD WIKpOTEPEG LOVAdeG amd 6Tt elvat
1 TpwToYeVHg tpevva oYy aotpovoule. H élenyy xplot-
ung ualog emdewvaveton amd to feopicd kotaxepuotiond
Twv EK. T mapaderype, ota 11 EK v1d v emontein t1g
ITET, vmapyovv 17 woTItodTe TpIkey EMTTHUGY Kt
emITNUGY VYelng, 6 evépyetog kot mepBalhovTog, 9 wnyo-
VKNG ETITTAUNG, 4 avBpwmaTikeY emaTru®y, 6 pabnuet-
KWV ket EMOTAUNG TG TAYpodoplas, 9 duotkwy emaTrumv
Kol 4 KOWWVIKGY emoTNUdY. AVTO £XEL T0LY TOTENETUA VL
unV emTuyyavetal 1 kplowy pale xou v ToldTyTe TNg Epen-
vog umopel va Tihetat o kivduvo. Amddelby Yo awtéd etven
0 oyeTikd wKpos aptBuds avadopmy Tov ETTVYYAVOUY oL
eNVVIKEG EpEVVYTIKEG ONUOTIEVTELG — KotTd: TV OLLPKELeL THG
mevTeeTodg Teplddov amd To 2000 éwg To 2004, o elnvi-
Kég Onuootevael eEhafory katd péao dpo 3,82 avadopé ava
é4pbpo, evey o avtioToryog wéaog bpog Yl ToL &AL KpATY)
utdn g EE Aray 5,03 xou i Tig ywpeg Tov OOZA #tory
5,20.1°

o Abyegmpwrofoviiesyra Ty mpocédxvey/ ditpyoy xadwy

(vedrepw) epevvyrev. Me Boon aToryeln mov mpotkv oy
amd TIg TuveVTEDEELG patg, etvar oadég ST oL epeuyn TG ENcho-
VT a6 AEISTIOTY Katl AV TRy WVITTIKY XPYULTOOTNGY] YioL

10 National Documentation Centre 2010. Greek Scientific Publications 1993-2008:
Bibliometric Analysis of Greek Publications in International Journals. Athens, National
Documentation Centre. [Mepaxalobue onpeiwate 61t avtol ot aptbuol avadopwv Sev éxovy

kavovikomoDel.



was limited capacity in the system to support technol-
ogy transfer. Legal advice was said to be scarce, and
technology transfer offices were rare within most RCs.
However, we also heard from the PRAXI/Help-Forward
Network!! that they had a capacity that was underused.
Related to this was a (perceived) lack of ‘entrepreneurial
culture’ and a related inability to recognise and exploit
commercial opportunities made possible by ideas and
findings generated by the research process. However,
some isolated instances of very positive efforts to net-
work with industry and create innovation clusters were
communicated (such as the Corallia Cluster Initiative).

11 http://www.help-forward.gr/en/index/index.php
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woBove, mpoypappata ket Wpvpote. Emmrhéo, ot vedrepot
emoTAUOVEG Bplokouy eENKVoTIKY TN Sow] [iag oTedlodpo-
ulog mov 0dnyel Toug emaTHROVES VYMAWY emSdTEWY TTNY
emrvylo ocvpmephapBdvovtag Ty mpoaywyy. Kord 1
Sukprele TwY GUVEVTEVEEWY Kl TWY GU{NTHTEDY peig, UG
elmory 611 o1 aduvaples GTYY TaKTIKY YpYUaTOdSTY oM KoL TN
Sou| pag oTadodpoing txavey THY TpdoMY epeuvTBY
0 SVTKOM).

oy ypageronpatio xar wxpodiayeipoy. Ymhpxe wa
evptwg Odedoptvn dmon petabd Twy epwtnBivtwy 611 To
EK maioyovy améd To 6Tt amoutettan eumhoky| oe éva iStattepa
YpadelokpaTIKd CVOTYUL YPYULTOd0TY oEwY, exBioenwy kot
yevikd ppodiyelptong. Tlapadetypoto avtod mepthap-
Bavovy Ty avdyxy Mpmg eyxploewy amd meplmov TévTe
GTopOL Yo, TYY CUUUETOXY) O €L akeadyueiké auvedpto. Mo
elmowy emlong 6L 1 Swdikacia Tpéong Tov TPoTwTLKOD
UTIOPEL VoL EVOLL oLpYT] KOl OLVETIOPKNG — QUKOWY] KoL YleL TTPO-
owptvods dioplapode. Ymipye e doyn 5Tt ot weptypadés
Twv Béoewy epyaaiog émpeme va eyxptBoly xou 61 ovvYBwg
elva Mydtepo axpifels amd doo amarrovvray. Katd avve-
mele, cuviBwg eketdlovTan TeploadTepol oy dLot ad bt
xpewletar.

Mixpyy vmootijpiby yie uerafifacy tveyvoloyias xat
EMeryy emyespyuariass xovdrodpas. Mag eimary STt virdp-
YEL TEPLOPLOILEVY OUVATETY|TOL GTO GVUTHUL Yol VoL UTTOTTY-
piker ) petaPiBacy ™ texvohoylag. Orvouikés cvpfovhis
Bewpotvtan omavieg kot T ypodein petaBiBacng Teyvo-
Aoyl etvou omévie oo meproadtepa EK. Qotédoo, axov-
oope emlong amd to Alktvo ITPAEH/Help-Forward
Network!! 611 éyel Suvatdtyreg o1 omoleg vTroypyoIpoTOL-
oUvTan. Me awtd oyetiletan kou 1 (exhapBavouevn) Edenym
ETYEIPNUATIKNG KOVATOVpaG» ket 1 oXeTueh advvapla
AVOLYYWPLONG Kol EKUETAANEVTYG EUTIOPIKAY EVKALPLOYY IOV
TPOKVTTOVY d 188G Koll EVPYUALTOL IOV TILPALYEL 1] EPEUYVY-
T Steduecaaior. QoTo0, avadepdnray xamoleg uepovwps-
veg epITOOELG oA BeTikdy Tpomaleimy i SikTdwo
ue ) Prownyevie ket Snuovpylog KoUVOTOUWY TUUTAEYUA.-
twv (6mwg 1 Ipwtofovle Zvvepyatikamv Zynuatioudy
Corallia).

11 heep://www.help-forward.gr/en/index/index.php
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Opportunities

* High-quality researchers responsive to funding opportunities

 Capacity for increasing collaboration with other centres and universities (both domestically and
abroad)

* Reduced bureaucracy that would allow for greater flexibility and mobility between RCs and
universities (dual appointments)

* Untapped commercialisable products and services

* Opportunities for government and industry to become ‘research customers’

* Focus research priorities on national needs where Greece has a comparative advantage
* Availability of a highly educated workforce, in Greece and as part of the Greek diaspora
* Recognition of the need for change

We identified the following opportunities for the Greek | Evtomioape tig axdlovbeg evkapleg yia To elyied avotua
R&D system: E&A:

o High-quality researchers responsive to funding oppor- | o Yymdig mordtyras epevvytéc mov avtamokpivovial oe

tunities. Researchers in the RCs were both responsive to
funding opportunities and successful at leading or con-
tributing to proposals. They have a set of skills that can
be used as future research opportunities arise. Evidence
of this capacity is in their successes in securing highly
competitive EC FP funding. If experience in ‘grantsman-
ship’ can be applied to nationally funded research pro-
grammes it suggests that competition would be high and
this would drive up research quality.

Capacity for increasing collaboration with other cen-
tres and universities (both domestically and abroad).
There is an opportunity to increase collaboration across
institutional boundaries as well as with other countries.
This could help drive up research quality and increase
the (virtual) critical mass of research groups by creating
an environment capable of sustaining excellent research.
Furthermore, collaboration could result in economies of
scope and scale, linking teaching, research and adminis-
trative functions across existing institutional boundaries.
Interviewees expressed a strong interest in collaborating
in teaching and research — for example, between RCs
and nearby universities.

Reduced bureaucracy that would allow for greater flex-
ibility and mobility between centres and universities

evkatpleg ypyuaroddtnang. Ot epevvnrés ote EK avra-
moxplvovTal oTlg evkapleg XpruaToddTNnoNG alhd Ko emi-
TVYYAVOLY aTNY ketBodiynan | 0Ty GuvelThopd TPOTATEWY
gpevvag. Eyovv éva ohvoro txavothTwy mov umopel ve xp1-
awpomnomBel kabmg TpoxVTTOUY pelhovTikés evkalples Yio
¢pevvar. Amddeibn avthg TG SuvarTdThTo etvan o1 emiTuyleg
Tovg oTN Sl dahion BlniTepe AVTOYWVITTIKWY Xpriua-
todothoewy Twv ITIT ¢ EE. Edv 1 eumetpla oty Mpym
XpNuaToddTNaYG umopel va edapuooel ot eBvikd ypruato-
SoTobyueve epeUYNTIKG TPOYPAUUATH, TTUALVEL STL O avTa-
ywviousde Ba elvar vimAde ket TS pTopel Ve eviayvaEL THY
TOLOTYTCL THG EPEVVOLG.

Avvarétyra avknons ) cuvepyaatas ue ala EK xou
movemoTHIe (T6G0 EVToG THG YWPUS 600 Kl aTo eEw-
Tepikd). Ymhpyel wa evkaiplo avbnong ¢ cuvepyaoiag
uetaéd Twv WpuudTwy kafhg kot e dheg ywpes. Avty O
umopovae vo. fonbroel oty mpowbnan g motbTyTag TYG
épeuvag ko Ty adénon g (Weathg) kplowng udlug Twy
EPEVVYTIK®MY OUddwY ONULOVPYQVTOG Eve TepLBEdhov tkovd
v, GUVTNPYOEL e aploTy gpevve. Emmhdov, v cuvepya-
ol Bo pmopovoe va 0dyNoEL o olkovouleg EkTaaNg Kot
KMpaxog, cuvdtovtag T O1dackaha, TV Epeuva kat Tig
StoucnTiktg hertoupyleg petebd Twv vTapyOVTWY BpUpd-
twv. Ot epwtnBévtes ebédpaaay évrovo evdladépoy Yo



(dual appointments). The governance arrangements
surrounding existing inter-institutional collaborations
within Greece are perceived to be unnecessarily bureau-
cratic. By streamlining these arrangements, it should be
possible to achieve better value for money.

Untapped commercialisable products and services.
There appeared to be a number of potentially commer-
cialisable activities pursued by RCs that had not yet been
exploited, although it is not clear whether they had any
commercial value. One opportunity for commercialisa-
tion was the outstanding work done by the Institute of
Byzantine Research at the National Hellenic Research
Foundation, in which a team of researchers had been dig-
italising primary historical documents and manuscripts,
enabling them to be studied all over the world. More
generally, we were told that many RCs and institutes give
a low priority to the commercialisation of their rescarch
products. In some cases efforts have been made to create
clusters or networks involving research and commercial
bodies (along with intermediaries), and this initiative
could be extended. Wider evidence suggests that the
co-location of research and commercial interests within
clusters can be an effective way to encourage more mar-
ket-oriented research, and to take research more quickly
into marketable products and services."?

Opportunities for government and industry to
become ‘research customers’ For a rescarch system to
run effectively it needs to have an effective supply side
(the funding of research, a talent pool and the infrastruc-
ture to undertake research) and a demand side that ‘asks’
the right questions, uses the research and, ultimately,
extracts the economic value from the research. There are
opportunities to implement policies that will stimulate
government and industry demand for research and these
are discussed in further detail in the next section, on
policy ideas. This could present a win—win situation in
which research funding is made more secure by demon-
strating its relevance to the public sector, and the public
sector draws upon better scientific advice in making deci-
sions. However, there would be a risk if the public sector
became too powerful a driver of research activity, both
to the independence of research and (since customers
find it hard to predict future needs) in the longer term to
the availability of good-quality science to support public
bodies.

Focus research priorities on national needs where
Greece has a comparative advantage. We were told that
the absence of any clear national research priorities, com-
bined with the gravitational pull of EC research fund-
ing, has prompted a discussion on refocusing research
activities on the national priorities of Greece. These
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ovvepyaoie oTn Saokala Ko TV épevve — ylo. Topd-
Serypa, avapeon ot EK kot xovtivd mevemotiuie.
Mewwpévy ypadetokpatie wov O emétpeme peyaddTepy
eveMEla kol KIVNTIKOTYTR AVAWETD TTR KEVTPOL Kol T
movemoTue (Svvardtyra Stmhod dtopiouov). Ot dwot-
KTikég SievdeThoels oV adopolY Tig VTAPYOVTEG TUVER-
yooleg petabd popdtwy evtég g ENddag Bewpotvra
aducaohdyTe. ypadelokpotikés. BektioTomoimvrag Tl
SievBetnioel avtéc, Oo mpémer vou elvan Suvart) 1 emitevén
KUMITEPY)G TYETNG TOLETNTHG/KOTTOVG.

Avexpetdlhevta eumopedoipn TPOIOVTA Kol VTN pETies.
Ddvnxe Twg VTAPYOVY KATOlEG OUVNTIKG EUTOpEVTIlLEG
SpaanpLéTyTEG TOL akohovBodvtar amd Ta EK, Tig omoleg
Oev €xouy exueTadAevTel axoun, mapdlo mov dev elvat
oodés by etyory kamolo eumoptky] ablo. M evkouplor yie
eumopevpaTonolnon NToy 1 eboupetiky Sovhewd mov yive-
Tt e To Ivotitodto Bulavtvey Epevvav oto Efviké
Topupa Epevvar, émov pa opdde epevvntwy Ymdlomolovy
TPWTOYEVY] oToplkd, €yypada kol Xelpdypade, Tapéyo-
VTOLG TN SVVATETTeL UEAETNG TOVG T CAOKAYpO TOV KOTO.
Tevikétepa, pog elmay 61t modAd EK ket wotitovter dtvovy
XOUMAY] TIPOTEPAUSTY[TEL TNV EUTIOPEVULALTOTION TN TWV EPEV-
VYTIKWY TOUG TPOIOVTWY. X UEPIKEG TEPITTAOTELG £XOUY
yiver tpooTdBeteg va SnuovpynBovv cupmhéypota ¥ Stktua
UE TV TUUUETOYY EPEVVTIKWY KOl EUTIOPIKGY OPYOLVITUGY
(nall ue evoidueoovg) xau n TpwroBouha avth Ba pmo-
pobvae vo emextofel. TTodha aToryein vrodeikviovy o1 v
cUVVTLpEY EPEVYNTIK®Y Kol EPTTOpIKWY TURGEPSYTWY EVTEG
£v0¢ CUUTAEYUUTOG UTIOpEL Ve elvoul évelg aToTENETUATIKOG
TpoTOG Yiot Vo evOopplVEL €vary EVTOVOTEPO TPOTHUVALTOM-
apb THG EPEVVOLG TIPOG TV LLYOPE KUl VoL KAVEL TVV EPEUVOL Vet
PTaTEL THO YpYYOopNt O TPOIOVTR Kol UTTY|pETies TOU UTOpPoLY
vo. OteteBoty o TNy ayopd.?

Evkaupleg wate to kpatog kat 1 Brounyavie va yivovy
«mEMGTEG THG Epevvag» . [l va AerTovpyHoel amotereTpa-
TIKG, EVOL EPEVVYTIKG GUOTNLOL Y PEIBLETAL Vet EXEL it TAEVPEL
amoTeleTpaTIKiG Tpoadopds (xpnuaToddTnem NG Epev-
VoG, GUYKEVTpWON TAAEVTWY Kot vTodour yie T1 dtebarywyy
¢pevvag) xat pio TAevpd (iTnomg mov «BéTel» Tig cwaTég
EPWTYTELS, YPYOLMOTIOlEL TNV €pEVVEL Kall, TEALKH, ALTTOTT.
TV owcovouikn) aéle amd Ty tpevva.. Ymapyovv evkaupleg
Yo TV edapuoyy) mohTikwy Tov Ba eviayvaovy T HiTnem
Epevvog aTd To kpdTog kal TN Blounyevia kel avTég ovedv-
OVTOL UE TIEPLTTOTEPEG AETTOULPELEG GTNY ETOUUEVY] EVOTHTH
Y Tig 18¢eg ToMTik@y. Avtd B pmopovae va aoteAel pio
xotaoTaoy pe opoBaie odidn, dmov 1 ypNuaToddTHON
VG gpevvag yivetal o aodalg emdekvbovTag 1 o)e-
TIKOTNTA TG 0TO ONUOTIo Topéd kel 0 ONudaLog Topéog
AopPaver kehbtepeg emoTnpovikes cupBovié yia T A
amoddotwy. oTo00, €Y 0 SNUETLOG ToWENS YIVOTAY VTEp-
Bohica 1oyvpds 0dNYdG TG EPEVYNTIKYG BparaTnPIoTYTeS,

12 A. A. Toole (2007). ‘Does public scientific research complement private investment
in research and development in the pharmaceutical industry?’ Journal of Law and
Economics. 50: 81-104.

12 A. A.Toole (2007). ‘Does public scientific research complement private investment
in research and development in the pharmaceutical industry?’ Journal of Law and
Economics. 50: 81-104.
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might include economic, cultural and social priorities.
Specialisation can either be within a discipline or pro-
vide a focus for interdisciplinary work. We were told
that there was considerable scope to provide more focus
in research activities which would support excellence
in a specific area, over and above the range and breadth
of topics covered. During the course of this review the
Greek government has identified five areas of strategic
importance — agro-food, information and communica-
tion technologies, materials/chemicals, energy/envi-
ronment and health/biomedicine — that will now need
to be moved into the mainstream of existing and new
R&D policy and more clearly specified in the context of
priorities.

Availability of a highly educated workforce, in Greece
and as part of the Greek diaspora. Greece may have
suffered from the departure of many highly successful
Greek scientists to work overseas, but that creates an
opportunity to attract them back to Greece. The Greek
diaspora is estimated to be almost the size of the Greek
population (10 million), spread across 140 countries.'
There is an opportunity to engage this community in
supporting the future of Greek science.

Recognition of the need for change. The leadership of
the RCs broadly shared the view that there was an urgent
need for change. It is hard to know how far reaching this
view is, but it at least suggests that there is an opportu-
nity created by the recognition of the need to reform the
Greek R&D system.

13 E. Amanatidou (2002). ‘Foreign policy and international R&D collaboration policy
in Greece. Science and Public Policy 29(6): 439-450.

B vTipye kivduvog TOTO Yot TNY aveapTata TNG Epeuvlg
600 xat (epdaov o1 TENATEG SuakolevovTay Ve TpoBAéyovy
uelovtikés avaykes) paxpompdbeoua oo ™ Swbeaipd-
TTOL EMOTHWNG KeATiG TOLETHTOLG Yiot Ve vToaThpibel Tovg
dnudaiovg opyoviapols.

Emicévtpwoy Twv epeuvyTikmV TPOTEPALOTHTWY 0TI
eBvikég avadyxeg dmov v ENdda éxet ouykpiicd mheove-
xTnpet. Mog elmay 6111 amovola Eexdbapwy eBvikwy epev-
VITIKWY TPOTEPAIOTATWY Tt TUYOVALTUS Ue TNV LoXvpY EMEN
NG epEVTIKAG XpYueToddTYong amd Ty EE odfynoe oe
wio GV TNON Yiee Vo eTikevTpwOoUY Kett TEAL oL epeVVNTIKEG
SpaaTnpioTTES 0TIG eBvikég TpoTepoudTNTEG TG EXAS0cc.
Avtég pumopel va Tepthapfdvovy otkovopkés, TOMTIOTIKEG
Ko kowwvikég mpotepaudtyreg. H ebedixevon pmopel va
elvau elte oe Evay KAAOO 1] Vet ETKEVTPQIVETAL O OLETLT TN LO-
vix) epyaaio. Mag eimoy bt vmpyoy onpoavtike Tepimpua
UEYRADTEPNG EMIKEVTPWOTG OTLG EPEVVNTIKEG OpaaTnptd-
TTeg Tov B vooTHpIlay TN aploTela ot Evar ouYKekpL-
UEVO TOUER, TEPOL KAl TIAVG OLTTO TO EDPOG Kl TO GATUL TRV
Bepdrwy mov kedvwrovtay. Kata ) Sidpxela avtig Tv¢
AWVATKOTNTYS, 1] ENVIKY KUPEpyNoT eVTOTIoE TEVTE TOElS
oTpaTYIKNG aNusaiog — oypo-Tpodikds, Texvoroyleg TAN-
podoplichs Ko emicowvmviag, VAKA/YNWIKA, evepyelo/Tepl-
Badov xou vyelo/Boiotpik) - mov Ba ypetaotel ThpoL Vo
ueTakynBovy aTIg EMKPATOVTEG THTELG TYG VTIAPYOVTELS Kol
véag Tohtueng E&A kot ve mpoadloplotody pe meplocdtepy]
codYVELDL 0TO TARITIO TWY TPOTEPOUOTHTWY.
AwfeoipdtyTe. epyatikod SUVARIKOD aveITEpYS eKTal-
devas, oty ENdda ket we pépog g elypvixig dweomo-
pés. H EX\éda prmopet v éxet vrodépet amd To yeyovde 6Tt
molol Buattepa emrvynuévol ENmyeg emotiuoveg éxovv
AV WPYTEL YIoL VoL EpYATTOVY GTo ebwTepticd, alhd avTd
dnuioupyel e evkoupis YioL Vet TOvg TPOTENKVTEL Vot eTL-
otpévovy oty ENdda. H elpixy) Swomopd extipdton
6Tt ebvou epimov oo péyebog Tov eNnikod mnBuouov (10
exotoppdpar) ket ebamhdverar oe 140 ywpec.'* Elvou emopé-
YOG it EVKOLPLEL 1] KOWOTNTRL VT VoL pXITEL Vet TUUUETEXEL
oY Voo THPIEY TOV UENOVTOG TYG ENNVIKAG ETTTAWYG.

o Avayvwpion e avéykns y adhayy. H nyeoia twv EK

oupdwvel pe T oy STL ElVoL ETITUKTIKY 1] AVEyKY] Yict
aloryy. Elvau Svaxoho va yvwpilovpe péypt mod umopet va
draoel v dmoyn avTy, adhd ToUAdIoTOV VTOdEIKVDEL 6T
UTTApYEL pieL EVKaLpiot TIOU SYUIOVPYEITOU oo TNY avolyVe-
pLOY THG avayKNG Yo LeTappLBuLoy Tov elhvikod cuoTy-
uatog E&A.

13 E. Amanatidou (2002). ‘Foreign policy and international R&D collaboration policy
in Greece. Science and Public Policy 29(6): 439-450.
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Threats

* Lack of reform

* Constraints on the state budget and global economic environment
* Increasing competition for EU funding

* Financial difficulties of RCs

* Low morale of staff

* Ageing researchers and constraints on personnel hiring

* Constitutional/legal limitations to restructuring

We identified the following threats to the Greek R&D

system :

Evtomioape Tig axdhovbeg ameidés oo elvikd oloTrua
E&A:

o Lack of reform. A clear message coming from a number | o 'EXeryy petappdbuoys. Eve cadés uwivope mov mpox-

of our workshops with the RC leadership is that ‘doing
nothing is not an option’ There is a widespread percep-
tion that the threats are significant and pose an immi-
nent risk. The Greek R&D system is seen to be in need of
reform and it is hard to resist this conclusion. However,
given the interdependencies within the system — and
thus the complexity of any reform — it is casy to shy away
from change. In the view of many we spoke to, this would
be a disastrously missed opportunity. However, reform
needs to be thought through, articulated clearly and
kept focused. Within the scope of this study, we did not
find evidence of any immediate consensus about what a
reformed system should look like. Some ideas for reform
are proposed in the following section; these are informed
by the review and draw from our expertise and experi-
ence of R&D systems.

Constraints on the state budget and global economic
environment. Reforming a research system in times
of relative plenty is hard enough. Doing so in the
face of budgetary constraints and within a difficult
economic environment is even harder. The threat
to a reform process is that opposition to any proposed
set of reforms may be even stronger in the current
environment.

TTel aTh apKeTeG amd TIG Yuepideg oG pe TV Myeoia Twv
EK etvar 6Tt «T0 var unv kdvovpe timote Oev amoteel emi-
Aoy, Ymapyer wo Siudedopévn avtihnym OTL o1 amethég
elvau oMuavTIKEG Ko amoTeNobY dpeao kivovve. To elnvixd
ovotnue E&A Bewpettar 611 ypetdleton petappdBuon xat
elval Ookolo vo avtioTafodue oe avTd To CuuTEpaTUL.
Qotéoo, Sedoptvary Twv alhebaptioewy evtdg Tov
CUGTNUATOG — KAl Bpot TNG TOMNTAOKSTYTEG OTTOLLTONTOTE
uetappdBuiang — 1 amoduyy Twy allaymv evar evkoly.
Katd v dmoyn molhwv amd doovg wMoaue, po. TéTole
youévn evkaipla Bo fray xataotpodiky. Qotdoo, 1 petap-
p0Bwan Ba Tpemet v pekety et Siebodixd, vor StumenBet pe
oadrvele Ko Vo Tpopelvel eMIKEVTPWREVY. 2T Thalote
THG ToLpOVTLG UENETYG, Ot BpHKaue oTolyeln dpeomg ouvel-
veamg Yo To Twg Qo émpeme va elveut o TeTow peToppl-
WLoY. TV eTOUEVN EVOTNTOL TPOTELVOVTAL OPLOUEVEG 1OEEG
uetappLButans. Avtég Spopdmvovton amd TNV aveoko-
o xou Byatvouy péon amd T eeidlcevan ko T Telpa
ueg ot ovothpate E&A.

Iepropiopol Tov xkpatikod mpolmoloylopod Kot ToOU
ToyKOTOV otkovoutkoD Teptaihovtog. H petappvbuoy
£v0¢ EPEVYNTIKOD TUOTHWATOG 08 Kaupols EMenymg adBoviag
elvou apretd, Sdoxoln. Kat kéti Tétolo o cvvdvaoud pe Tovg
TEPLOPLOUOVG TTOV TPOUTOMOYITUS Kol Te £ver OLKOVOULKE
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Increasing competition for EU funding. Successful EC
bids have been an important element in the continuing
viability of the existing research system. The combined
effects of enlargement of the EU and the downward
pressure on research (and teaching) budgets in some
European countries will increase competition for EC
funding. At the same time EC R&D policy is shifting
towards requiring more leverage from domestic/private
sources. Finally, although research funding from the EU
appears to be secure in the short term, it is not known if
this will continue into the medium term.

Financial difficulties of RCs. The RCs told us of real and
imminent financial difficulties, creating a compressed
timetable for reform. The short time scales create the
threat that in order to meet immediate financial targets,
strategic long-term goals may be ignored. This reinforces
the concern identified above by our key informants -
namely, that there is a pressing need not only to react
quickly but also to do so in a way that will sustain a
vibrant and successful R&D sector.

Low morale of staff. Despite the commitment and loy-
alty of staff (highlighted as a strength and observed in
the 2005 evaluations and throughout our interviews and
workshops), there is a sincere concern within the RC
leadership that staff morale is at a tipping point, and that
if reform is not enacted soon there could be a significant
brain drain in which talent is lost.

Ageing researchers and constraints on personnel
hiring. A sustainable workforce of high-quality research-
ers requires a flow of new recruits and a capacity to move
others on when they are no longer able to contribute
effectively. Furthermore, in the rapidly moving world
of externally funded research, there is often a need to
recruit quickly (and possibly on a short-term basis).
Balancing this is the need to provide scientists with the
career structure and stability to allow them to focus on
their research interests. To achieve such a balance, the
leadership in centres and institutes requires a degree of
flexibility and freedom that they do not currently have.
This has for some time been a weakness, but it is becom-
ing a more immediate threat because of the increasingly
competitive research environment and the ageing pro-
file of the research workforce. The high percentage of
research staff set to leave in the coming decade will not,
under current arrangements, be fully replaced.
Constitutional/legal limitations to restructuring. The
pattern of RCs and the wider R&D system have evolved
in a very particular constitutional and legal context
which may threaten some approaches to reform. Care
should be taken either to create new legal entities or to
find ways of reshaping existing legal powers, if some of
the concepts outlined earlier are to be taken forward.

Svoxoho Tepihov yiveton axdun dvokokétepo. H ameidy
v e peteppuBuotiky Swudikacio elven 61 1 avtidpaay
Yo omolodmote TpoTelvduevo abvoro peTappubuicewy
umopel vo elvatt by o 1o up a'To TpEYoY TEptBailov.
AvEavbuevog avtaywviouds yla TY XpYuaTodsTNGY amnd
v EE. Ot emrvynuéves Tpoodopés diebaywyns épevvag
twv EK ftav éva onuovticd otorxelo oty ovveyldpevy
BrwaipdtyTe Tov VTTApPYOVTOS EpEVYTLKOD GUTTHMATOG. O
oVVOVTUEVES EMIOPATEL; TG Olepuvars T Evpwmeaiicig
Evwong ket ¢ Tieang i pelwon oTovg Tpolmoloylopols
Yot épevve (xou Sidaokahia) ot kamoleq EvpwTLices YHPEG
B avéfoovy Tov avtaywvioud yw TN YpNueTodSTHON
amd v EE. Tavtdypove n mohtiky yiee v E&A ¢ EE
UETRKVEITo TIpOg TNV KotTeVBVvay TV ueyaddTepng TVpuE-
TOYNG OTY YPNUATOSSTYON amd eyymples/IOIWTIKEG TNYES.
Tthog, mopdho ToU 1] YPNUATOBOTNTY TNG EpEVVAg oTtd TNV
Evpwmeaixy Evwon ¢atvetar 611 etvan ebnadodiopévy bpa-
xupdBeaua, Bev elvau YvwaTé edv avté Bo cuveyioTel ko
uesonpdBeoya.

Owovoptkég dvaxodies Twv EK. To EK pdg etmoy ya
TPAYUATIKEG Kol QUETEG OLKOVOULKEG OuTkoMles, TToV Snjui-
OUPYOLV EVeL TUUTIETUEVO Xpovodidypapuue Yio peTopplb-
oy, Ot wikpes ypovikes Khluakeg Snuovpyody T et
511y ve tearvorotnBobv ot dpeaol otkovoutkol GTéYoL, Uro-
povv v aryvoyfoby ot aTpaTiyikol wakpotpdBeayol aTéYOL.
Avtd evioyber ™V avyovyle Tov mpoodloploTike Tapa-
AV 0T TOVG EpWTMULEVOVG pag — OTL, SnAady, elve emi-
TEKTIKN 1] eveykn Oy uévo ve vepket abvroun avtidpaay,
ad\d ket K&TL TEToLo VoL Yivel pe TpoTo Tov Bo Sty proel
éva. [wmpd xou emitvynuévo Topéo E&A.

Xopnhé nBixd Tov Tpoowmikod. Iapd ™) adooiwoy ket
TV EuToTOTYYY Tov Tposwtikoy (mov avadépbnke wg
Svvard anuelo xar mapatnpRBnke oTig alohoyyoelg Tov
2005 xou oG Sikég Lot TVVEVTEDEELG Ko uepides), uTdpyel
wioL ethicpviig avnovyle g nyeaiog Twy EK 611 10 nBixd
TOV TPOTWTIKOD elvet O Kplolpo anuelo Kot OTLEdY 1) HETELp-
pUBwom Bev Tpoywpael GVVToua, umopel va vTdpEet oo
VTIKY] QTOYWPNTY] TWY ETITTHUOVIKWY KEGUAWY, TPayUa
OV GUVETHYETOL ATWAELL TUAEVTWY.

IYpavoy] Twv epevvnTwY Kot TEpLoplapol oTIc TPoaTM|VELS
npoowmikov. Eva Biwoiyo epyatid Suvapd pe epeuvnteg
VYMMg TodTyTag amentel Wiot poy] véwy Tposhipyewy Kot
™) SuvaTodTNTAL peTakivaYg aTépwy dTay dev elvar TAéov
oe Béon vo ouvelodépouy amoteleopuaticd. Emmiéov, oe
€vory KOO IOV TTpoYwpd. peryBoo, e pioL EpEVYEL TIOV XPY-
uartoSotelTon amd eEwTepticols TpdyoVTES, VTAPYEL TUYVE
1 ovdryn Yo ypiyopes mpoohyels (xou mbavax ot Bporyv-
mpdBeoun Baom). Ze avtiotaBuon Snuiovpyettar 1 avaryxn
VoL ToUpEYETAL GTOVG ETTTAHUOVEG W, Bop Yol T1] aTadlo-
Spopia Tovg ket pe oTaBepdTTeL OV Bt TOVG EMITPEMEL Vet
emicevTpwlody ot epevwnTIKG Toug evdidépovra. Tio vou
emirevyBel o TéTow 1oppoTia, 1 NYETin TWY KEVTPWY Ko
TwY WOTITOUTWY (16 Ko evehéle ket enevBeplo Tou
auTH T o Ty Oev Exovy. AUTé Yo kAol SIATTNUA AT
advvaule, adhd ytveTeu o GAo ket Lo dpea) arehy] eboutlog
TOV Ao KAl Lo eV TRYWVITTIKOD EpevyyTIkod eptBailovTog
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Kol TG YHpavamg Tov TPpodiA Tov EpEVVYTIKOD duveutco.
To v{mMAS TOGOGTS EPEVYNTIKOD TPOTWTLKOD TTOV OLVOLULEVE-
To VeL OLTTOX WPV TEL TTYY ETTOUEVY dekaeTiot, OV Tpdkcertal ver
avtikataotedel T pws, e Baoy Tig Tpéyovaeg pubuicels.
Ocapixol/vopkol meptoptapol i avadduyoy. H uopdn
twv EK xat to evpitepo odotnuo E&A éyouv ebehiybel
Ot £VeL TOAD GUYKEKPULEVO TUVTALYROTIKG Kol YOULKS TThai-
Olo OV UTOpEl VoL aTTELAOEL KATOlEG otd TG TPooTEYyl-
el g petappbBuane. Oa ypewaTel mpoooyy, elte Y
TV Sntovpyle VEWY YOUIKGY TPoTOTWY 1| Yt THY eDpeay
TPOTWY AVATYNUATITUOD TWY VTPYOVTWY VOUIK®Y E§0U-
TlBV, B4V kATOLEG AT Tig 18kec TOU avadpovTal Vwpltepa
mpowBnBovv.
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From issues to ideas

* In reviewing the SWOT we have
come up with a set of ideas that
the Ministry of Education may wish
to consider in reforming the Greek
R&D system.

e Underpinning these ideas are a
conceptual blueprint of the Greek
R&D system and a set of
fundamental principles, as
described in the following slides.

* These ideas are drawn largely from
our experience of reviewing R&D
systems and need further
development and refinement if
they are to be implemented.

e Articulate a national research
strategy

* Facilitate the consolidation of the
research system.

* Establish a Greek NRF.

* Support the next generation of
research leadership.

* Create government demand for
research.

* Create industry demand for
research through procurement.

e Establish an evaluation framework
and cycle.

The SWOT analysis raises a large number of issues to be
considered in relation to reforming the Greek R&D system.
In order to help prioritise these issues, we have developed
an outline blueprint that provides a conceptual view of a
future R&D system. We then identify seven ideas to be con-
sidered in putting together an agenda for reform. The next
slide outlines the blueprint, and this is followed by a more
detailed discussion of the ideas.

Awd v avadvon SWOT mpoxdmrel évag peydrog aptbudg
Ienudtwy mov ypedleton va IndBoly vmdym ot aytomn pe
™ petappvbuion Tov edvikod cvotuatos E&A. T va
oo Bonbioovpue oTov kaboploud TpotepatoTTWY K¢ TPOG Tot
Ipeuorte avTd, Eyovpe avamTOEEL Eve EYpapLATIRS TPOTYE-
Slo oV TapEXEL et EVVOLOAOYIKY] ATToym Yol Ever elhovTikd
cvotue E&A. 2ty cvvéyew, mpoodlopilovpe emtd, 18tec mov
Ba pumopodaay va dBobdy vréym yia ) Snpovpyla evés Tpo-
Ypappatog uetappdbuione. H emépevn Suddveln mapovadle
To mpoayEdio ko axohovBelton amd o To hewtopepy culi-
NGV TV LOEGY.
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A conceptual blueprint for the future

Supply
(“Push”)

Demand
(“Pull”)

EU, other non-national

Form and function

The diagram above attempts to provide a conceptual blue-
print for a reformed R&D system in Greece. At the centre
are the institutions performing the research — broadly
RCs, companies and universities. On the left-hand side is
the supply to research the active organisations. This supply
is in the form of people, places and project opportunities.
Clearly the rescarch system will not operate without excel-
lent, motivated researchers who are focused on developing
new knowledge and innovation that will benefit Greece, in
terms of scholarly endeavour, social wellbeing and economic
development. To maximise this human capital rescarchers
will need — in some (but not all) cases — state-of-the-art
facilities and equipment to carry out the work. As noted in
the SWOT analysis, this already exists in some places and
will need to be maintained and developed further in the
future. We would note that, in addition to equipment, in
a number of disciplines — including the social sciences and
arts and humanities — the infrastructure may be data and
databases that also need to be supported. The third element
of the supply side is project opportunities, and these depend
upon funding. As identified in the SWOT analysis (and
developed below in Idea 3), it is essential that this funding
supports merit-based excellence, is allocated transparently
and is run on a regular funding cycle.

On the right-hand side of the diagram is the demand
for research. This comes from the EU and other countries,
from the Greek government and from industry. Over recent

To mapamdvw Siypoyspe. amoTEEL EvaL evVOLOMOYIKS TIPOTYEDLO
v dve petappubuiouévo obotnua E&A oty EMdda. Zro
kévTpo Bplokovral To 1Opduate Tov diedyovy Epevve — yeviKd
EK, etaipeleg ke mavemothpe. 2Ny aploTepy] TAEVpd elvou
1 Tpoaopd. épeuvag aToUG Evepyols opyaviauolds. H mpo-
adopa. auTY elvort VTS TN LOPDY] KLTOUWY, YDPWV Kall EVKOUPLGY
Yo mpoypdppote. Ipodavas, To epevynivé ovaTnua dev Ha
ertovpynoer ywpls ebapetiovs, evBovatdde epevvntég mov
ETKEVTPWYOVTAL TTNY AVATTUEY VéoG YYMOTg Kat kavoToplog
mov Bt woeMioovy EXade w¢ mpog v uabyoaxy tpoomdfeis,
TV KOWWVIKY] eunuepla kot TV otkovopwky avemtvén. T
ueyLa ool awTol Tov avBphymvov Suvayukoy, ot epevvnTég
Bo ypeaToly — g€ xdmoleg (adhd oy ot dheg) TepiTT@GTELS
— TpoNYWEVES eYKaTaOTATEL Kot eE0TMaU Y1t Ve Dtebdyouy
Tig epyaoies Tovg. Onwg onuetmbnke oty avalvon SWOT,
avTd VTapYEL V0N e oplopivous Ywpovs kat Ba ypetaoTel v
Sty pnBel xou v avarrvyBet mepeutépw oo peMhov. Ne tovi-
covpe 611, pall pe Tov eEomhious, ot oplapévoug Topels - TepL-
AopBovoutvay Kol TwY KOWWVIKGY ETTTUGY, TWY TEXVOY
kel Ty avfpwToTIKWY emoTUGY - ¥ vTodouy] umopel va
elvou dedopéva ko Baoets dedopévwy mov eiang Ha ypetatody
vroapiEn. To Tpito aroryelo T mhevpdg Tng Tpoodopds
(v gpevvar) elvou oL eukoupleg ylo TpoypApUATA Kot QUTEG
ebapTwvTon amd ™ ypnuatodstnon. 'Omwg TposdloploTnie
oty avadvony SWOT (ke avamtiooeton mapaxdTw
oy I8éa 3), ebvar amapaitiro n xpruatoddTnoy avty
vo. vmoatnpiler Ty aploTeln avaddywg mpoodvTwy, va
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years, in science policy there has been recognition that many
countries have neglected the demand side instruments
in forming R&D and innovation systems. This is also the
case for Greece. The demand for research is heterogencous,
coming from many sectors in many forms. Within the con-
text of Greece, we would suggest that the three main con-
stituents of the demand subsystem are the EU, the Greek
government and industry locally and globally. As discussed
in the SWOT analysis, Greece does comparatively well out
of EU funding, although this is under threat with increased
competition and changes in EU policy requiring greater lev-
erage. However, as is developed below (Ideas 5 and 6), more
needs to be done to stimulate the demand for research from
government and from the private sector.

KoTovéetal e SAvele Kol Vo AElTOUpYEL 0 éval TaKTIKO
KUKAO XPNUTOdOTN TG

1y debid mhevpd Tov Swryplppatog Bploketar v {tnom
Yo ¢pevve. Avti) Tpogpyetan od v EE xat alheg xdpeg, amd
To eIk kpatog kou amd T PBrounyavie. Katd ta tehev-
Tale YpOVIRL, GTYY EMOTNUOVIKY TOMTIKY avoryvwploTyke 6Tt
ToMEG YWpES TopaEnTay Ta dpyover TG TAEVPAG (hTNaNg
0T0 OYNUATIONS TUOTNUATWY E&A wat kavoToping. Avti
etvoun xatdotaoy ko oty ENéda. H {rnon yi épevve etvou
ETEPOYEVYG, TPOEPYOULEVN 0ltd TToMMOUG ToElG o'e TToANEG popdes.
o mhadow g EXNAdoc, Ba Aéyoye 6Tt oL Tplet faoikd otol-
el Tov vocvoTAUATOG [TNomg elvan 1 Evpwmaixy Evaon,
To eNMVLKS KPATOG Kol ¥ TOTIKY Kot Terykoaptol Brounyevict.
'Onwg ovlyibnke oty avédvay SWOT, n EXédae to maet
TUYKPITIKRG KA e TN YpuatoddTnon amd v EE, mapédo
TIOV GUTY] ATEINELTEL e TOV OVEAVOULEVD OLYTAYWVITUS KAl TIG
alayés oty mohtiky T EE mov amautel peyodvrepo mhe-
ovERTNUAL YPNUATOdSTYoNG. oTo0, dTwg avehbeTon Tape-
xatw (I8¢eg 5 ko 6), ypewdletar vou ylvouy meploadTepa Yo
™Y Téveon g {iTnomg Yo épeuva. amd To KpaTOg Kl Ad TOV
1Sl Ttkd Topée.
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Blueprint is underpinned by a set of principles

* Excellence

— fund the best research, based on competitive merit-based peer review
of research proposals and people

* Autonomy

* Accountability

— make the research community responsible for managing and
delivering research outputs and outcome

— ensure that all research outputs and outcomes are evaluated on a
regular basis and link success to funding

Underpinning the blueprint is a set of principles for a future
Greek R&D system. Complex networks such as R&D sys-
tems cannot easily be steered by bureaucratic means but may
benefit from co-operation, trust and collaboration. These
soft, intangible features of the system can be strengthened
by clearly articulating a set of principles to which all stake-
holders will be expected to adhere. The proposed principles
are excellence, autonomy and accountability.

To strengthen Greek research, it will be necessary to fund
thebestresearch, wherever it maybe, onan open, competitive
basis for individuals and organisations that are truly excellent
in international terms. In practice this will mean developing
methods — such as international peer review — to identify
and support the best research proposals. In practical terms
it means continuing and strengthening the use of extensive
peer review, which will place the responsibility for allocat-
ing rescarch funds on the research community. Ultimately,
this means the research community taking responsibility for
delivering the research outcomes that are needed in Greece.
This level of researcher autonomy is common in many
countries but is part of an implicit arrangement whereby
researchers are given the freedom to run the research system
in exchange for the wider social and economic benefits that
arise from rescarch. However, with such autonomy must
come accountability. In addition, to enjoy support for the use
of public research funds, autonomy must be accompanied by
performance monitoring and evaluation.

H vmootipién tov mpoayediov yivetar amd éva avvoro apywy
Yo éver pelhovtid ovotyue E&A. Tepimhoka dltvae dmag
to. ovaThpote. E&A Oev elvou edkolo va dtoiknBovy amd
Ypadelokpatike, péon ad pumopoly ve wdelBovv amd T
ouvepyaaio, T eumoToobvy ket T oUumpaén. Avtd T
AT, dUAOL YOPAKTNPLOTIKG TOV GUOTHUOTOG WTOPOLY Vel
evOuvauwdoldy pe T oady SIUTITWEY EVe TUVOAOD LpXY TIG
omoleg 6ot ot evdiaudepduevol Bo ovayévetar va exorovBrooLY.
O mpoTevdpeves apyés eivat v aplaTein, 1 avtovoula kat v
vrevBuvdTyTaL.

T Ty evouvdpwon g elnvikig tpevvag, Bo elvar amo-
pattyT M xpNUaTodOTNGY THG KaADTEPNG Epevva, OTroleL Kol
av eval, o€ oL avoryTh, avtoywviaTiky Baoy Y dropa Ko
0PYAVLTUOVE IOV Elvou TPty ROTIKG dptaTor ue SteBvég emimedo.
Sy wpakn avtd B onuatvel ™y avamTuén ueboddwy — dmwg
diebvig abrohdynom amd opdtipovg kpiTé — yio ToV EVTomMoRd
Kol TNV Voo THPIEY TWY KAMITEPWY EPEVVYTIKAY TTPOTATEWY.
[paxtucd avtd onualver Ty egaxohovbnay ko Ty evioyvon
™G XPNOMG ExTeTapVs abloAbYNONG aTd OUOTIHOUG KPITES,
mov B dwael TNV evBbYY Yl TNV KorTevoun TG epeUYNTIKIG
XPNuaTodOTNaNG OTNY EpeVYNTIKY KowvdTyTe. Tehkd, owté
onualvel 511 1 epevnTiny xowdtnTer Bt aeverddBet Ty evBlvy
VoL TIRLPEYEL ToL EPEVYNTIKG, QTOTENETPAITAL TTOV YpetdlovTan TNV
ENédo.. Avtd To emimedo avrovouing Twv epevvnta elvou
oUvnBeg oe ToAkEg ywpes, adhd amoTerel wépog evdg avToVEN-
Tov Sekavoviapod obudwve ue Tov oTolo ol epeuvnTEG Exovy
v ehevbepio va hettovpyvioovy To epevvyTIKS TVOTHUA pE
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avTaINaypoL EVPUTEPRL KOVWVLKA Kol OLKOVORIKE, 0$ely oy
TPOKVTTTOUY amd T épevver. QaTdoo, pe TéTole cutovopla Ba
TpéTeL VoL vTapyel ket vrevdvvdTyTae. Emmhéov, y 0 Suva-
TOTYTL Y PTG TNG ONUOTIOG YPYUATOOETNOTG Yiot TNV Epevve,
1 avTovoule TpémeL Vo Guvodevetan ad mapakolodByon K

ablohdynon g emidoomng.
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Idea 1: Articulate a national R&D strategy

— provide an implementation plan.

some of the strengths and opportunities.

— propose a number of research priorities

*  The Greek government should consider publishing a high-level R&D strategy that would:
— establish a long-term (10+ year) vision for the Greek R&D system
— set out a series of achievable objectives over the shorter term (i.e. 3-5 years)

— identify a set of principles that would underpin the national research strategy

*  The strategy would primarily be a communication tool that the research community could
use to hold the government to account on delivery and vice versa.

*  However, if well formulated, a strategy has the potential to transform the R&D system by
mitigating some of the weakness and threats identified in the SWOT analysis and exploiting

* Akey characteristic of a strategy would be the need to ensure that it had longevity to allow
policies to be implemented and embedded within the system.

A clear articulation of the blueprint for a reformed R&D
system needs to be complemented by a strategy for how that
will be achieved, including the terms of establishing research
priorities, new institutional arrangements and time scales
for implementing reform. In our interviews and workshops,
a number of participants commented on the absence of a
government-led science and innovation policy and a lack
of overarching strategic orientation for the R&D system.
Consideration should be given to formulating a five-year
strategy that explicitly sets out a vision, mission and set of
strategic goals for the Greek R&D system. The goals could
relate to the ideas discussed in the contents that follow, but
would need further discussions and consultation with the
research community. For each goal it would be important
to have a statement of what is going to change (for example,
In five years’ time we aim to have ... ) and to develop a set of
detailed and ‘living’ implementation plans for the different
components of the strategy that are made publicly available
and updated on a regular basis.

M codrg dtdmwon Tov mpooyediov Yt évo peToppud-
wopugvo obotnua E&A ypedletar v cvvodebeton amd po
oty oL To g Qo emitevyBel kTt TéToo, mepthappa-
YOUEVWY TWV 6w Yiot TNV KoBIEPWaT EPEVYNTIKWY TOALTIKGY,
véwv Beopcmv pubuioewy xor ypovodiypapudtwy yie TV
edapuoyh ¢ ueteppdBuiong. i cuvevtebtels kot uepideg
UolG, CLPKETOL 0TS TOUG TUUUETEYOVTEG TYoMoaRy TV oovain
ULl TOMLTIKYG Yot TV ETOTAWY Kol TNV KoUvoTolis Tov vt
TPOEPYETAL TS TO KPALTOG Kett TV EMENY) Kuplapyov oTparty-
YKol mpooaveTolapod Yio To aVoTyue E&A. Oa pmropovoe
emtiong va. pehetnBel v Snpiovpyla wog mevtaetods oTpaTnyL-
K ov B apovatalel cudwg Evar dpaat, pie ATOTTOM KL €Vl
TUYOAO GTPATHYIKGY GTOYWY Yiet To elvikd ovotyua E&A.
Or ooyt B pmopovoay va oyetifovton pe Tig 1d¢eg mov avly-
TobvTou TopokdTw, ahd Bo ypedlovray emmhitov GvinTH-
aelg xou SBovAedaeig e Ty epeuvnTiky) Kooty Ta. T kéfe
oT6x0 Bt Ty oMuayTUeS Vet VTIApYEL st SYAwET V1oL T TLTTPS-
KerTo vor e EeL (yla ﬂ'ocpo'c&lyyoc, X wévte ypovia, oroyedovue
va dyovue ... ) xou ve overtuyBel éve gUvolo avehuTikGY Ko
«lwvToavdv>» ayedluy edapuoyis yio To. StedopeTikd oToryeln
V¢ oTpaTnyng Tov Ba dteTiBevton Snudoia ket Ba evyuepn-
VOVTOU TUKTUKCE,
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Idea 2: Facilitate the consolidation of the research system

This is likely to affect quality.

geographical focus.

year strategic plan for the future

financing or closed down

*  The Greek R&D system is fragmented, with small research groups not achieving critical mass.
*  The RCs could be reorganised to achieve critical mass with either disciplinary and/or

* This need not mean a single entity as some variety and competition may stimulate excellence
(and critical mass may also have upper limits).

*  Such a reorganisation could be managed (and owned) by the research community, with a
process put in place that allows the mergers of RCs. For example:

— the government could invite applications for 2-4 comprehensive centres that would be
multidisciplinary, and geographically dispersed around Greece

— applicants would establish their track record of research excellence and set out a five-

— applicants could propose the merger of other RCs, institutes or groups, but this would
have to be the decision of the research leadership, based on research excellence

— RCs that were not acquired by the comprehensive centres would either have to be self-

— the comprehensive RCs would be reviewed on a quinquennial basis and excellence
would be rewarded through further funding.

As noted in the SWOT analysis, the network of RCs and
the wider R&D system is fragmented. This is an impedi-
ment to achieving a critical research mass and is likely to
be one of the factors driving down research quality (as evi-
denced by the bibliometric analysis). We provide a short
discussion paper on critical mass in research in Appendix
C. Critical mass is important to achieve but difficult to
define. It cannot be reduced to a single number and is best
identified by peer review. In a fragmented system such as
that in Greece, this judgement should not be left to indi-
vidual institutes and RCs. Consideration should be given to
consolidating the system of RCs, but key to this is finding
a balance between the roles of researchers, government and
other stakeholders.

One approach would be to take a bottom-up view that
draws on the skills and experiences of multiple parties and
stakeholders. The aim would be to allow the system to self-
consolidate via a government decision to set up a process
and create new incentives to encourage RCs and institutes
to merge. That would be done on the basis of scientific merit
and future strategic plans. The details of such a process
would need to be carefully developed, but the GSRT could
initiate a process whereby all RCs have to re-bid for funding
every five to ten years. Two types of RC could be defined:
those that are comprehensive and multidisciplinary and
those have a clear disciplinary focus. The GSRT could con-
sider funding X multdisciplinary centres and Y specialist

Omnwg onuetbnke oy avédvon SWOT, 1o dtktvo twv EK
KoL To evpbTepo aba T E&A elval katokeppatiopévo. Avtd
amoTekel eumddio yl Ty emiTevén Kplomg epeuvnTicyg palog
Kot etvon mBovd vou elvaut Evorg amd Toug TAUPAYOVTEG OV VTTO-
BiBalovy Ty mowdTnTe TG ¢pevvag (Smwg aToryeofeteitan
xou amd ) Bifhopetpicr) avddvon). [apéyovue éva ahvTopo
apBpo aulitnong Y Ty xplown pale oty épevva oTo
Mopdptnue I. H xpiown udle elvon onpovticd ve emrevyBel,
& dvokoha Tpoadiopiletat. Aev umopet va amodobel pe evay
udvo apibud ko mpoodiopiletan kahltepa pe Ty akloddynay
o OUOTINOVG KPITEG. X VOl KAUTOKEPUUTITUEVD TUOTYUO
6w avtd oty EXéda, v xplon avty Sev Ba mpémet ver aidi-
vetau oe pepoveuéve 8pvuate ko EK. Oa pmopotoe emiong
vo. pehety el n cuyy@vevay Tov cuoThuatog Twv EK, alia To
kel oe auTy) Ty TepimTwon elvar va Bpebel wa woppotia
AVAUETE TTOVG POAOUG TWV EPEVYNTAY, TOV KPBTOVS Kl AANWY
evOlodepduevwy TAEVPWY.

‘Evag tpbdmog mpoaeyyiang Oa oy ve yiver pio cuvTokTIKY
AVEAGT] QTS KATW TPOG TeL TRV OV YPYOULOTOLEL Tig tKoLvo-
TY|TEG Kl TIG epTelpleg TOAATAGY oLddwY kat evOledepdUeVwY.
O o1byog Out elvar vo. emitporel To GV TNUA VoL UTO-TVYYW-
veuBel puéow pag kpatucis amddaomng Yo va Eextvioet e Swi-
Sucaoior ko ver SuovpyRoet vea kivytpe yiee TV evBappuvon
™6 avyywvevong twv EK xat twv wonitobtwy. Avtd Oa
umopobae va yivel pe Aoy ToL eMETNUOVIKA TPOTEYTA Kalt Tot
uelovtikd oTpatykd oyedie. Ot AemTopspeleg uiag TETolLg
dducaaing Ba ypewotel v avamtuxBodyv e mpogoyn, alhd
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centres. The number of centres funded would be less than
currently exist, thereby forcing centres either to merge or
to be closed. Mergers (which need not be on a geographi-
cally closely located basis) would be encouraged but would
not be directed - it would be up to the research community
to determine the future structure of the system. Mergers
could also occur at the level of institutes; an institute could
move from one RC to another. Proposals would be invited
for both multidisciplinary centres and specialist centres in
two phases: the first pre-qualification, in which applicants
set out an outline strategic plan for the next five years, stat-
ing their capacity and capability to deliver the strategy and
the track record of the (combined) RCs, using funding and
bibliometric data. The funding and bibliometric data could
be compiled centrally and published by the GSRT for com-
parability and transparency. This may have the added ben-
efit of allowing RCs to make an informed decision about
whether they are likely to be successful in taking the lead or
whether they should look to merge with another RC."* An
international peer-review panel would review the pre-quali-
fication applications and select those to be invited to make a
full application in the second phase. To ensure competition
and merit-based funding as well as efficient channelling of
limited resources, the number that were successful in the
pre-qualification process would need to be fewer than the
current number of RCs but greater than the number to be
established in future. In the second phase, the shortlisted
RCs would need to develop a detailed strategic plan. It
would be allowable for those RCs to include institutes that
were part of an unsuccessful pre-qualification application if
they could demonstrate that their inclusion would add to
the track record of the RC and makes strategic sense. The
shortlisted RCs would present their strategy to the interna-
tional panel at a series of site visits. Based on the site visits,
the international panel would make decisions about which
RCs should be funded and the level of funding. To ensure
that this competitive process continues to drive quality, it
would be repeated every five or ten years, thereby allowing
the system to be self-correcting on a regular basis.

14 T.van Leecuwen ez al. (2009). ‘Using bibliometrics to support the procurement of
NIHR biomedical research centres in England.” Research Evaluation 18(1): 71-82.

n ITET 0o pmopovae va Eexwvioet e dwedikacio dmov dha
ot EK B0t mpémet v vmoBalhovy mpoadopés ypnuoatodotnars
k&Be mévte pe déxa xpdvio. Oa umopovoy vo. optaTody S0
tomot EK: exetva mov B elvou avadvtied xou diemotypovicd
Kt exelvo wov But Exovy éve, Godés emOTYUOVIKG AV TIKEIUEVO.
H ITET 6« pmopotoe va peAeTHOEL To eVOEXOUEVO Y PNUATO-
d6tnome X demotnuovikay kévipwy kat Y eedikevpévwy
kevtpwy. O apbude Twv kévtpwy mov B ypnuatodoTobvtal
B elvou wixpoTepog amd Tov Mdn vmdpyovTa, avaykalovreg
ETOLTOL KEVTPLL EITE VoL TVYYWYELTOVY Y] Vet kAeloouy. Ot ovyyw-
vevoelg (mov Sev elvou amapattnTo va ylvouy amoxAeloTiKe pe
Bon yewypadixd xprripia) Oo umopovoay v evBappuvbodv,
ahd oyt var emBAnbobdy — v epevvnTuch xowdTyTe Ber Exer )
SuvatdTyTe vou kelBoplael T1) peMovTIKY] Sour] TOV CUGTYUATOS.
Svyywveboelg B umopovoay emiong ve yivovy kat ot emiTedo
woTitovtwy. Eva wotitovto Oa pmopoboe va petaxivy et amd
¢va. EK oe éva 4o, Ou mpookdoels yia vmool) mpotd-
TEWY TOOO Ylo ToL OLETLTYUOVIKE 6T0 ket Yo Ter eéetdievpéva
kevtpa O yivouy oe dvo dhaeig: 1 TpWTY TPoETIAOYY, OTOV Ot
vy ol Ba Tapovaialovy éva ayedidypoype oTPATIYIKOD
o(edlov Yla Tt eTopEVeL TEVTE YpbVIaL, SNAVOVTaG TO SUvauIKd
Tovg Kat TN SUVaTdTHTA ePapUOYNG TNG TTPATHYIKAG Kat TO
10Topikd emddoewy twv (cvvdvaouévay) EK, ypnowomois-
V1o T Ypriuatookovoptkd ket BiBhiopetpikd, dedopéva. Ta
xpnuatootkovoutkd xal BiBAopetpuca dedopéva B pmopov-
OUY VoL TUVTATTOVTAL KEVIPLKG. Kol Vo, SNUOTIEvoVTaL amd TY)
ITET 7yt oxomovg avykplong kal dtedavelas. Avté pmopel va.
éxet To emmAtoy bdeog Tov vo emitpemet ot EK var AdBovy
Wit eVUEPWUEVY] atbbaay TYETIKA e To edy exouy mBovoTy-
Teg Ve eTLTOYOVY TNV ave Ay Tng Nyealog ¥ edv Tpémet var
dpovticovy va auyywvevBoty pe va alo EK." Eva dtebvég
cupfotho ablohdbynang amd oudTovs kpitég Ba ablohoyel
TIg THoElG TpoeThoyYg ket Be emihéyel exelvoug ad Toug
omolovg Ba {rettan ver vroBaAhovy s choxAnpwuévy attnon
ot Sevtepy dhon. Tow v Sieadahiotel o avtaywviouds ko
1 aéloxpaTiy] YpNuatoddTNen Kafh kel 1) ATOTENEGUATIK
dloyéTevay meploploptvay Topwy, o aptBuds exelvwy Tov emi-
TVYYAVoUY 0Ty Sdikacia T TpoeThoyhg Ba ypetaoTel var
elvou pikpoTepog ad Tov Tpeyovta apbud EK alia peyolo-
Tepog od Tov apldud exelvwy mov mpdkerTal vor 18puBody aTo
utMov. 2tm devtepy ddom, Ta emheypéve EK O ypereatel vo
avamTOEouy Evar hemTopepts oTpaTykd oyEdio. Oa emiTpe-
metar oe avte T EK va mepthapfavovy wotitovta mov ey
UEPOG LI OVETITUYOVG AiTNTY)G TTPOETIAOYYG, €6V UTTOPOLY VoL
amodelbovy 611 1 cupmepthp Toug Ba mpoabétel oTig emBo-
oelg Tov EK xat elvar hoyed amd mhevpag otpatnyuchs. To
emheypéva EK Ba mapovaidlovy ) atpatipyuc tovg oe wia
S1ebvy) emitpomy] o i oelpd emitomo emokéVewy. Me Baom
TIg emToTOL emiokéVels, 1 SieBvig emitpory Bo amodaailel yiu
70 oo EK Ba mpémer var ypruartodotnBel xou yio to hog g
xpnuatodotnane. T va Siodahiortel 6Tt ¥ Swwdikaaio Tov
avTaywviouo ebaxohouBel va emBiwkel Ty motdtTeL, Bo et

14 T.van Leeuwen ez al. (2009). ‘Using bibliometrics to support the procurement of
NIHR biomedical rescarch centres in England.” Research Evaluation 18(1): 71-82.
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vohapBdvetal kabe mevTe ) Séxo xpdviat, emITpETOVTOG ETOL OTO
obaTnpa vo SlopBwveton pdvo Tov ToKTIKG.
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Idea 3: Establish a Greek NRF

— US National Science Foundation

— Swedish RC (Vetenskapsradet).

— beat arm’s length from government

— guarantee a regular funding cycle

— be administratively light.

— French Agence Nationale de la Recherche

*  The majority of OECD and European countries have independent NRFs, such as:

* A Greek NRF should aim to have the following characteristics:
— fund excellence through competitive merit-based international peer review

— provide a simple and transparent funding framework

— establish a level playing field between RCs, universities and other eligible bodies

Consideration should be given to setting up a competitive
national research foundation (NRF) that will provide pro-
ject, programme and fellowship support to the RCs, univer-
sities and other research organisations. Greece is unusual in
comparison to other European and OECD countries in not
having such a body; examples from other countries include
the US National Science Foundation, the French Agence
National de la Recherche, the Research Council of Norway,
and the Swedish Research Council (Vetenskapstrider).
There have been indications that such a body has been con-
sidered in the past,’” but the idea was never taken forwards
and therefore no action has been taken.

An NREF should focus on research excellence with the
potential to establish for proposals around specific research
priorities (as outlined in a national research strategy). The
NREF should be at arm’s length from government. Funded
research should be competitive with the NREF, facilitating
the peer review on all incoming proposals, drawing on an
international network of peer reviewers who can evaluate
proposals.

At its inception, the NRF strategy should be kept simple
and clear — for example, by specifying the appropriate

15 The report accompanying the Law 3653/08 which proposed the foundation of a
national research organisation (the law is currently inactive until 31 December 2011)

predicted about €12m per annum for operational costs.

Ou pmopovoe vo pehetnBel 1) Snuiovpyio evde avtaywIoTIoD
eBvicod 18pvuatos epevvary (EIE) mov Ba wapéyer ¢pyo, Tpo-
Ypoppe kou vTooTpiEn vmotpoduy ot EK, mavemotiuio kot
aMoug epevvnTikovg opyaviapols. Elvat aovvibioto Toyeyovig
6L otny EXNSe Sev vrrdpyer TéTotog opyaviouds ot aUyKpLon
ue Tig dheg evpwmaices ywpeg kot Tig ywpeg Tov OOZA.
IMapadetypore amd dlheg ywpeg mepthapBévovy to National
Science Foundation twv HITA, o yaXukd Agence National
de la Recherche, to copfovhio yio v épevva ot NopBnyla
Ko 70 goundikd ZupPovo Yo Ty Epevva (Vetenskapstridet).
Yrpbay evoeibeis 611 évag TéTolog opyaviouds pereTBnke oTo
mpeNdby,"> addd 1 18¢0 TOTE Bev TpoywPNTE Katl ETOUEVIG OEV
gywe Koo evepyela.

‘Eva EIE Oa mpémel va. emikevTpoiveTal Ty aploTele g
€peuvag Ue TN SUVaTOTNTL VoL ketBlEpWVEL TPOTATELG Yiot TUYKE-
Kpuves epeuvnTIKEG TPOTepaudTNTEG (Smwg meplypldeTou
oty bvixy) epevvnTicy atpatyycn). To EIE 6o mpémet va
elvou oe amdoTaoy aodakelog amd o xpdrog. H ypnuarodo-
ToVWEVY] Epevva Do Tpémel var etva avTarywvioTuer, ue To EIE,
vo. Stevkoddvel Ty abloAdynon amd oudTILoVG KpITE TE GAEG
TIg TPOTATELG, YpratpuoTolwVTag vo. dteBvég BikTuo oudTIHWY
oV UTopodY Ve, aELoAOYHTOVY TPOTATELS.

15 H éxBeav mov quvodevet To Népo 3653/08 mov mpéretve Ty 18puan evég efvicod
epeUVTIKOD opyaviauod (0 vopog mpog To b dev Ba Tebel o 1oL dwg Tig 31 Aexeufpiov

2011) mpotBleme mepimov €12kt To ypdvo yioL AetTovpytices daméveg.
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division of funding between project, programme and fel-
lowship grants. Clearly this mix would need further analy-
sis and supporting evidence from other funders, but the
aim is to avoid incremental complication of the funding
framework.

Funding should operate in regular cycles, with a publicly
available timetable that sets out the deadlines for submis-
sion of proposals, notification of outcomes of peer review,
the start date of successful applications, and the schedule for
payment. It would be imperative that the cycle of funding is
adhered to as the rescarch community needs to be able to
anticipate and plan its rescarch activities. Indeed, we were
told a number of times in interviews that the regularity of
funding is more important than the amount of funding
made available.

All public R&D bodies should be eligible for funding
from the NRF (and consideration could be given to fund-
ing private sector organisations). The aim would be to create
a level playing field between the RCs and universities in
competing for funds. In time this would ensure that fund-
ing followed excellence, driving up the quality and impact
of Greek research.

The NRF should operate with as small a staff as possible,
focusing resources on research and related support activi-
ties, with administrative costs beingless than 5% of the total
funding. It would be important that the NRF is not seen
as (another) executive agency, but as an institution through
which the scientific community could influence both its
own development and its strategy.

1o Eexivnud ¢, n otpatyuch Tov EIE Ba wpémer vo xpa-
™0l ] ket gediig — Yio Tepdderypa, TpoadiopilovTag Tov
KOUTEIAO KOTUUEPIOUS YPNUATOOOTNOTG AVAUETH TE ¢pYLL,
mpoypaupate ket vrotpodies. Ilpodavme, avtd o piyua Ba
YpeloTel emTALOV avaAvan Kou oTolyele vTooTApIENG amd
aMovg ypnuatodoTes, alhd aToYog elvon vo oodeuyBovv
avéavdpeveg emLTAoKEG To TAALTIOU Y PNUATOOTNENG.

H ypnuatoddtyon Bo umopobdae va. yiveton oe ToTicols
KUKAOUG, We OYubato ypovodidypauus Tov Ba mepryphdet Tig
mpoBeapieg Yo Ty vrofoly) TpotdcEwY, Tig eldoTOMTELG Yic
ToL ATOTENETUOTR TNG AELOAOYNTNG ATd OUOTILOVG KPITEG, TNV
nuepounvia Evapbng Twy EMTUYNUEVWY UTHTEWY Kol TO TPO-
Ypoupol Ty TANpwuUwyY. O Tay amapaltTo 0 KUKAog THG
XpNuaTodoTnang va axoovleital, kabig 1 epevynTIKy Koo-
oL ypetdletan ve elvan ot Bean va mpoPhémer ko ver oyedid-
Ler Tig epevwnTikég g SpaatnprotrTeg. Ipdyparty, pog elmay
Tolhég opég aTIg TVVEVTEVEELG OTL 1] TAKTIRETYTRL TNG XpYUet-
TOOOTHOMG EVAL TTLO TNUAVTIKY A6 TO OGS THG XPNUATOSOT-
omng mov elvaut Sbiao.

‘Olot ot dnudatot opyaviapot E&A 6o umopodaay ve éxovy
Sucatlowper xpruatoddtnong amé to EIE (eve Ba pmopovoe va
ueAetnel kot To eVOEYOUEVO YPNUATOBOTNTYG OPYAVITUGY TOV
1LTIcod Topén). réyog Ba etvar ve Onuovpyndotv cuvBixeg
wotTog avapeae oto EK ol oo movemo e wov avteyw-
vifovrar Yo 16 ypYuatodotyoelg. Me Ty Tépodo Tov ypdvou,
avtd B pmopodae vou Siadahioet 6TL 1 xpNuaTodOTHON otko-
hovBel Ty aploTein, evioybovTag TNV TOLOTHTR ket TOV avTi-
KTUTO TV eAMVIKTG Epeuvess.

To EIE 0o pémet vo. hertovpyel e 600 To duvartd Mydtepo
TPOTWTIKO, ETIKEVTPLVOVTOG TOUG TOPOUG TOV TTYV EPEVVE, Kol
O OYETIKEG VTOTTYPLKTIKEG OPOLTTYPIOTHTES, e TIg OLOLKYTL-
Kég OUTALVEG VoL arvEPYOVTaL O AyoTEPO amrd 5% Tv)g TUVOMKYG
xpnuatodotnane. Oa hray onuavtikd to EIE v unyv avripe-
tomiletar gav (axéun) vog eXTEAETTIKOG 0pYavIauos, alhd
ooy Eve iSpupa péow Tov omrolov v emaTHOVIKY KowdTNTeL Bot
UTTOPOVTE Vet ETNpedTEL TETO TH O1kY| TN AvamTUEN 600 Kot T
TTPOTNYIKY] TYS.
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Idea 4: Support the next generation of research leadership

Grade A

e Over the next five years an
estimated 20% of the senior
leadership (Grade A) will retire
from the RCs and universities.

Grade B

Grade C

* Combined with the current 1:5
(7) rule on recruitment, thisis a
major threat to the sustainability
of the R&D system.

Grade D

Functional
Scientific
+  The establishment of fellowships ~ Perseme!
for the leading (c50) mid-career
researchers in Greece should be

considered; these would:

international peer review

conferencing, etc.

More than half of researchers at GSRT RCs are at Grades A and B, and more than half of
these researchers are above 50 years of age.

* be awarded through an open competitive process based on research excellence, as judged by

* provide generous and timely funding for salaries, research expenses, international

* support and develop through an intensive programme of leadership training and mentorship

* facilitate the establishment of a network to ensure a mutual learning environment.

50 100 150 200 250 300 350
Number of researchers

m <30 m30-50years >50vyears

As illustrated above, the Greek R&D system faces a major
demographic challenge in terms of workforce ageing. Over
the next five years an estimated 20% of Grade A research-
ers (the equivalent of full professors) will retire from RCs
and universitics. Compounded with current restrictions
on recruitment,'® this creates a major threat to the sustain-
ability of the R&D system. To anticipate and manage that
threat a new fellowship scheme could be established with
the aim of supporting and mentoring the next generation
of research leadership. This would involve identifying, from
an open merit-driven competitive process, a cohort of the
best 30—50 mid-career researchers and providing them with
generous five-year fellowships that cover salaries, research
costs, and so on. Over the five years a programme of train-
ing and development in non-research areas such as finan-
cial management, leadership and communications could
be provided so they are well equipped for future research
leadership. It might also be beneficial to bring the group
together at regular intervals so they develop a community
spirit and to provide a mutual learning environment. This
idea is, in part, informed by the ‘investigator’ programme
funded by the US-based Howard Hughes Medical Institute.
The programme is deliberately oriented towards high-risk

16 The 1:5 recruitment rule dictates that only one public-sector employee shall be hired

for every five employees who retire/leave the public sector’

'Onwg Teprypadmie mapandym, To eied cbotrua Epevvog
& Avantubne avtipetwmile wa coBapy Snuoypadiky mpd-
K\ON, T YHpavey Tou epyotikol Suvapkod. Katd ta
emopeve 5 ypovie, v exTiumpevo 20% Twv epevvnTav A’
Babuidag (to avtiotono twv Kabnyntav) fa cvvta&iodorn-
Bel amd e EK xat o mavemotuio. e cuvdvaoud e Tovg
TpéyoVTeG TepLoplapols aTlg TPOTAVELS,'® Ovutovpyeita e
ooPaph) ameld yie T Prooudtyte Tov cvoTuetos E&A. T
Y TS ket TN Stoelplay) awThg TG amethg Bor pmopobae
vo. xafiepwbel éve véo TpOYpooL EPEVYNTIKGY VTTOTPODLOY,
ue oToN0 TV VToaTHPIEN ket TV kafodynom g emduevys
yevids Tig epevvyTia yyeotas. Avté Ba umopodae va Tepthoy-
Béver Tov evtomaus, uton amé pwe avoly T ddtkaaio Slerywvi-
OOV AVAAEYWE TPOTEYTWY, oG Ouddag dmd TOVG KAAMTEPOUS
30-50 epevvnTég 0TY UETY TYG KAPLEPAIG TOUG KAl TYY ToLpOXH
0 QUTODG YEVVOUOOWPWY SETWY VTTOTPodLY Tov Ba kb TTTovY
uaBobs, epevynrikég domdves, kAT Méow oo TEVTE Ypdviat
Ba umopoloe va Tapaoyebel éva mpdypapua exmaidevomng Ko
avBTTVENG O W] EpEUYNTIKOVG Topelg, STiwg otkovouky] Swryel-
pLa, Nyeaio kot avamTvly Kou v Tadhary) eumelplwy kot 1BEwY,
£T0L WOTE Vet elvoll Kohd eE0TMAUEVOL Vit TH UENOVTIKY] pev-
ynrien nyeoto. Evoéyeton emiomng vaw elvou xphioipo ve yivovren

16 O xavovag mpoahlewy 1:5 mpoflémet 411 uévo éveg Snpdatog vrdXhnhog Be
mpoghapBivetar yio xéfe Tévte vTalhifhoug Tov cvvTablodoTovvTar/ aToywpodY uTTd To

dnudoto Topte



38 A rapid review of the Greek research and development system

and uncertain research, with the view that the majority of
projects will fail, but that those that are successful will be
paradigm shifting. The fellowship scheme has recently been
evaluated,'” and shown to have greater impact than the
National Institute of Health Merit awards. Here we are pro-
posing something that may be less risky than the Howard
Hughes model, but that has an added component regarding
leadership and management training, and is also aimed at a
specific mid-career cohort of researchers.

17 P. Azoulay ez al. (2009). Incentives and Creativity: Evidence from the Academic

Sciences. National Bureau of Economic Research (working paper 15466).

CUVOVTHTELS TVG OUAONG OF TOKTE OIULTTHWATOL, WOTE VoL ool
TTVOTETHL Ve TVEV 0L BT DVOETYG Kelt Ve ToUpEYETOU EVe TrepL-
BaNov aporPalog uabnong. H 10éa, ev péper, tpododoteitar
amd To TPOYPOULUL. <EPEVVNTHG» Tov YpruaTodoThBnke omd
70 latpucd Ivotirovto Howard Hughes, pe ¢é3pa 1ig HITA. To
TpdYpoue vt TpooavatohieTal crdmipe Tpog TV aféBoun
Kkt épeuve. LYMAoD plokov, pe Ty droym 6TL Y Thetoydio Twy
mpoypapudTwy B amoThyouy, el exelve mou elvon emTVYH
Ba amotelégovy emoTnUOVIKY emavaoTaay. To mpdypouue
epeVVNTIKGY VToTpodLwy ablohoyBnke mpoodate,” ko Edetée
6T gxet peyahlTepy emidpaon amd T Ppafeia Sidxpiong Tov
Ebfvikot Ivotitovtov Yyelag (National Institute of Health
Merit). Edo mpotelvovpe xdtt mov umopel va elvar Arydtepo
emcivduvo amd to povrélo Howard Hughes, aXhd éyet éva
emImAEOV GTOL ElD ovaerdoplKe. pe TNV exmaidevan nyealog Ko
Solknang xat axdun TpoopileTan yie ot TUYKekpUEVY opdda
EPEVVITWY OTY] UETY] TYG KAPLEPUS TOUG.

17 P. Azoulay ez al. (2009). Incentives and Creativity: Evidence from the Academic

Sciences. National Bureau of Economic Research (working paper 15466).
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Idea 5: Create government demand for research

policy making.

have a chief scientist or researcher.

back to the research community

and discussed by the EC.

future developments.

*  Government could act as an ‘intelligent customer’ for research, to inform its decision and

— To facilitate this ‘demand’, each major policy-making department of government could

— Reporting directly to the minister, the chief scientist would act as a broker between
policy-makers and researchers. In this way s/he would:

* know what the research priorities of the ministry were and be able to feed these

* ensure that the policy-making community was aware of the expertise and
evidence available to inform its decision making.

— This idea builds on the network of chief scientists developed by the UK government
— Aninterdepartmental committee of chief scientists could inform departments about

* There could also be short-term internships and placements for career scientists to spend
short periods in ministries building capacity to understand and use research.

To help ensure that the government acts as an ‘intelli-
gent customer’ for research in its (evidence-based) policy
making, a network of chief scientific advisers (CSA) could
be established in the major policy-making ministries.
The role of a CSA would be to act as a knowledge broker
between the policy and political system and the academic
and research system. This would involve advising on the evi-
dence underpinning policy proposals, and also feeding back
the needs for evidence to the research community, thereby
informing research priorities.

Government has the opportunity to align information
about research and what it could do with incentives to act
on this information, alongside the capacity to act effectively
once incentivised to do so. For example, a new technology
to deliver e-health has to be recognised and understood, the
benefits explained, and the social and technological capac-
ity developed to implement it successfully. Without this,
potential mutual benefits may be lost.

Government chief scientists can provide an inexpensive
way to ensure that departments and government are kept
aware of scientific developments and their potential for
use for the public benefit. A further mechanism is to hold
(for example) annual horizon scanning activities involving
the state, business and social interests in identifying poten-
tially beneficial scientific and technological developments.
However, researchers in innovation have shown that if new
technologies and innovations are to be used optimally by

T v Sodaduatel 4Tt To KpdiTog evepyel ooy «E§umvog TENd-
TG YL TNV Epeuve oTn Xapakn T (oToryetoBeTnuévyg) Tot-
TIKNG TO, éver SlkTvo avwTepwy emlaTyoVK®Y cupBoviwy Ba
umopovoe va kebiepwdel oo kupLdTEpR VTOVpYElR Ydperbng
moMTcwy. O péAog TV AVATEPWY ETTTYUOVIKGY TUUBOVAWY
B etvou va evepyolv oav SrupeaohafnTés TG Yvwang avapeon
OTYY TOMTIKY] Kol TO TOMTLeS TVOTY 0L ket TO okeOnuaicd Keeit
epevyTIKd oVoTua. O pbhog Tovg Ba umopodoe va mepthay-
Béver Tapoyh cupBovkay Yo o oTolyele Tou vroaTpifouy
TIg TPOTATELG Ylat ToMTIKEG Kaddg Kou Totpoyy oyoMwy yiet Tig
OVEYKEG TTOLYEIWY TPOG TV EPEVVNTIKN KOWOTHTL, EVI|ILEPW-
VOVTeG ETTL Y10, TIG EPEVVYTIKEG TIPOTEPAULOTY|TEG.

To xpéiTog éxet TV evkaplo, ve evaipuovioet Tig TAYpodopieg
Yo TV épeuve. kot To Tt o uropotoe va kével, [e kivTpa Yo
vo. evepynoel aVpudwva e Tig TAnpodopleg avté, pall ue ™
SUVATOTHTR Ve EVEPYNTEL ATOTEAETRATIKG OTay Tov doBel To
xivntpo ve o xavet. T mepdderype, wow véo Texvohoylo yio
THY TeLpoxY AEKTPOVIKGY UTTYpeTtaV vYelag Ba mpémet vor arver-
YvwpioTel ko vo yiver xorravonti, ver ebnynBovy To odehy o
vo. evartuxBodv o1 Korvwvikég ket Texvoloylces duVaTETYTE
Yt vor eapuootel pe emruyin. Xoplg avtd, o mbave auot-
Baior odtn pmopel va yabovyv.

Ot avartepol emoTtnuovikol avpBoviol Tov kpdTovG wTo-
POV Vet TLPEXOUY VALY OLKOVOUIKS TPOTO Yict Vot ST bothioouy
OTL ToL TAoLTe ket 1) KuPépynom elvau evijuepa yio Tig emaTy-
uovikég ekeMelg ket T SuvartdTrT TOUG VO YpYiTILOTOMBOlY
Yt dnudato dderog. Evag emmhéov unyaviouos Oo pmopel va
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government, public bodies need to develop their capac-
ity to absorb the details'® — a department needs the abil-
ity to absorb information, to interpret what it implies for
the delivery of departmental goals, to change the delivery
process in order to use the new technology effectively, and
to learn from the experience and adapt in the future. Chief
scientists and seconded recruits from research organisations
can help departments develop this (but they are unlikely to
be sufficient).

This model is underpinned by a strong theoretical frame-
work, originally applied in Canada (and termed ‘linkage
and exchange™?) but developed from the ‘co-production of
knowledge’ literature.”® Linkage and exchange is similar to
evidence-based policy making in as much as both strategies
aim to link research (new knowledge) to action (decision
making), thereby establishing the empirical base for that
policy. Nevertheless, there is a key difference between them:
evidence-based decision making is predominantly viewed
by some scholars in the knowledge transfer literature as a
technical exercise that links research to action by creating
policy guidelines or performance indicators; by contrast,
the linkage and exchange model of connecting research to
action aims to include the decision-makers in the process
of examining the evidence and focuses on interpersonal
connections, making it a social as well as a technical exer-
cise. ! In effect the chief scientist would act as the linkage
and exchange’ between the research and the policy-making
communities.

18 W. Cohen and D. Levinthal (1990). ‘Absorptive capacity: a new perspective on
learning and innovation. Administrative Science Quarterly 35(1): 128.

19 J. Lomas (2000). ‘Using “Linkage and Exchange” to Move Research into Policy at a
Canadian Foundation. Health Affairs 19(3): 236-240.

20 C.H. Weiss (1980). ‘Knowledge creep and decision accretion.” Science
Communication 1:381.

21 A. Conklin ez al. (2008). Briefing on Linkage and Exchange: Facilitating Diffusion of
Innovation in Health Services. Cambridge, RAND Europe (OP-231-DH).

aoyohettar (Yo Tepdderyua) e epyacies etiatag Sepebvnang
UEMOVTIKWY QUVATOTYTWY EUTAEKOVTHG KPUTIKA, ETLYELPY)-
UOLTURE, KL KOWVWVIKE TUUGEPOVTE TTOV TPOTOLOPITUS SVVY-
Tkt WGEMUWY eTITTUOVIKGY Ko Texvohoykmy ekedieov.
Qotb00, o1 epevvnTég GTOV Topn TG KavoToplng Edetay 6Tt
edv ol Véeg Texvoloyleg xal ot kauvotopleg Tpdkettal v ypYotL-
uotoBovy pe Tov keAbTEPO SVVALTO TPOTO ATtd TO KPATOG, O
dnudatog Toptag Bo ypenotel v avamTOEel TIg SuvarTéTHTES
Tov 1ot VoL aipopolwaEl Tig AemTopépeteg'® — évar T ot ypetdle-
To THY LketvOTHTeL VoL o popoLeVeL TANpodopleg, vor epunvedet Tt
EVVOOUY Yol TYV ETITEVEN TwY GTOYWY TOU TWUATOS, VoL clAhd-
ler ™ Swdikaoia Tapddoomg waTe Vo YpYoIHOTOLEl aTToTENE-
OUATIKG TN Véa Texvohoyla kou vor ueBalver amd v epmetpla
Ko ve Tpooapudletar aTo piAov. Ot avdrtepol emioTypovicol
obufovdot kou ot vrralhot wov B éxouy petadepBel omd Toug
epeVYNTIKODG opyaviouols umopovy va Bondioovy T TwR-
uartoL vor v tdEouy TéToleg duvatdtiTes (edhd elvon ayeddy
otyovpo 671 8ev B emarpxovv).

To povtého awté vmooTypileTar améd éva. 1oyvpd BewpnTind
mhadato, mov apyikd epapudaTnke otov Kavadd (ko ovopd-
Leton «Saatvdean ko avtolhay»") alhd avartoydnxe amd
™ Bifhoypadio T «ovumapaywys yvoong»." To povtelo
«Sovvdean kar avtadhayn» evar mapduoto pe TN ypaén
oTolyelobeTnuévg moMTikng kabog Kou ot dbo TTpaTyIKEG
&ouy oToY0 TN cUVEaN TG peuvag (Vi yvwam) pe T Spdam
(MM amodaoewy), kabiepwvovTag pe avTéy TOV TPOTO THY
euTelptay] Baon yo Ty moltiky avth. QoTéo0, uTdpyEl Wit
Boaoky Seopd. petabd Tovg: 1 aToryelobeTnuivn MM ouro-
daoewv Bewpeltar kuplwg amd kamotovs ueketntés ot BifBAto-
ypadie ¢ netaBiBacng yvwons ooy pe TEXVIKY 4oKNGY TOU
oUVOEEL TV EpevveL Ue TN Opaa] ONUIOVPYLVTOG KaTevBuvTH-
pleg ToMTIK®Y 1 OeikTeg emidoomng. AvtiBeta, To povTého «din-
obvOeay kal avTadhoy>» Yl TY GVUVOEo TN dpeuvag Ue T
Spdiam, xet oy aTéY0 Ve cupmepthdBel avTolg oV TapvouY
amoddaeig oy Swdikacia eEétaong Twy oToryelwy Kou emice-
VTPWVETHL OTLG OLUTPOTWTIKEG GUVOETELG, KAVOVTAG TO ULaL KOL-
vy kebwg ket Texviky aoknay. 2 OvoloTike, 0 avwTepog
emoTHoVedS avuPovdog Bo evepyel oav péoo «dabvdeays
Kot oy Ta NNy g > CVAUETE GTNY EPEVVYTIKY KOWVOTHTOL KLl TNV
KOWOTNTA YdperEng TOMTIKGY.

18 W. Cohen and D. Levinthal (1990). ‘Absorptive capacity: a new perspective on
learning and innovation. Administrative Science Quarterly 35(1): 128.

19 C.H. Weiss (1980). ‘Knowledge creep and decision accretion. Science
Communication 1:381.

20 A. Conklin et al. (2008). Bricfing on Linkage and Exchange: Facilitating Diffusion
of Innovation in Health Services. Cambridge, RAND Europe (OP-231-DH).
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Idea 6: Create industry demand for research through procurement

Procurement refers to the purchasing of a
service or product; public procurement occurs
when the state is the purchaser.

Innovation procurement exploits the
purchasing power of the state to stimulate
demand for services or products that do not yet
exist, but could be developed within a
reasonable period.

The Greek state spends a significant amount of
money a year on purchasing goods and
services; a proportion of this could be used to
create lead markets for new technologies that
would remove some of the innovation risk for

A case study: Eco-innovation in Sweden

NUTEK , a Swedish agency which conducts
procurement exercises on behalf of end-users,
conducted a contest for firms to submit bids to supply
refrigerators that used fewer chlorofluorocarbons as
coolants and consumed less energy than the best
available technology. The prize, an order for at least
five hundred items, was won by Electrolux.

Source: EC (2005)

A case study: Variable message signs in England

The English Highway Agency tendered for new variable

the Greek private sector.
* The EC has made a number of

the same time improving the level of public
services’ (Aho Report, 2006).

recommendations in this area, including a call
to member states ‘to use public procurement
to drive demand for innovative goods, while at

message signs for motorways in 2001. Their purpose
was to provide information to drivers on advisable
speed, lane availability ,etc. The agency used an output
specification that allowed industry to apply new
technology in their proposed solutions. The result was
a sign of a type not previously seen, capable of
generating graphics as well as text. As a result the
agency acquired a good and innovative product. The
company concerned went on to sell to new markets in
The Netherlands and Russia.

Source: EC (2007)

Conventional approaches to science and innovation policy
emphasise supply side instruments such as NRFs and R&D
tax credits. Procurement refers to the buying or purchas-
ing of a product. Innovative procurement occurs when a
desired product does not yet exist, but could probably be
developed within a reasonable period of time, as illustrated
in the two case studies shown above. A number of recent
reports emphasise the use of public procurement to stim-
ulate research and innovation, suggesting that it offers a
large and substantially underexploited means of promoting
innovation.?

The documented potential of public procurement in
stimulating innovations is primarily owing to the provision
of ‘early users’ for innovative firms. This provides them with
the initial revenue and customer feedback they need (but
often cannot find) for the further development of prod-
ucts and services. Other aspects underlying the acknowl-
edged potential include the creation of incentives and the

22 ] Edler et al. (2005). Innovation and Public Procurement — Review of Issues at Stake;
Study for the European Commission ENTR/03/04; NESTA (2007) available online.
Driving Innovation through Public Procurement; HM Treasury (2007). Transforming
Government Procurement. London, HMSO. P.-B. Brutscher et al. (2009). Innovation
Procurement: Part of the Solution. Cambridge, RAND Europe (DB-580-DH); European
Commission (2006) available online. Creating an Innovative Europe: Report of the

Ot ovpPatikég Tpooeyyloels oIy TOMTIKY Yio TYY ETOTAUN
kel THY Kowvotople Slvovy éudaoy ota dpyave Tpooopds,
dmwg T EIE weu 1 wiotwon $pdpov vép ¢ E&A. H mpops-
Bewo avadipetal otV ayopd Y TNY awdKTYOY Evds TPOIEYTOS.
H xavotépog mpopnBeie poxtmter bty evor emBupnté mpoioy
Sev vmapyel oo, adhd O pmopodoe Thovdy v averrrruyBel
0t £va EDAOY0 YpovIKd SILT TN, OTIwG GalveTaol 0TI OV PeEAS-
TeG MEPITTWIEWY OV TapovatdlovTal Tepamive. Oplopéves
mpoodates exbéoeg dlvouy éudacy oty ypRon SMuooiwv
TpounDelry Yio THY TV THG EPEVVAS Kol TYG KavoTouia,
vrroapifovTag bt Tpoadépouy TOMNA ket CUTIATTIKA. oivEKpE-
TaAevTaL péoe Tpotbnamg g kavotoplag.?!

H texunpiopévy dvvatdtyre twv onudoiwy mpounbeiwmv
VoL TOVGOVY TN KevoTopla, odelketar kuping oty Tapoyy
KTPOTWY YPNTTWY> Yo, KOVOTOUEG eTaUpeles. AVTO Toug
TrepEYEL ToL py(Licdt ETO0 Kol Tot TYOMoL otd TeNdTEG TOU Y peL-
afovron (afhé avyva Sev umopoty va Bpovy) i T Tepou-
Tépw avamTVEN TPoibYTWY Kot vTTNpeaoy. ANeg ambelg mov

21 J. Edler et al. (2005). Innovation and Public Procurement — Review of Issues at Stake;
Study for the European Commission ENTR/03/04; NESTA (2007) dwféoipo online.
Driving Innovation through Public Procurement; HM Treasury (2007). Transforming
Government Procurement. London, HMSO. P-B. Brutscher et al. (2009). Innovation
Procurement: Part of the Solution. Cambridge, RAND Europe (DB-580-DH); European
Commission (2006) dwbéowo online. Creating an Innovative Europe: Report of the

Independent Expert Group on R&>D and Innovation appointed following the H.

r

Court Summit and chaired by Mr. Esko Aho. Luxembourg

Independent Expert Group on R&D and Innovation appointed foll: the H.

Court Summit and chaired by My. Esko Abo. Luxembourg

Y
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reduction of market risk for suppliers, the ability of public

procurement to create new markets for innovations, and

the signals to private users sent out by public demand for

innovative products. Yet, as Granstrand and Sigurdsson

note: ‘although there are several indications that private and

public technology procurement is an efficient means of gen-

erating economically viable innovations, it does not follow

that government policies to stimulate public and/or private

technology procurement are easily implemented’” In their
report for the EC cited above, Edler et al (2005) set out a
number of requirements which make the procurement of an

innovative technology more likely to be successfu

24
Reconcile expectations, needs and limitations. This helps to
define the needs that are to be addressed by the supplier,
and to facilitate the application of the procured technol-
ogy later on.

Use market intelligence. This serves to understand what
the market can deliver now and in the future. Moreover,
it enables the procurer to obtain early feedback on the
feasibility of the project.

Clearly specify the tender. The challenge is to strike a
balance between a functional specification that is suf-
ficiently detailed to provide clear guidance to suppliers,
and a specification that is general to allow for the consid-
eration of alternative solutions.

Carefully select an awarding committee. The committee
needs competencies in evaluating the technical, opera-
tional and economic requirements defined in the con-
tract award criteria. It is clear, however, that selection will
be satisfactory only if the requirements are well defined
and the procurement targets are very clear.

Manage contract delivery. This provides opportunities for
gathering information and conducting evaluative analy-
ses to draw lessons for future projects. It is important to
engage in an ongoing interaction between suppliers and
procurers and to treat the project as an ongoing process,
rather than a one-off.

23 Granstrand, O. and J. Sigurdsson (Eds) (1985). Technological Innovation and

Industrial Devel in Telec ications The Role of Public Buying in the

P

telecommunications sector in the Nordic Countries. Nordic co-operative organization for

applied research/ Research Policy Institute.
24 ].Edler ez al. (2005). Innovation and Public Procurement — Review of Issues at Stake;

Study for the European Commission ENTR/03/04; NESTA (2007) available online.

VTodelkVhOUY TNV amodexTy] SuvaTéTYTe TEpthapBavovy T

dnutovpyle KWTPWY Kot TY) Uelwan TOV ayopaaTIKoD KIvOUvoy

Yot Toug TpopnBeutés, T SuvaTETYTR TG ONUbTlaG PO

Betog vou Snpuovpyel véeg oyopég yio keuvotopdeg ket Ter oYpeToL

TTPOG TOVG IOLWTEG YPY|OTEG TTOV ATOTTENOVTAL 0T TV ONUbTIeL

Dienom Y xavotdpe Tpoidvte. Qatdao, dTwg TYUELWYOLY oL

Granstrand xou Sigurdsson: «mopdho mov vTApYOUY olpKeTEG

evdeibelc 471 o BwTIKEG Ko oL Snudates TpounBeteg Yo TNV

Teyvohoylo elva éva amoTeleauatiké péoo Sruovpyloag otko-

voutkd BLociumy KovoTouay, 0ev onuaivel 6Tl ol KPoLTIKEG

TOMTLKEG Yo TN evioyuoy Twy Suooiwy /KoL Twy 1SLTL-

xawv TpounBetav yio TNy Texvoroyla edapudlovrar ebkora .2

2ty éxBeomn Tovg yi v EE mov avadépetar mopamive,

ot Edler et al (2005) avadépovv opiopéveg amoutoelg mwov
kévovy o mbavy) Ty emtuyin TG TpownBetag peg kavoTo-
uov Texvoloylag™:

o Evdvypdupiay mpocdoxir, avetyxey xat meptoptousy. Avty
Bonds oTov Tposdloploud TwY aveyKwY oV TpEmEl Vo
xeAbVel o wpounBeuTig ket 0Ty SlevkdAvvom TG edaplio-
NG TNG TTaLpEYOULEVYG TEXVONOYIG LpyOTEPOL.

o Xpijay T¢ yvians yie Ty ayopd. Avtd ebumpetel oty
KATEVONTY] TOU TL UTOPEL Vot TPOTDEPEL 1] ryopd, TOPL Kol
oTo uéMov. Emméov, dtvet atov mpounbevty 1 Suvaté-
T vou MBel avvTopa oYdMaL Yl TV TKOTUETHTH TOU
TPOYPOUUOTOS.

o Xapic mpoadioptauds Tig mporpopds. H mpddnam etvon vo
emurevyfel ot 1oopportio avaueon oe pa hettovpyixy mept-
ypadn mpodlrypadwy ue emapkels AemToutpele WOTE VoL
mapéyel oady kabodiynay mpog Tovg mpounBeuTég Ko e
meptypady Tpodloypadmy Tov elvau YeVIKY WOTE Vot eTLTPE-
TreL ket TY) UENETT] EVOLINOKTLRGY ADTEWV.

o Ipocextixs emdoy y¢ emzporis avddéons. H emtporn
xpewdletan KovdTTEG YioL TNY aELOMOYNTY TWY TEXVIKGY,
AEITOUPYIKGY Kol OLKOVOWIK®WY aTauTy|oewy Tov opifo-
vt oe kprriple avafeayg Tov aupBolaiov. Elvar oadéc,
woT6o0, 6TL ¥ emihoy) Ba elvar tkavomomTuch ubvo by o
ATOUTY|TELG £YOVV TTPOTOIOPITTEL TWATE, Kol Ol GTOYOL THG
obuPaong elven amdbluta codels.

o iyeipioy mapddooys ty; atuPacy;. Avtéd mapéyer evial-
plec Yo T cUYKEVTpwaY TAnpodoptay ket T Steborywyn
avakboewy aélohdynong wote vo Adbodv pabiuata i
uelovtikd Tpoypapuate. Etvar onuavticy v cvpuetoxn
ot e ouveyy alnhemidpaoy avaueon oe mpounBevTés Kot
CLYOPUTTEG KOl 1] OVTULETWTITY] TOU TPOYPOULATOG TV LU
ouveyy) Sducaaio, TP TeLY KATL EKTOKTO.

22 Granstrand, O. and ]. Sigurdsson (Eds) (1985). Technological Innovation and
Industrial Develop in Telec ications The Role of Public Buying in the

telecommunications sector in the Nordic Countries. Nordic co-operative organization for

applied research/ Research Policy Institute.
23 ] Edler et al. (2005). Innovation and Public Procurement — Review of Issues at Stake;
Study for the European Commission ENTR/03/04; NESTA (2007) dwféoipo online.
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framework and cycle

Idea 7: Establish a performance monitoring and evaluation

*  Focused and proportionate evaluation
will support both learning and
accountability. This would be helped
by a clear and shared monitoring and
evaluation (M&E) framework, as
illustrated in the example opposite,
developed for the English National
Institute of Health Research (NIHR).

e Asuccessful M&E framework requires
organisations and projects to capture
key data along the causal pathway
connecting inputs, processes, outputs
and outcomes.

the M&E framework.

EENSETY T S
]
)

-

Juy

J Uy
J

e Data collection should focus on what stakeholders and funders are entitled to know and
what evidence is needed in order to improve.

e Based on the data, organisations and projects would need to clearly identify their
contribution to the whole R&D system, including research absorption and social benefit.
Currently, responsibility for this system and its evaluation is fragmented and unclear

* Intime it would be possible to link funding outcomes to research excellence, as captured by

Once a clear strategy has been formulated and articulated
(Idea 1), a performance monitoring and evaluation frame-
work and cycle should be established to provide the evi-
dence base to supportalearningand adaptable system which
can still be held to account for its use of public money. The
distinction between performance monitoring and evalua-
tion is an important one:* performance monitoring may be
defined as ‘a continuous process of collecting and analysing
data to compare how well a project, programme, or policy is
being implemented against expected results’; an evaluation
may be defined as judgement of interventions according
to the results, impacts and needs they aim to satisfy’? The
central activity of performance monitoring is the collation
of data to facilitate the reporting of performance indica-
tors — both quantitative and qualitative — that allow for the
identification of changes produced by a specific interven-
tion. Effective performance management requires manag-
ers to have access to performance information that gives a
balanced view of organisational performance, but without
overwhelming managers with data or overburdening their
organisations with reporting requirements. The aim of pro-

25 A.ElTurabi etal. (2011). ‘A novel performance monitoring framework for health
research systems; experiences of the National Institute for Health Rescarch.” Health
Research Policy and Systems 9:13.

26 Organisation for Economic Co-operation and Development (2002). Glossary of Key
Terms in Evaluation and Results Based Management. Paris, OECD.

Aot diapopdnbet ko Srtvmnbel wa cadig atpatiyyuch (I8¢
1), B mpémeLvo kaBiepwBody éva mhalao kou évag kbxhog mapar-
xohoUBnang ket abloddynang g emidooms yio va Tapéyovy ™)
Baon twv aTorelwy Y TNy Vo TYpIEN evdg evTpoodppo-
OTOV GUITHUATOG Radamng Tov umopel vou T pelTal akopy Yo
vo. Stkattohoyel T pom Tov dnuoaiov ypruatos. H Sibxpion
avéyeoo oTNY TepekohovBnan T emidoomg ket TNg aétoAdyn-
omng evou onuayTiy:2* v TepaxorovBnom v enldoong wropet
voL oplaTel wg « oL cuveyHg Stadtcaain cvINoYNG Kal evéAuong
Sedoptvay yia va avykplet mdoo kahd edapudleTar tva ¢pyo,
€voL TpSypapue, ¥ et TOMTIKT WG TPOG TeL OLVELUEVOUEVDL oLTTO-
TENEGUALTE > , ] 0E1OASYYON UTTOpEl Vo 0pLaTEL WG <« |l KPLTIKY
Ty TapepBlotwy cORGWYL Ue ToL ATOTEAETUATA, TIG EMIOPE.-
OElG KL TIG OVAYKEG IOV EYOUY GTOYO Vel IKAVOTIO|gouy>». >
H Baon Spactnpiotnra ¢ mopaxohoddnens ¢ emidoong
elvou 1 Vo Sedopévay Yo T Sevkdbluvay g avadopds
Twy SelTwV emldoans — TOHGO TOTOTIKWY 6T0 Kol TOLOTIKMY
— TIOV ETTPETOVY TV aVAYVOPLOY TWY eAALy®V oV Tpokd-
TToVY amd e avykekpuévn mopeuPacy. H amotedeouaticy
dwxyelpran Tvg emidoomng ameutel ot SrevBuvtég var éxovy Tpo-
oPaon oe Tpodopleg yia THY emidoay mov Slvovy pe 1oop-

24 A.El Turabi ez al. (2011). ‘A novel performance monitoring framework for health
research systems; experiences of the National Institute for Health Research. Health
Research Policy and Systems 9:13.

25 Organisation for Economic Co-operation and Development (2002). Glossary of Key
Terms in Evaluation and Results Based Management. Paris, OECD.
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ducinga small, balanced set of indicators to support strategic
decision making has given rise to the idea of ‘dashboards’*”
The graphic in the slide above illustrates a dashboard devel-
oped for the English National Institute of Health Research
(NIHR).?® In developing such a dashboard, it is essential, in
our view, for this to be a collective bottom-up exercise work-
ing with the research community and research managers in
clarifying the aims and objectives of the R&D strategy, link-
ing this to more concrete deliverables, identifying the aims
of those deliverables, how they will be measured, what suc-
cess will look like and so on.

27 W.W. Eckerson and H. J. Watson (2006). Performance Dashboards: Measuring,
Monitoring, and Managing your Business. Hoboken, NJ, Wiley

28 A.ElTurabi ez al. (2011). ‘A novel performance monitoring framework for health
research systems; experiences of the National Institute for Health Research. Health

Research Policy and Systems. 9:13.

pOTNUEVY elkdvaL TY)g eTidoong TOU opyaviouod, Ywpls Ouwg
va. xorexh{ovTan pe oTotyelo 1 va emBepbvovy virepBolicd
TOUG 0PYAVITLODG TOVG Ue At THIELS avadopwy. O aTdyog Tng
TapaLyw YN Weg WIKPYG, LTOPPOTINUEVYG OUAONS OELKTMY Yict
TV VIO TNPIEN THG TTPATYIKIG MUmg aToddoewy odiynoe
oTNY 1080 TWV <GUYKPITIKGY TWakwy>». 2 To ypadnue atmy
TepaTavw Slodvels Topovaldlel Evay TUYKPITIKS TivarKe Tov
avartxOnke v To EGvixé votitotto Epevvag atov Topéa
™6 Yyelog T AyyMag (English National Institute of Health
Research - NIHR).” H avémtvén evég tétolov avykpiricod
mivoe, ebval amapaltnTo, KoUTd THY ATOYTN pag, VoL aroTeNeL
Lo oy.ocBmv'] aoKNaY UE avéAvay amd kdTw TPOG Te MAVL T€
TUVEpYOTia UE TYY EpEVYTLCY KowdTYTe Kol Tovg StevBuvTég
EPEVVY YIe VoL oToTe$NVITTODY Ol GKOTOl kel Ot TTEY0L TNG
otpatnycie E&A, cuvvdiovtde ) pe mo ouykexpluévoug
TepadoTEovg oTdY0VS, Tpoodiopilovtag Tovg GTéYOUG TwY
ToepadoTEWY Ty, T Ba katapetpnBoty, mag Ba potdle 1
emTyio, K.0.K.

26 'W.W. Eckerson and H. J. Watson (2006). Performance Dashboards: Measuring,
Monitoring, and Managing your Business. Hoboken, NJ, Wiley

27 A.El Turabi et al. (2011). ‘A novel performance monitoring framework for health
research systems; experiences of the National Institute for Health Research. Health
Research Policy and Systems. 9:13.
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Annex — Bibliometric analysis

This annex describes a bibliometric analysis of the Greek
R&D system. It is intended to support the SWOT analy-
sis presented in this report and to illustrate the potential
use of bibliometrics to inform strategic decision making.
Bibliometrics is the quantitative analysis of scientific pub-
lication and their citations, typically focusing on journal
papers in the peer- review literature. It is one of a set of
evaluation methodologies — including case study analysis,
peer review, economic rate-of-return analyses and surveys
— that may be used to help to assess research systems.?” The
work presented here builds on the recent publication by the
National Documentation Centre (NDC) of the National
Hellenic Research Foundation (NHRF).** The NDC
report uses data from the National Science Indicators and
National Citation Report Greece databases of Thomson-
Reuters for the period 1993-2008 (here we focus on papers
published between 2000 and 2004, as described below).

29 S.Ismail ez al. (2009). Bibliometrics as a Tool for Supporting Prospective ReD
Decision-making in the Health Sciences: Strengths, Weaknesses and Options for Future
Development. Cambridge, RAND Europe (TR-685-DH).

30 National Documentation Centre (2010). Greek Scientific Publications 1993-2008:
Bibliometric Analysis of Greck Publications in International Journals. Athens, ND.

To mapaptnpe avté Tepryphder T BifMopetpuch avddvomn Tov
elicoy cuotiuatog E&A. TTpoopiletar yio ve vroatpibet
T avatvan SWOT mov mapovaidleton oty mepovaa txbeom
wou oL vee egnynaer Ty mhavi xprion ¢ BiBhopetpiciig atry
vmoaTpIEN aTpaTy ki Mg amoddoewy. H BiBAopetpix
elvou 1] TOGOTIKY AVAAVON TWV EMTTNUOVIKGY dNUoTiedaewy
KLl Twv avadopmv Tovg, oL UV Bug emlcevTpaveTal ot apbpa
EMOTYUOVIKGY TEPLOdIKMY TV £ykptty BiBhioypadio. Aviel
oe tva aUvoho peBodohoyiwy aélohdynomng — mov mepthaufavel
AV UEAETWY TEPITTWOEWY, aélohdYNoN amd opdTiLoUG
KpLTEG, OIKOVOIKEG ovardbaelg pubuod amddoang Ko epwTyud-
TOMOYI0L — OV UTropoLY Vet YpatuomomnBoby yia vo Bonbigovy
oV ablohdynon epevvTicwy ocuoTnuaTwy.”® H epyacia mov
mepovaialetar edow Baoiletar oe oToryeln amd Ty TpdodaTn
dnuoatevan tov Efvixod Kévrpov Texunpiwong (EKT) tov
Efvixov I8ptuatos Epevvav (EIE). ¥ H éxBeon tov EKT
xpnowpomotel dedoptve amd Tig Bdoelg dedouevwy National
Science Indicators kot National Citation Report Greece
¢ etaupeieg Thomson-Reuters yier v meplodo 1993-2008
(B> emixevTpwvduaaTe oTa dpBpo Tov SYuostELTHKAY TS To
2000 twg to 2004, dmag meprypadeton TepaKdT).

28 S.Ismail ez al. (2009). Bibliometrics as a Tool for Supporting Prospective R&»D
Decision-making in the Health Sciences: Strengths, Weaknesses and Options for Future
Development. Cambridge, RAND Europe (TR-685-DH).

29 National Documentation Centre (2010). Greek Scientific Publications 1993-2008:
Bibliometric Analysis of Greck Publications in International Journals. Athens, ND.
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Data sources

Journals.

Greece and NSI databases.

letters, correction notes, etc.

updating their database.

*  The bibliometric analysis is based on data provided by the
National Document Centre (NDC/EKT). The data were cleaned for
their 2010 analysis and report, Greek Scientific Publications 1993-
2008: Bibliometric Analysis of Greek Publications in International

¢ NDC maintains a database of Greek publications which has been
constructed from the Thomson-Reuters / Web of Science NCR-

* The database contains information about research articles,
research notes and literature reviews, and excludes editorials, htte:/www.ektgr/metrics/GreekscientificPublications_EKT.pf

* We focused our analysis on the most recent five years for which citation data were available. In
practice that was publications between 2000 and 2004, with a rolling five-year citation window:

» for a paper published in 2000, we looked at citation in 2000, 2001, 2002, 2003 and 2004
» for a paper published in 2004, we looked at citations in 2004, 2005, 2006, 2007 and 2008.
* At the time of the analysis 2009 and 2010 data were unavailable; the NDC are in the process of

EAAHNIKEE ENIETHMONIKEZ AHMOZIEYZEIZ
1993-2008

ViKY BnpooiedoEwy

BiBAlopetpik avaduon &
o otnjioviKa nepiobikd

The bibliometric analysis was conducted in collabora-
tion with the NDC at the NHRFE. The NDC maintains
a database of Greek publications in international journals
between the years 1993 and 2008,%! which has been con-
structed using the Thomson-Reuters / Web of Science NSI
databases and NCR-Greece.*? The database contains infor-
mation about research articles, research notes and literature
reviews; and excludes editorials, letters (e.g. to the editors,
comments on published articles, etc.), correction notes and
abstracts. The NDC kindly provided us with bespoke (sub)
datasets and analyses that allowed us to identify the relative
research strengths — by RC and research field - of the Greek
R&D system and patterns of collaboration.

31 At the time that this study was undertaken 2009 and 2010 data were unavailable.
NDC have now purchased the bibliometric data and work is under way to complete the
update of the 1993-2008 database with the new data by the end of 2011.

32 National Documentation Centre (2010). Greek Scientific Publications 1993-2008:
Bibliometric Analysis of Greek Publications in International Journals. Athens, NDC (in
Greek).

H Bihopetpuch avadvom dievepynBnxe oe cuvepyaoia pe o
EKT tov EIE. To EKT Swtnpel pio Baon dedopévay twy
eNpicwy dnuoctedoewy oe Stebvy emoTnuovikd meplodikd.
uetoky Twv etwy 1993 xou 2008, mwov dnuiovpyndnxe xpn-
owomolwvTeg Tig Bhotlg dedoptvay ¢ Thomson-Reuters /
Web of Science NSI xou NCR-Greece.> H Baon dedoptvav
mepthauPivel TApodoples oyeTikd pe epevvTika dpBpa, epev-
VTIKEG opElwaELS kal avaokoToel Piphoypadlag, eve Oev
TepthapBavel CUVTOKTIKG oNuel@paTe, eToTords, (Y. Tpog
Tovg exdbTEG TEPLOdIKMY, YoM Yo Snuoatevuévae apbpa,
x..), OtopBaaels ke TepihVetg. To EKT pdig mapetye amo-
KhewoTikd, (vmd)avvora Oedopévmy xat avobaElg TOU polg
ETETPEVRLY VoL TPOTOLOPITOVLE ToL TXETUCA OUVOITE aYuelol Epev-
vag — ava EK et Topéa épevvag — Tov eAMyikod ouoTAUATOS
E&A xat Tig uopdés cuvepyaaiag.

30 'Orow eywve 1 pehétn avty Sev vpyay Sebéawua Sedoutve. v To 2009 ke to 2010.
To EKT éyet aryopdioer twpe ot pr8Mopetpuics dedopéver ke elve oe e£éhbn ot epyacteg
ohorMipwans g Bhang Sedoptvay 1993-2008 e via dedopéva éwg To Téhog Tov 2011.
31 National Documentation Centre (2010). Greek Scientific Publications 1993-2008:
Bibliometric Analysis of Greek Publications in International Journals. Athens, NDC (e
ENopvice).
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Bibliometric indicators

*  We requested from the NDC the following bibliometric indicators for papers published
between 2000 and 2004, by organisation and field of research:

— total number of scientific publications

— number of highly cited papers (HCPs) defined; the top 20% shows the share of
publications attributed to a research unit that belong to the 20% most cited publications
in the world for the same subject area and during the same time period

— relative citation index (RCl), which corresponds to the relative number of citations to
publications from a specific research organisation compared to the world average of
citations to publications in the same time period and for the same subject area.

*  For the RCI we used four impact categories based on those used by the Centre for Science and
Technology Studies (CWTS) at the University of Leiden, Netherlands, and others:

— RClI< 0.8 was below world average
— RCI>0.8 or < 1.2 was world average
— RCI>1.2 was above world average
— RCI 2 2.0 was exceptional.

*  Publications to research organisations were attributed on a whole counting method.

*  We used the Thomson-Reuters’ 251 Journal Subject Classification to define research fields.

We focused our analysis on three key bibliometric indicators:
o Number of scientific papers produced by Greek universi-
ties, RCs and other research organisations during the
period between 2000 and 2004. The publications were
classified across 250 subject arcas also known as journal-
subject classifications (JSC).

Number of highly cited papers. We defined a highly cited
paper (HCP) as belonging to the top 20% of most cited
publications in every field. It should be noted that we
are not focusing on the top 20% of Greece’s publications
in those fields, but on the contribution of Greece to the
worldwide top 20% most highly cited papers per field. By
taking this approach we are controlling for known differ-
ences in citation behaviour between fields.

Relative citations index (RCI). This indicator is based
on the number of citations received by papers during
a five-year citation window (including publication
year). Hence, for papers published in 2000 citations are
counted until the end of 2004, and for papers published
in 2004 until the end of 2008 (the last year for which
the NDC has data). The number of citations received
by each paper is normalised by the average number of
citations received by all papers of the same publication
year and journal subject category, thereby taking into
account the fact that citation practices are different for
cach research field. When the RCI is greater than 1, that

means that a paper or a group of papers scores better than

Emcevtphoape v avaivon pag ot Tpetg Baotcovg BiBhiope-

Tpikolg OelkTeg:

o Aptduds emarypoviney dpdpwy mov TponABay amd ToL el
vikd Tavemiotiwe, T EK xou aXhovg epevvntixots opya-
viopods kot Ty meplodo amd o 2000 twg To 2004. Ot
dnuoaiedaelg xatryoplomoriBnkay oe 250 Bepaticés Tepl-
)G OV ElVal ETTITY)G YYWTTEG Kell WG KOLTYYOPLOTOTELG LUE
Bdomn meprodid-Bepatixy) Teproyn (JSC).

o Apiduds dpdpwy ue vy anfynay. Oploape éve bpBpo e
vy aiymay (HCP) wg exelvo mov avixet oto avertepo
20% Twv dnuogieboewy mov xouy AdBel Tig TeplaTbTEpeg
avadopes ae k4e Oepatiny meployy). Ou Tpémet vor omuel-
wBel 611 dev emkevTpwOpaoTE 0To avayTEpo 20% TWV
dnuoaieboewy g ENddag aToug meployés avtée, ala
ot ovvelcdopd g EMdog oo maykdouo avwtepo
20% Ttov apdpwv pe T ueyahlTepy aTAYNON oAve. Topée.
AxohovBwvTog THY TPOTEYYION aUTY EAEYYOUUE Yol YVG-
oTEG Sludopés TTIY TPAKTIKY TwV avadopwy ueTakd Twy
ETITTHUOVIKWY TEPLOY LY.

o Zyerinds delxrys amifynons avagopey (RCI). O deixtng
avtds Paciletar otov apiBud Twy avadopiv mov eMdOy-
ooy amd apbpo kotd, TN SidpKela pieg TEVTHETOVG TEPLOSOU
vrohoylopol avadopay (repthapBovousvon kot Tov ETovg
Snuoaievang). Emopéva, yie dpbpa mov dnupociebtrray To
2000, ot avadopég ueTpodvTat twg To TEAoG Tov 2004 Keut yio
apBpa mov Inuocteb Ty To 2004 £wg To TENoG Tou 2008
(o TehevTaio €tog i To omolo To EKT éxet dedopéver). O
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the world average for its research area; when it is below
1, those publications are not cited as often as the world
average for the research area. To differentiate further the
citation impact of different groups of papers we use four
impact categories developed by the Centre for Science
and Technology Studies (CWTS) at the University of
Leiden, Netherlands, and described in the slide above.
In addition, we examined patterns of co-publications as a
proxy indicator of collaboration. The analysis focused on
both co-publications between Greek institutions (intra-
Greek collaboration) and between Greek and European
institutions. It included all Greek universities, RCs and
other research organisations. Intra-Greek collaboration
was identified when a publication had two or more Greek
addresses and Greek—European collaboration was identi-
fied when a publication included two or more European
addresses.

apBpodg Twy avadopay mov AapBavovtar amd kabe dpbpo
KaAVOVIKOTOLETRL pe TO péoo aptBud avadopay mov Aaupa-
vetat ad 6ho oL apBpe Tov Idtov ETovg Snpoaievang ket THG
1dterg Bepartichg meployhg, AauuBévovog étot umdym To yeyo-
vbg 671 o1 TpakTIkEG avedopav etvat dtudopeTies Yo kabe
epevynTicy] Teptoyy. Otav o detktng RCI etvau peyohirepog
amé 1, auté onuaiver 6L éve dpBpo 1) e opudde cpBpwv éxel
UEYRADTEPY] QTYNTY] 0TS TOV ToLYKOTUIO UETO 6PO YIa, TV
epeuynTIKY TEptoyy Tov. 'OTay elvat kétw and 1, ot dnuo-
olevoelg autég Oev happavouy avadopés Téoo GV 600 0
TYKOTULOG UETOG OPOG YloL VTV TVY EPEVVYTIK TEPLOXT.
T va: SdopomowmBet axdun meploodtepo o Selxtyg amy-
xNons Twv dudopeTicwy ouadwy dpbpuwy, ypnotuorolodue
TéooEpls KaTNYoples amxnong wov avamtdyBnkay amé
10 Kévtpo Emotnuovikwy ket Teyvohoyikaw Zmovdwv
(Centre for Science and Technology Studies — CWTS)
oo [avemothuo Tov Advtey, oty ONavdia, dwg Tept-
YphdovTaL oTYY TapaTivew Syl
Emmiéov, ebetdonpe popdés cuvdnuooieboewy wg avtimpo-
owmeuTkd Selicty ovvepyaoios. H avddvoy emxevtpmbixe
T400 ot TVVONUOTLELTELG LeTaEd ViKWY WpupdTwy (evdo-
ey ocuvepyooia) ko petakd elnvikwy Kol evpwmaikwy
SpvpdTwy. Zopmeptadnxoy dhe o eXicd TavemoTHWIOL,
e EK xou dXhot epevvyrixol opyaviouol. H evdo-elnvixy
ouvepyaoia mpoodloploTnke dtay wa Snuocievay etye dvo 1
TeploadTepeg eMVIKes StevBivoelg Kot 1) elvo-evpwTaixy]
ovvepyaota mpoadioploTike bTay o Snpoctevom meptiduPove
S0 M| TeploTdTEpes evpwaiKé OtevBivael.
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Data limitations and caveats

humanities, arts and social sciences.

2001) and CERETETH (established in 2006).

*  There are a number of well-known limitations to bibliometric analysis:

— bibliometric analysis is dependent on the quality and coverage of the bibliographic data
indexed on the source databases, in this case the Web of Science

— citation analysis is only one proxy indicator of ‘quality’

— there is no underlying theory that explains citation behaviour

— there are important differences in publication and citation behaviours between fields
— there is a known language bias in journal coverage that is more pronounced in the

e Bibliometric indicators are reliable for the natural sciences and engineering, but significantly
less so for the humanities, arts and social sciences.

* Itshould also be noted that the data we used are restricted to 2000 to 2004 publications,
which means there is a bias against CERTH (established in 2000), ATHENA (established in

Although there is a clear correlation between performance
assessments carried out on the basis of citation analysis and
the results of peer-review processes,™ there are limitations
to bibliometric analyses.’* As a result, a number of impor-
tant qualifications must be borne in mind when assessing
the validity of bibliometrics. Citation analysis measures the
impact of peer-reviewed publications on other research-
ers in a given field (and/or outside it), which reflects only
one dimension of research impact as a proxy for ‘quality’. A
robust definition of quality in research assessment has been
elusive, but there is a growing consensus that any judgement
of quality will need to be based on a combination of qualita-
tive and quantitative analyses — in other words, bibliometrics
should be viewed as one element of a wider process of review.

Citation analysis is predicated on the notion that the ref-
erence practices of researchers may reveal high-performing
scientists, papers and institutions, as well as popular and
influential arcas of rescarch. Unfortunately, there is no
theory evident to explain why authors cite in the way that

they do.*

33 E.]J.Rinia et al. (2001). ‘Influence of interdisciplinarity on peer-review
and bibliometric evaluations in physics research.’ Research Policy 30:357-361.
34 H.F. Moed (2005). Citation Analysis in Research Evaluation. Springer (in
particular Part I of the book, pp. 1-69).

35 S. Hanney ez al. (2005). ‘Using categorisations of citations when assessing
the outcomes from health research. Scientometrics 65: 357-379

apdho mov vmdpyel pie oadyg CLTYETION avaueoe aTig alo-
hoynaelg emidoang mov Stekdyovtar e Baoy Ty avévon ave-
dopwy xou aToL amoTeMbopaTe Twy Swdikaciay abloadynang
amd oUdTIMOVG KPITES, > uTapyovy Teptoptapol aTig BifbAlope-
Tpikég avadboelg.® AuTd éxel ooy amoTéleoa, VoL TpETEL Ve
Bt vroym évag apiBuds anuavTikwy kprTnplwy Kotd THY
ablohdynon ¢ eyxvpdTnTag Twy BiBMopeTpikay oToryElwy.
H avéddvon tav avadopwv wetpd v enidpaon Twv dnuocted-
oewv pe afloAdYNoT oudTIUWY KpLT@Y 0t AANOUG EpEVVYTEG, Ot
Wl GUYKEKPIEVY eTaTHOVIKY Teptoyh (/o exTog awTov),
OV aVTAVAKAG UOVO plo SLAOTHTY EPEVYNTIKYG QTThYNOYS
OV OVTITPOTWTEVEL THY «TOLOTHTA». Evolg eumeplotatme-
Y0g 0pLaUdG TNg TOLOTYTeG 0TV abloAdYMom TNg Epeuvag etva
oxEd6V adVVLTOG, chhd vTTapYEL Wit vErVOUEVY TUVaLvET bTL
omowdhmoTe kpiom NG TodTNTOG Bt Y el Tel v BaoioTel oe
VoL TVVOVALTUS TIOLOTLK®Y KoL TTOTOTIKWY oVOAITEWY — UE AINaL
Aoy, 1 Piffhopetpucy) Ba pmopodoe va avTipeTwmoTel GOy Ever
oTotyelo wiog evpbrepys dadicactiog aioddynang.

H avddvoy twv avadopwv otnpiletar otyy évvoln 6Tt oL
TPUKTIKEG TRPOTOUTY TWY EPEVVNTWY UTOPEL VoL ATToKHAD-
Vovy emotpoves, dpbpa ko Wpdpate vYMIwy emdéoEwy,

32 E.J.Riniaezal. (2001). ‘Influence of interdisciplinarity on peer-review and
bibliometric evaluations in physics research.” Research Policy 30:357-361.

33 H.F Moed (2005). Citation Analysis in Research Evaluation. Springer (in particular
Part I of the book, pp. 1-69).
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Differences between research fields exert important
influences over the kind of analysis that can be performed.
In certain fields — for example, the applied engineering
sciences, social science and arts and humanities — peer-
reviewed journal publications are not the primary means for
disseminating research findings and it is therefore very dif-
ficult to apply bibliometrics to this kind of research, owing
to issues of low coverage in bibliometric databases. There
are known linguistic biases in the coverage of non-English-
language journals in the underlying bibliographic databases,
a bias that is more pronounced in the social sciences and
humanities.* Finally, by definition bibliometric analysis
is dated — there is a time lag between the period when the
research takes place and the date of publication, and another
between publication and citation. To ensure that there is
time for enough citations to accrue it is necessary to, in this
analysis, focus on publications between 2000 and 2004.%
Despite these limitations, citation analysis, when used in
combination with other methods, can be a very effective
tool for strategic planning and informing funding decisions.

36 E. Archambault ez al. (2006). ‘Benchmarking scientific output in the social sciences
and humanities: the limits of existing databases.” Scientometrics 68: 329-342.

37 Note that although the main reason for using publications in this time frame is the
need for citations to accrue, the NDC database currently includes publications up to
2008 only.

xabog kot dnuodrhels kot onuavTIKég TeployEs Epevvo.
Avartvywg, Sev vmdpyet kapla Tpodavis Bewpla yio v ebpynoet
TOV TPOTO TIOV 0L GVYYpadels avadépovTal ot dMeg epyaaiec.’
Or diedopts avapeoo oTovg epeuyNTIKODG TOUElG 0loKODY
ONUAVTIKEG ETLPPOEG GTO eldog TG avaAoTg OV UTopet Vot
yivel. Ze kAmole TePOYEG — Yol TTOpAOELY UL, TTIG ETLTTIUES
EQUPUOTUEVYG WNYAVIKYG, TTIG KOWVWVIKEG ETITTAUEG KLl TIg
TéYVEG Ko 0TIG avBpwTIaTIKEG EMOTHWEG — OL £YKPITEG OnjO-
OlEVTELG O EMITTYUOVIKE TTEPLOOLcd: OeV elval To TpwTeVOY [éao
Yiet TN O1A000T] TWV EPEVVNTIKGMY EUPNUBTWY Kol elva emopé-
Vo ol Sbokoro va edapuootel n BiBhopetpuch o avtol
Tov eldovg TNV pevvat, Aoyw {TnudTey Yauniig xaivymg ot
Bihopetpixis Baoeg dedopévay. Yépyovy yvwoTés Yhwo-
ooAOYIKEG Qoo TPEPAOTEL OTHY KAAUYY EMOTHUOVIKGY TEpL-
0dIKwY oV Oev elval oTY ayYAKY YAWGTR OTIG VTToKelpEVEg
BiBhoypadikes Bhaeig dedoptvav, i SinatpeBiwan mov elvou
10 EVTOVY] 0TI KOWwVIKEG Kol Tig avBpwmoTikés ematypes.®
Téhog, €& opiopov n BuBhopetpixy) avadvom etvau ypovoroyn-
uvn — vrapyet e ypoviky kabuotépran avaueoe oty mepi-
080 oV YiveTeu 1) EpevvaL Ko TNV uepounvia g Onpoaievarg,
Koll pla oy avépeoa oty dnpoaisvay ko Ty avadopd. T
vo. StoderhaTel ST uTdpYEL YPOVOG YieL VoL TPOKVY/OUY elpKeTEG
avadopes, elvour aTapalTnTo GTNY AVEAVGY AVTT Vel ETIKEVTP®-
Bobue o1 dnuooievaels avdapeon oto 2000 xar To 2004.%¢
IMapa. awtods Tovg TEploptapods, 1 avaAVTT TwY avadop,
6Tay YpY|oLpoToLElTeL OE TVVOLaTUS pe dAkes neBdBoug, umopel
vo. elvou évoL ToAD amoTeleouaTikG epyahelo YL oTpaTYICS
oYEOLLTUS Kt EVYUEPWTTY] TWV ATOATEWY Y PYUATOOSTHTTS.

34 S.Hanney et al. (2005). ‘Using categorisations of citations when assessing the
outcomes from health research. Scientometrics 65: 357-379

35 E. Archambault ez a/. (2006). ‘Benchmarking scientific output in the social sciences
and humanities: the limits of existing databases. Scientometrics 68: 329-342.

36 ZEnueldoTe 6L TepbAo Tou 0 kDpLog AEYOg Yie TN XpYTY TwV ONUOGIEVTEWY

o aT TO Ypovikd Thala1o elvar 1) avérykn voL Tpoxyovy avadopés, 1 Bon
Sedopévay Tov EKT mepthapfiver mpog To Tapdy dnuociedatig éwg to 2008 pbvo.
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Bibliometric analysis

* Inthe following slides we present data on:

— number of HCPs by research field

— RClI for all organisations and fields

— RCI for GSRT RCs and fields

— GSRT RCs withan RCI >2.0

— GSRTRCs withanRClI>1.2and < 2.0
— GSRTRCswithanRClI>0.80r< 1.2
— GSRT RCs with an RCI < 0.8

papers

with 25 or more papers (i.e. 5 a year).

number of publications by research field
— number of HCPs by research organisation

— number of publications by research organisation

— ‘map’ of HCPs by field and research organisation
— top 25 centres of excellence as measured by HCPs

— networks of Greek institutions with 50+ collaborative papers
— networks of European institutions with 100-150, 150-200, 200-250, 250+ collaborative

*  Please note that to reduce small number issues we present outputs only from organisations

The following slides present the results of the bibliomet-
ric analysis. The first set of slides describes the volume of
papers and HCPs by research organisation and fields across
the whole of the Greek R&D system. The second set identi-
fies centres of excellence as measured by HCPs or the RCI,
focusing on the GSRT RCs. The final slides illustrate col-

laborative activity through social network diagrams.

O mapaxdte Owwdaveleg Tapovolalovy T amoTEMETUATO
™6 BBhopetpienc avalvore. H mpwtn opdda Swdaveldy
meplypadel Tov éyko Twv dpbpwy ko Twy HCP avd epev-
VTIKS OPYOVIOUS Ketl TOVG TEPLOYEG EPEUVAG OE OAOKANPO TO
elpuikd oboqua E&A. H debrepy opdde mpoodiopiler ta
KEVTpaL aplaTelag omwg wetphBnkay and tovg delkteg HCP 7
RCI, eomidlovreg ote EK g ITET. Ot tehevterieg Sinddveteg
Tepovatdovy T culhoyiky SpaaTNpIdTYTe e dlotypauud-
TWY KOWWVIKWY SUCTVWY.
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Number of publications by research organisation, 2000-2004
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* Organisations with 25 or more publications between 2000-2004 only shown

The slide above shows the volume of publications published
between 2000 and 2004 by research organisations. We have
presented information for organisations that have on aver-
age more than five papers a year. We have highlighted (in
red) the GSRT RCs that formed the focus of our rapid
review of the Greek R&D system. The leading ten institu-
tions, in terms of number of papers, are the following:
National and Kapodistrian University of Athens
Aristotle University of Thessaloniki

National Technical University of Athens

[ J
[ J
[ ]
University of Patras
University of Crete
University of loannina
Demokritos

FORTH

e University of Thessaly
e Demokritos University of Thrace.

In total these organisations account for around 23% of

research output in Greece.

H mapaméve Swddavelo Tepovaidle Tov dyko Twy dnuocied-
oewy Tov TpatypatoTowBnkay amd To 2000 éwg To 2004 amd
epevvnTIKOLG opyaviapols. Tlapovaidlovue ororyeln yi Toug
0PYOVITIODE IOV €XOVY KUTH UETO 6PO TEPITTOTEPOL ATTO TEVTE
apBpa To ypdvo. Eyovpe toviaer (e xéxxvo) o EK tng ITET
IOV ATMOTENETLY TO ETHKEVTPO THG TUVTOUYG AVATKOTNOTG LLOtG
yee To enixé ovotue E&A. To mpwtoe Séxo 18pduata, we
mpog Tov aptBud Twv apbpwy, elvat T axdhovba:

o Efvikd ko Kamodiotpiad Iavemotiuo AByvay
Apiototédeto Iavemotiuo Oeoonhovikng

E6vixé Metadfio I[Todvteyvelo

IMowvemothwo Iatpwv

IMowemothmo Kpntng

[Mowvemothmo Inevvivey

Anpodrpitog

ITE

[Mavemothuo Ocooaiog

Anpoxpiteto Iavematiuo Opdicng.

°
°
ZvVoMKd, oL opyaviopol avTol avTioTotyoby ot 23% Tepimov
TY|G epeVVYTIKYG Toparyw g oty EXhdde.
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Number of publications by research field, 2000-2004
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* Fields with 500 or more publications between 2000-2004 only shown

This slide shows the volume of publications produced
between 2000 and 2004 by research field. We have pre-
sented information for fields with more than five hundred
papers a year. The distribution of fields is less skewed than
the preceding slide, with the top ten accounting for around
7% of papers. The ten fields with the highest number of
papers are (in order): oncology, electrical and electronic
engineering, mathematics, environmental sciences, multi-
disciplinary materials science, biochemistry and molecular
biology, physical chemistry, applied physics, theory and

methods in computer science, and surgery.

H Swddveio avti mepovaidlel Tov éyko Twv dnuootedoewy
mov eyvay and to 2000 éng To 2004 avé epeuvnTIKy TEPLOYT.
Iopovaidlovpe orolyele yioL Teployés e TeploodTEpeL Amd
mevtaxdo 4pbpa ave. ¢tog. H xatovopn twv Toptwy elvat
Aydtepo aovupetpy amd TV Tponyouevy Ouddvela, pe To
TpwTa d¢KaL VoL avTIaTOLYoVY 6T 7% Teplmov Twv dpbpwy. Ot
SéxoL eploygs e To ueyahvTepo apfud dpbpwy evar (xatd.
oelpa): oykohoylo, AEKTPOAGYOU ket AEKTPOVIKOD Unyeviko,
nanuaticd, TepBathovTicég emaTYUES, OIEMTTHLOVIKT eTL-
oAU vAKa, Broynuelo ko popioch Brokoyie, duatkoymueia,
ebapuoauévy dpuotk, Bewpla kou peBodohoyia g TANpodopl-
K1G Kol XELPOVPYIKY).
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Number of HCPs by research organisation
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FORTH
MNHRF
HCMR

Aristotle University of The ssaloniki
University of Patras

University of Crete

Mational Technical University of Athens
University of loannina

MNCSR DEMOKRITOS

University of Thessaly

Demokritos University of Thrace
Agricultural University of Athens
Technical University of Crete
Univarsity of the Aegaan

Mational & Kapadistrian University of Athens

Academy of Athens

* Organisations with 25 or more HCPs between 2000-2004 only shown
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AthensUniversity of Economics and Business

The slide above focuses on the number of HCPs — that is,
papers that are in the top 20% of citations for their field
worldwide — and gives an indicator of their scientific impact
as a proxy for quality. In total, we identified 24,278 HCPs
published between 2000 and 2004. It is worth noting that
the 24,278 HCPs are out of total 252,366 papers from
Greece, which is about 10% - half the expected 20% -
and indicates the relatively low citation impact of Greek
research, as also noted and commented on in the NDC
report. The top ten organisations account for 28% of HCPs
in Greece. By comparison a recent analysis of HCPs in
the UK showed the dominance of four institutions which
together account for 45% of university HCPs.*® FORTH
and Demokritos are the only two GSRT RCs that appear
in the top ten.

38 T.N.van Leeuwen ez al. (2009). ‘Using bibliometrics to support the procurement of
NIHR biomedical research centres in England.” Research Evaluation 18(1): 71-82.

H mapamdve Swddvelr emxevtpivetor otov aplbud twy
HCP - dnhady, dpbpa mov etvan oto mpwto 20% Twv avado-
pUY GTNY EMTTNUOVIKY] TepLOYH] TOUG Trerykoouiwg — Kot Sivel
vy OelkTn TG EMOTNUOVIKIG AmXNoTg Toug ouy vOeléy
mobTTas. Zuvohkd, evtorioaue 24.278 HCP mov dnpooted-
Koy avapeoe ato 2000 ket To 2004, A&ilet va avadipovpe
ot e 24.278 HCP mpotpyovtar omd éve avvoro 252.366
apBpwv and v ENéda, mov elvon mepimov 10% — to wod
Tov avepevouevov 20% — Ko VTodeCYDEL TN TXETIKA XOUNAT)
aminoy avadopdy THG ENNVIKNG EPEVYVOG, OTWG TYUELIVE-
ot ko oyohaleton oty éxfeay Tov EKT. O déxa mpdrtol
opyaviouol avtigToryovy oo 28% twv HCP oty EXéda.
ZuykplTikd, pio Tpdodaty avaivey Twv HCP oto Hvwpévo
Baotheto £deiée Ty xupupyie Teaodpwy 1pupdTwy Tou pall
avTieTotyovy aTo 45% Twv Tavemotweaxwy HCP.Y To ITE
Ko 0 Anudkprrog etva Tow pdve. dbo EK g ITET mov epdovi-

{ovrau ool TpGyTeL BEKo.

37 T.N.van Leeuwen ez /. (2009). ‘Using bibliometrics to support the procurement of
NIHR biomedical research centres in England.” Research Evaluation 18(1): 71-82.
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Number of HCPs by research field, 2000-2004
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* Fields with 200 or more HCPs between 2000-2004 only shown
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The ten fields with the highest number of HCPs are (in
order): chemical engineering, oncology, theory and meth-
ods in computer science, electrical and electronic engineer-
ing, surgery, polymer science, pharmacology and pharmacy,
food science and technology, multidisciplinary physics, and
environmental sciences. In is interesting to note the overlap
with the volume of papers (Page 53); five fields — oncology,
theory and methods in computer science, electrical and
electronic engineering, surgery, and environmental sciences
— appear in the first ten in both lists, indicating the criti-
cal mass is being achieved and at internationally competi-
tive level, whilst the remaining five fields with the highest
number of HCPs are niche areas of excellence that could be
developed for the future.

Ou 8¢ Topels pe To peyahvtepo apBud HCP elvou (pe oepd):
MWKy wxovicn, oykoloyia, Bewpie xou pebodoroyio Tvg
TANPOdOPIKAG, NAEKTPONGYOU Kotl YAEKTPOVIKOD UNYAVIKOY,
YELPOUPYLKY], ETTTHUN TOMUEP®Y, Potpuarkohoyio Kot doppa-
KEVTIKY], EMOTAWY kel TeXVOAoYis Tpodluwy, SeTaTrUovIKY
dvown xou epiPadhovikés emotiues. Exet evdundipov va
opedToLpE THY emcdlvm pe Tov dyko Twy dpBpwy (Zehida
53). ITévte Topelg — oykohoyla, Bewplor ket peBodoroyia g
TANPOdOPIKAG, NAEKTPOMGYOU Kotl YAEKTPOVIKOD UNYAVIKOY,
yetpovpywen xau meptBahovtikég emotiueg — epdavifovral
oT TpWTOL Otke Kal OTLG OVO AoTeg, VTOOELKYVOVTHG OTL 1)
kplown uale emrvyydverar ko ot Siebvig avtaywvioTikd emi-
Te00, £V6) OL VTOAOLTTEG TIEVTE TEployEg e ToV VYMAOTEPO aptBud
HCP amotelotv uépy meproymv apiateiag wov Ba pmopotony
vo. evantuyBodv yie To pelhov.
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‘Map’ of HCPs by field and research organisation, 2000-2004

Biochemical
Research
Methods

By cross-tabulating the number of HCPs by organisation
and field it is possible to identify centres of excellence within
the Greek R&D system. This is illustrated in the slide above.
So, for example, the cell that is magnified has 26 HCPs in
it and is at the intersection of Biomedical research meth-
ods and the RC FORTH - in other words this shows that
FORTH has 26 HCPS in the field of biomedical research
methods. (An A3 version of the above slide is available from
the authors on request for easier reading.) We have high-
lighted the GSRT RCs and - for illustrative purposive only
— the top 25 cells in red in the matrix and the top 50 in pink.
We have listed the top 25 in the next slide.

Me Swotatpwoy Tov aptbuod twv HCP ava opyavioud ket
Topéa, etvo SuvaTd va evtoTioovpe kEVTpa aploTelag eVTdG TOV
elnvixov cuatiuatos E&A. Autd amewcoviletar oty Tapa-
mavew Suddvele. Etar, yie mopdderypa, To keM Tov peyeBhveta
éxet ueoo 26 HCP xat etver a1 Sootadpwon twv Protatptay
epevvnTicwy uebédwy xaw to EK ITE - pe 4o Aoy, avtd
Selyver 611 to ITE xet 26 HCP atov Topta twv Blotatpikay
epevynTicwy ueBddwy. (Mia éxdoay ae uéyebog A3 g Tapa-
mavew Swddvelos SwtiBetan amd Tovg auyypadels, edv (ndet,
Y10t evcondepy avdyvwan.) Eyovpe tovioer te EK g ITET
Kol — G ToPASelypa, Wovo — To TpWToL 25 KeEME pe KOKKIVO
oTov mhvakce kot o TpwteL SO e pol. Avadépovpe To TpHTA
25 oe Moo oty emdpevn Ouddvela.



Top 25 centres of excellence as measured by HCPs | Tew mpayta 25 wévtpat aeproetotg, St petpnBnicay pe to delern HCP - 57

Top 25 centres of excellence as measured by HCPs

% HCPs
Organisation _ﬂ- /Total

National & Kapodistrian University of Athens
Aristotle University of Thessaloniki

National & Kapodistrian University of Athens
National & Kapodistrian University of Athens
National Technical University of Athens
National & Kapodistrian University of Athens
Aristotle University of Thessaloniki

National & Kapodistrian University of Athens
Aristotle University of Thessaloniki

National & Kapodistrian University of Athens
Aristotle University of Thessaloniki

National & Kapodistrian University of Athens
National & Kapodistrian University of Athens
Agricultural University of Athens

FORTH

National Technical University of Athens
NCSR DEMOKRITOS

National & Kapodistrian University of Athens
University of Patras

National & Kapodistrian University of Athens
University of Patras

Aristotle University of Thessaloniki

FORTH

National Technical University of Athens
National Technical University of Athens

oncology

engineering, chemical 72 286 25
cardiac & cardiovascular systems 65 400 16
pharmacology & pharmacy 59 511 12
engineering, electrical & electronic 50 498 10
obstetrics & gynecology 48 351 14
chemistry, analytical 47 281 17
surgery 47 490 10
environmental sciences 44 411 1
public, environmental & occupational health 44 202 22
food science & technology 43 284 15
endocrinology & metabolism 43 367 12
dentistry, oral surgery & medicine 42 240 18
food science & technology 39 222 18
polymer science 39 129 30
engineering, mechanical 39 177 22
engineering, electrical & electronic 39 167 23
physics, multidisciplinary 38 182 21
polymer science 38 146 26
polymer science 36 105 34
engineering, chemical 36 98] 38
computer science, theory & methods 35 165 21
optics 35 115 30
physics, particles & fields 85) 182 19
telecommunications 34 200 17

This slide shows the top 25 cells, as measured by the number
of HCPs, highlighted in the preceding ‘map’ of the Greek
R&D system. The first column lists the research organisa-
tion, the second the research field, the third the number of
HCPs, followed by the total volume of papers and the per-
centage of HCPs to total papers. In essence this illustrates
the centres of excellence within the Greek R&D system
as measured through bibliometrics. Three GSRT RCs are
listed within the top 25. They are FORTH/polymer sci-
ence, Demokritos/electrical and electronic engineering,

and FORTH/optics.

H Swddvelr avtiy mapovoidler e mpwte 25 kehd, dmug
uetphOniay amé tov apbué Twv HCP, toviouéva ato ‘ydpty’
Tov eMnvikod cvoTAuatos E&A mov mponyndnke. H mporty
OTAAN ovaidEPEL TOV EPEVVYTIKG OpYaVITWO, 1] SEUTEPY] TOV EpEV-
wTied Topéa, 1 Tpity Tov aptBud Twv HCP, axohovBoduevy
amé Tov cuvohkd aptud apbpwy xat To TososTéd Twy HCP
o0 gvoho Twv 4pBpwy. OvoleoTikd avTéds o Tivakes omel-
xovilel T kévTpa aploTelug evTdg Tov ENVIKOD CUGTHUATOG
E&A émwg petpndnray péow g Piphopetpicig. Tpia EK
™ ITET avadépovtar péon o mpwter 25. Avta eivan: ITE/
EMOTHUN TONVULEPGY, ANUKPLTOG/ NAEKTPOMGYOU Kol NAEKTPO-
vixod pyavikod ko ITE/ oy,
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RCI for all organisations and fields
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Using HCPs to evaluate research output is a widely accepted
and credible way of identifying strongly performing
research organisations. However, it does not reflect research
performance across the full range of publication outputs as
there may be many papers with very low impact. The RCI
provides an alternative metric that focuses on the total
output of a research organisation. In the slide above we have
plotted the RCI for 853 organisation/field combinations
where the vertical axis is the RCI and the horizontal axis
the total number of papers. So, for example, the data point
on the farthest right of the plot is for oncology research at
the National and Kapodistrian University of Athens, which
produces 868 papers with an RCI of 0.76. The colour bands
align with the CWTS impact categories, where the pale
red pink shading indicators an RCI below 0.80 (which can
be considered as being relatively weak), the yellow an RCI
between 0.81 and 1.20 (which can be considered as being
within the average range), the green an RCI between 1.21
and 2.0 (which can be considered as being relatively strong)
and the space above the green, with an RCI greater than 2.0,
indicates areas of exceptional strength competing interna-
tionally. In total there are 384 (45%) points in the pale red
band, 289 (34%) in the yellow, 148 (17%) in the green, and
32 (4%) classified as being exceptionally strong.

H xphon twv HCP yie mv aboddynom ¢ epevvnriig
Teparywyng etveut Evag evpéng amodekTdg Kot aéIdmaTOg TpoTOG
VY VOPLOYG EPEVYNTIKWY OPYAVITUWY e LoXUPEG eTIBOTEL.
Qoté00, Oev avTavaxha Tig eTISOTELG TNG EpEVVOLG TTO TAYPES
Dpog TV OYuooteaewy, kaog umopel vo virdpyovy dpbpa pe
oM YoM amynon. O Selxtng RCI mapéyel évoy evalha-
KTIkO TPOTO UETPY|ONG TOV EGTIALEL GTY] CUVOMKY TTalpolywyN
TOU EPEVVNTIKOD OpYOVIoUOD. ZTVY Topamave Oluavelo,
mepovaiafovpe Tov RCI 1o 853 ovvdvacuotg opyaviauov/
Topta, 6mov o xabetog déovag etvau o detktng RCI xan o opt-
{bvtiog dbovag etvan o guvohikdg apibuds twv dpbpwy. Erot,
Y10 Tepdderypor, o onueto dedopévay oTh Oebid dxpy Tov ypa-
dNuaTog adopl TNV Epeuve TNV TEPLOYY TYG 0YKOAOYiAG GTO
Ebvixé ko Komodiotpiaxd Iavemorhuo Abyvav, to omolo
mapayet 868 apbpa ue RCI 0,76. O ypwpotiotés Awpides
evBuypappllovtar pe Tig katnyopleg amiynong Tov CWTS,
bmov 1o pol ypoua avtiaToryel ot Selktyy RCI kérw amé 0,80
(mov pmopel va BewpnBel oyeTikd advvapo), To xitpvo ypwue
avtiotolyel oe delxtn RCI avédpeoa oe 0,81 ket 1,20 (mov
umopel ve BewpnBet 671 elvau evTdg Tov PEToL bpovs), To TPd-
oo ypwue avtiototyel oe RCI avédpeon o€ 1,21 kot 2,0 (mov
umopet v BewpnBel 6Tt ebvau ayetTikd 1y VPS) Kat 0 YWpog TV
amé To mpaowo, pe RCI méve and 2,0, vrodeikvvel mepioyés
ebaipeticng oybdog mov avtaywvilovton Siebvas. Zvvohkd,
vrapyouy 384 (45%) onuele ot pol hwpide, 289 (34%) otny
xitpwvn, 148 (17%) oty mpdovn xou 32 (4%) éxovv xatyyo-
plomronBel wg eboupetikd 1oyvpd.
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RCI for GSRT RCs and fields

RCI

Total number of papers

This slide is identical to the preceding one except that it dis-
plays only the data for the GSRT RCs. In this slide there
are 106 data points and RC/field combinations, with 26
(24%) within the pale red band, 47 (44%) within the yellow
band, 25 (24%) within the green band, and 8 (7%) above
the green band. There follow four slides listing the RCs
and fields for each of these bands. It is interesting to note
that proportionately there are fewer data points with a RCI
below 0.8 than for all research organisations (i.e. 24% versus
45%), and more with a RCI greater then 1.2 (31% versus
21%). This indicates that, on average, the RCs are outper-
forming the other research and academic institution within

the Greek R&D system using the RCI metric.

H Swddver avti elvon 18w pe myv mponyovpewn pe pla ekai-
pea], 6Tt ametkovilel pwovo o dedopéva Yo T EK g ITET.
v Swpaveto euty] vapyouy 106 anueio Sedopevny ko gvv-
Svaopol EK/ematnuovuchs mepioyns, ue 26 (24%) evrds g
pol hwpiSag, 47 (44%) evtdg g xitprvng Awpidag, 25 (24%)
vt NG Tpaatvng Awpidag ko 8 (7%) mhvw awd THY Tpé-
o Awpide. St cvvéyewn, axolovBody Téoaeplg Oddveteg
mov avadepouy e EK ot oL Topels yio xoBepior omd Tig Aowpideg
avtéc. Exel evdladépov ve anuelyoovpe 6Tt avethoyte, vTdp-
youv Aryétepo. onuele dedopévay pe RCI xdtw aréd 0,8 amd
STLY10L BAovg TOUG epeuyNTIKOVG 0pYyaviapols (SnA. 24% evavtt
45%) xou meproodtepa pe RCI movw amd 1,2 (31% évavt
21%). Avté vmodeucvber 6T, kaTd. pégo bpo, To. EK Eemepvody
ToL 400l EPEVYYTIKG Kol erkodYueticd 1Bpduate evTdg TOU eANY-
vixov avoTHuatog E&A ypnopomoiwvtag To Selkty uétpromng
RCL
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GSRT RCs with an RCI 2 2.0

FORTH genetics & heredity 3.01
FORTH optics 2.94
NOA telecommunications 2.70
NCSR Demokritos crystallography 2.42
FORTH physics, multidisciplinary 242

NCSR Demokritos engineering, multidisciplinary 2.27
FORTH physics, mathematical 2.12

FORTH mathematics 2.09

There are cight data points with a RCI greater than 2.0 (i.c.
those plotted above the green panel in Page 58). These RC/
field combinations may be considered areas of exceptional
strength. It is noticeable that five of the cight come from
FORTH, two from Demokritos and the final one from the
NOA.

Yrépyovv oxtw onuele Sedopévey pe RCI mdvw amd 2,0 (.
QUTE TTOV YOV XapOlYTEl TTAVW ATd TO TPATIYO TARITIO TTYY
Moo 58). Avtol ot guvduaopol EK/topée pmopet v ado-
poby TeployEs ebatpeTikig Loy vog. A&ilet v anpetwbel dtiméve
amd o okt mpotpxovtal ad To ITE, 6vo amd To Anubkpiro
Ko To TehevTado amd To EAA.
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GSRT RCs with anRCI 21.2and < 2.0

Cente ___[Field ________[Ra

NOA engineering, electrical & electronic 1.94
FORTH engineering, chemical 1.94
FORTH engineering, environmental 1.86
FORTH biotechnology & applied microbiology 1.85
NCSR DEMOKRITOS telecommunications 1.85
NCSR DEMOKRITOS engineering, electrical & electronic 1.66
NHRF polymer science 1.65
FORTH mechanics 1.64
GAEC nuclear science & technology 1.61
FORTH polymer science 1.56
NHRF chemistry, medicinal 1.53
FORTH cell biology 1.50
FORTH computer science, interdisciplinary applications 1.46
FORTH mathematics, applied 1.44
HCMR fisheries 1.38
NCSR DEMOKRITOS chemistry, inorganic & nuclear 1.37
CERTH engineering, chemical 1.33
NCSR DEMOKRITOS engineering, chemical 1.29
FORTH computer science, information systems 1.28
NCSR DEMOKRITOS chemistry, medicinal 1.28
CERTH energy & fuels 1.27
CERTH environmental sciences 1.26
FORTH biochemistry & molecular biology 1.26
NCSR DEMOKRITOS oncology 1.21
FORTH engineering, electrical & electronic 1.21
CERTH chemistry, applied 1.20
FORTH environmental sciences 1.20

The 27 RC/field combinations that have a research impact
that is significantly greater than average are listed above (i.c.
those plotted in the green panel in Page 59). As with the
preceding slide these are areas of research strength that need

to be preserved and/or developed. The majority come from
either FORTH (12 out of 27) or Demokritos (6 out of 27).

O1 27 guvdvaouoil EK/topéo mov éxovv epevvytiy amiynoy
ONUAVTIKG UeYUADTEPY oLTTO TO [LET0 Opo avadepOVTaL TeLpoi-
mave (Onh. exetvol mov éxovy Yoo Tel oTo Tpavo TAlLo
ot ZeMda 59). 'Omwg kot oty mpoyoduevy Owddvela,
aUTEG elvaul TEPLOYEG EPEVVNTIKIG LY VoG o YpetdleTat vat Otat-
™pnBovv #/xou va avarrtvyBotv. H mhetoyndla mpotpyeta
eite amd 1o ITE (12 and 27) # amd o Anudprro (6 and 27).
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GSRT RCs with an RCI 20.80r< 1.2

coe —roa e Wcere  Few v

NCSR DEMOKRITOS physics, particles & fields 118 NCSR DEMOKRITOS physics, condensed matter 0.98
NCSR DEMOKRITOS physics, nuclear 1.18 FORTH engineering, biomedical 0.97
FORTH physics, condensed matter 1.17 HCMR ey 0.95
FORTH materials science, coatings & films 1.17 . .
NCSR DEMOKRITOS chemistry, physical 0.93
HPI immunology 117
. X . NOA environmental sciences 0.93
FORTH physics, atomic, molecular & chemical 1.16 ) o
NCSR DEMOKRITOS materials science, coatings & films 1.16 WEA gegsckencesititidseh i) Cod
NCSR DEMOKRITOS physics, applied 115 FORTH computer science, artificial intelligence 0.89
FORTH astronomy & astrophysics 1.14 FORTH chemistry, multidisciplinary 0.88
FORTH chemistry, analytical 1.14 HCMR environmental sciences 0.87
FLEMING biochemistry & molecular biology 1.13 NHRF physics, applied 0.87
FORTH biophysics 113 FORTH spectroscopy 0.86
FORTH chemistry, physical 1.12 NOA energy & fuels 0.85
ORI Elivles:, Ealles .09 NCSR DEMOKRITOS instruments & instrumentation 0.84
NCSR DEMOKRITOS i i i tal 1.07
engineering, environmenta NHRF chemistry, organic 0.84
HCMR marine & freshwater biology 1.07
. HCMR ecology 0.83
NCSR DEMOKRITOS polymer science 1.06 ) )
FORTH materials science, multidisciplinary 1.04 alad microbiology 083
NCSR DEMOKRITOS physics, multidisciplinary 103 NHRF materials science, multidisciplinary 0.82
NCSR DEMOKRITOS physics, mathematical 1.02  NCSRDEMOKRITOS biophysics 0.81
NCSR DEMOKRITOS nuclear science & technology 1.01 CERTH chemistry, physical 0.80
NOA meteorology & atmospheric sciences 1.01 FORTH neurosciences 0.80
NCSR DEMOKRITOS materials science, multidisciplinary 099  NCSRDEMOKRITOS optics 0.80

The 44 RC/field combinations that may be considered as | Ot 44 cuvdvaapot EK/Touéa mov pmopet v SewpnBet ot éxovy
having average performance compared to the rest of the | péon enidoon oe olykplon pe Tov vdlotmo kdTUO AvadEpo-
world are listed above (i.c. those plotted in the yellow panel | vrou mapamdve (Snh. exetvol wov éxouy yapayTel oo kitpvo
in page 59). mhadoo oty Tehtya 59).



GSRT RCs with RCI < 0.8 | EKtng ITET ue RCI< 0,8 63

GSRT RC with an RCI < 0.8

Centre __[Field _______|Ral

CERTH engineering, electrical & electronic 0.79
CERTH materials science, multidisciplinary 0.78
FORTH meteorology & atmospheric sciences 0.77
FORTH nanoscience & nanotechnology 0.76
NCSR DEMOKRITOS nanoscience & nanotechnology 0.75
NCSR DEMOKRITOS biochemistry & molecular biology 0.75
NOA geochemistry & geophysics 0.73
NCSR DEMOKRITOS computer science, theory & methods 0.73
CRES energy & fuels 0.71
NHRF physics, condensed matter 0.71
FORTH biochemical research methods 0.70
HCMR geosciences, multidisciplinary 0.70
NCSR DEMOKRITOS environmental sciences 0.70
NHRF chemistry, physical 0.69
NHRF physics, atomic, molecular & chemical ~ 0.69
NCSR DEMOKRITOS chemistry, organic 0.69
NHRF optics 0.67
NCSR DEMOKRITOS spectroscopy 0.66
NCSR DEMOKRITOS physics, atomic, molecular & chemical  0.66
FORTH instruments & instrumentation 0.61
NOA astronomy & astrophysics 0.61
NHRF biochemistry & molecular biology 0.59
NCSR DEMOKRITOS meteorology & atmospheric sciences 0.58
NCSR DEMOKRITOS chemistry, applied 0.57
NCSR DEMOKRITOS chemistry, analytical 0.43

The 25 RC/field combinations with a RCI less than 0.8 are | Ot 25 gvvdvaopol EK/Topén pe RCI xétow and 0,8 avade-
listed above (i.e. those plotted in the pale red panel in Page | povrar mepamdve (SA. exetvol mov éyouv yapoytel oo pol
59). These are areas of research weakness that may need | mhaiolo oty Zehda 59). Avtég etvar o1 Teployés epevynTicyg
restructuring. aduvaplag Tov umopel va ypetdlovtal avadounam.



64 A rapid review of the Greek research and development system

Network of Greek institutions with 50+ collaborative papers
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To supplement the bibliometric analysis, we examined | Tix va cupmiphoovue T BBhopetpicy] avédhvom, ebetaoape

the level of intra-Greek and Greek—European collabora-
tion using social network analysis. The analysis was based
on two extracts from the 2000-2004 Greek publications
database provided by the NDC. The first dataset included
Greek publications with two or more Greek addresses —
that is, two or more authors who were affiliated with Greek
institutions — and the second dataset included publications
with one or more Greek authors and two or more European
(including non-EU27) authors. The social network analy-
sis of these data helped us to investigate the level of col-
laboration among Greek researchers, and among Greek and
European rescarchers.

The slide above illustrates the relationships between
Greek research organisations that have published more
than fifty collaborative papers. We have used the 50-paper
filter as the network diagram would be too dense if we plot-
ted all possible collaborations. The level of collaboration
between the 167 research organisations in Greece is shown
in Table 2 below; the figure depicts relationships between
research institutions using data from the last three rows of
the table. As may be seen in the slide and the table, the level
of collaboration is low (and this was confirmed in the NDC
report, as noted earlier). As you would expect, the multi-
disciplinary RCs (such as FORTH, Demokritos) and the
universities with the highest number of publications and
collaborations are located in the centre. These institutions

To emimedo Thg evBo-eMNVIKYG Kot eNvo-evpwTalkyg TUVEp-
yaolog ypnowomotwvTag avadvoyn kowwvikwy Oktdwy. H
avadvay Paciotie ot dbo amoomdopata omd T Bday Oedo-
uévey elikey dnpocievoewy twy etwy 2000-2004 mov
uag mapetye To EKT. H mpdyty opddo Sedopévwy mepthdpBave
eNIVIKEG ONUOTIEVTELS e BVO 1] TEPLoTETEPEG EAVLKEG Olev-
Bivoelg — Onh. Obo N TeploTdTEPOVG TLYYpadElg OV TUVEPYL-
Lovrory pe elnixd. 18pvpote: — kot 1) Sevtepy opddn dedopévwy
mephuPave Onuooievoel pe evay 1 meploodTepoug EXnves
ovyypadels ket dvo ¥ meploodTepoug Evpwmatovg ouyypadeis
(mepthappévovtog ket cuyypadels amd yopeg Tov dev avikovy
oty EE twv 27). H avalvoy xowwvikey SIKTOwY avTey Twy
dedopévwv pdg Bondnoe vo epevviigovue To emimedo cuvepya-
olag avapeoo ot ENnves epevvnres ko petad ENvwy xou
Evpwmoaiwy epevvyrav.

H mapamdve Suddvew ameovilel tig oytoelg avipeon
0ToVG ENYIKOVG EPEUYNTLKODG OPYaVLTUODG IOV EXOUY O1UOaTL-
eboel meploadTepa ad meviva apBpa ue cuvepyaoies. Eyovue
xpnopomowoet To $iktpo Twy SO apBpwy kabwg To dibypauua
Suctvov Ba YTy vmepBolixd mukvé edy ameikovifoape ypadixd
hec Tig Suvatés cuvepyaotes. To emtmedo cuvepyaalag avdueon
oTovg 167 epevvyrikovg opyoviapols oty EXade datveto
otov IMTvaxa 2 mapaxdte. To oyiue amexovilel Tig oyéoeg
AVAUETE OTRL EPEVYNTLKE IPVUATH Y PYOLLOTIOLVTaG OedouévaL
amd Tig TeheuTaleg Tpelg oelpé Tov mivaxe. ‘Omwg datveta
oy Sddvela kal oTov Tivaka, To emimedo auvepyasiog elvet
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are the ‘central actors’ in the research system in Greece.
On the other hand, the more specialised centres — such as
HCMR and the Hellenic Pasteur Institute (HPI) — are
located at the outside.

Table 2: Collaboration intensity by institute pairs, Greek
institutions

xoeunhd (et avtd emPBeBaudbnke ko oty éxbeon Tov EKT,
émwg onuetwdbne vwpitepa). 'Omwg B YTy avapevduevo,
o Stemotnuovicd EK (émwg to ITE, o Anuéxprrog) ket ter
TaVemoTAWIL pe Tov vWMAoTepo aptBud Snuociedoewy Kot
ouvepyaoiiy Bplokovtal aTo kévTpo. AvTd Ta pduate etvou
Ol «<KEVTPIKOl TUPAYOVTEG» TTO EPEVYNTIKG TUGTHUA TG
ENéSag. Amd tv 40 mhevpd:, Ter o e€etdievpéva kévtpo —
émwg to EAKETE xat 1o ERvixé Ivetirodto TTaotép (EIIT)

Number of collaborative

papers

Number of pairs of

research organisations

— Bploxovtar oo ebwTepixd pépoc.

Mivaxag 2: Tvyvotnte cuvepyaatiag ave (edyn dpvud-

TWV, EAMVIKE 10pYpaTe

1 847
Between 2 and 10 1267
Between 11 and 49 444
Between 50 and 100 89
Between 101 and 1000 92
Over 1000 3

Ap1Bude bpBpwv pe ApBpdg Levywv
cuvepyaaieg EPEVVITIKWY OPYUVITUGDY
1 847

Metod 2 xeu 10 1267

Metelkd 11 e 49 444

Meratd 50 ke 100 89

Metad 101 ko 1000 92

Avw twv 1000

3
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papers

Network of European institutions with 100-149 collaborative
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The slide above illustrates the relationships between Greek
research organisations that have published between 100
and 149 collaborative papers.

We had to use a higher filter of 250 papers as there were
many more institutions (n = 10,574) and institution pairs
(as shown in Table 3 below). The only two RCs that are
shown to be collaborating intensely with other European
institutions are Demokritos and FORTH.

Table 3: Collaboration intensity by institution pairs,
European institutions

H mapandvw Suddveln amecovilel Tig oxtoelg avapeoe oTovg
eNVIKOVG EPEVVYTIKOVG OPYOVITUODS TTOU €YOUY OYUoTIEVTEL
amé 100 twg 149 apbpo pe ovvepyaaie.

Xpewone vo yprotpotorjoovye eve vymiotepo dikrpo 100
apBpwv xabwg vpyay molhd meplocéTepa 1Wpduate (n =
10.574) o {ebyn 1Spopdtoy (dmwg ¢alvetar otov [ivaxa 3
mapaxdtw). To uéve 8vo EK mov daivetar va cvvepydlovta
EVTATIKG e dlhet eVpwTaLikd. 1WOpVpaLTe etvar 0 Anudkprto ket
1o ITE.

Mivaxag 3: Tvyvétyra cuvepyadiag ave febyy

IOpUUATWY, EVpWTAiKa 1OpYALTOL

Number of collaborative Number of pairs of
papers rescarch organisations ApBpdg apbpuwv pe Ap1Budg Levywv
Between 1 and 99 157,157 cuvepyonaieg EPEVVYTIK®Y OPYRVITR®WY
Between 100 and 149 598 Merah 1 o 99 157,157
Between 150 and 199 386 Merah 100 ko 149 598
Between 200 and 249 370 Merah 150 xo 199 386
Over 250 389 Metatd 200 xou 249 370

Avw v 250 389
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Network of European institutions with 150-199 collaborative
papers
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The slide above illustrates the relationships between Greek
research organisations that have published between 200

and 249 collaborative papers.
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Appendix A - Technical Specification:
A review of the Greek research system in view of the new
institutional framework for Research and Technology in Greece

1 'This paper presents a proposal from RAND Europe to undertake a rapid review of the Greek research system, in response
to the invitation to submit an offer dated 14 March 2011 (refer 2977). The review will inform the prospective restruc-
turing of the research and higher education sectors with the aim of improving their effectiveness and management.

2 Keytolonger term development of the Greek economy will be the establishment of a vibrant knowledge based economy
in Greece, supported by a strong research system that not only depends on the strength of its individual actors — firms,
government, research centres, universities etc. — but also on the links between them.

3 In the current context this means developing a strategy that will ensure government expenditure on research and devel-
opment is focused on areas of strength that can be protected and enhanced to stimulate future growth. The challenge is
to identify which parts of the research system are currently or potentially critical for the future.

4 We propose to undertake two complimentary analyses as part of the rapid review. The first will be a SWOT analysis
based on key informant interviews, document and data review and our extensive experience of research systems. The
second will be a bibliometric analysis of peer reviewed research publications in the serial literature. The two analyses will
be synthesised in a final restricted distribution documented briefing.

SWOT analysis

5 A SWOT analysis is a simple planning tool that can identify internal and external factors that need to be considered in
formulating a new policy objective, plan or strategy. We propose to use it to assess the Research Centres supervised by
GSRT and other centres were data may be available. This analysis will inform the rapid review by identifying strengths
and weaknesses internal to the research system and the opportunities and threats presented by the external environment.

6 Wewill complete the SWOT analysis by undertaking desk research, key informant interviews, and bibliometric analysis
described below. We will use a number of evaluation criteria in the SWOT analysis including:

e Knowledge production ie scientific outputs as captured via bibliometric indicators, other non-journal reports, etc

e Rescarch targeting and capacity building ie external following on funding for research project, development of
career paths include PhDs, post-docs etc.

e Informing policy and product development i.c. number of patents, licences and products (where reported), as well
as non-commercial impacts such as informing policy guidelines, standards etc

7 We will where possible examine the strategic viability of future plans for Centres and Institutes, and more importantly
the coherence of the plan to one-another. Where possible we will look at financial indicators, but note that given the
timescales this is likely to be a very high level analysis.

8  The desk research will involve reading and assessing key documents and analysis of relevant data (such as R&D expendi-
ture, Reports on Innovations etc). We will use key documents and data provided to us, including previous and any
current assessments of the Rescarch Centres and Institutes supervised by GSRT and other relevant material. We will
complete the majority of the desk research prior to the key informant interviews. In this way we will have developed our
knowledge of the Greek research system as well as identifying areas to focus on, explore and investigate in the interviews.
The output of the desk research will be a memorandum for the project team.

9  For the key informant interviews we would like to speak to a diverse range of people. We suggest spending a week in
Athens to meet: key individuals at the Ministry, GSRT, Rescarch Centres, Universities, R&D intensive companies and
other essential actors in the research system. Our preference would be to hold these meetings on the week commencing
28th March. We will rely on the Ministry in arranging these interviews and agenda for that week. We would anticipate
undertaking a total of round 20-30 interviews.

10 In addition to the interviews with key actors we would like to speak to members of the National Research Council. By
necessity the majority of these interviews will need to be telephone based. We would be happy to arrange these inter-
views but it would be helpful if an email/letter of introduction was sent by the Minister/Ministry.

11 We will synthesize our analysis of the desk rescarch and interviews in a SWOT analysis. Our intention would be to focus
on the key strengths, weaknesses, opportunities, and threats facing the Greek research system and to provide a commen-
tary and analysis of each factor. For example, one of our emergent observations from our preliminary work undertaken
in preparing this proposal is that the Centre/Institute structure is organisationally fragmented which is potentially pre-
venting critical mass being achieved and thus is driving down the quality of research output (as measured by normalised
citation indictors). Clearly this observation needs testing but if proven it could lead to a number of actionable policy
recommendations arising from the analysis.
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Bibliometric analysis

12 Bibliometrics is the quantitative analysis of scientific publication and their citation, typically focusing on journal papers
in the peer review literature. It is one of a set of evaluation methodologies — including case study analysis, peer review,
economic rate-of-return analyses and surveys — that may be used to help assess research systems.

13 We propose to work with the National Document Centre (NDC) to integrate further the dataset they complied for
their recent report summarised in the Box.! We will need to work with the NDC to develop (a) research profiles of
cach Centre/Institute which capture the number and impact of papers by the 250 subject fields defined in the Web of
Scienec (WoS); (b) compare these profiles with the University sector; and (c) identify areas of collaboration between
Centre/Institutions and with other sectors (i.e. Greek Universities and internationally). Specifically and initially we will
need the NDC to compute (a) the field normalised citation score for each of the Research Centres/Institutes by the 250
journal subject categories published by Thomson Reuters and compare this against various benchmarks; (b) identify
the number of highly cited papers (ic is paper that fall within the top-20 percentile of publications with the highest
normalised by citations rate by journal subject categories; (c) generate social network maps/matrixes of intra-Centre/
Institute collaboration. From reading the report it appears that the NDC has National Science Indicators database for
Greece, and also use Essential Science Indicators published by Thomson Reuters. If that is the case it should be possible
to compute these disaggregated field level statistics.

14 RAND has significant expertise in using bibliometrics to support research funders. Working collaboratively with the
Centre for Science and Technology (CWTYS) in the Netherlands, we delivered a series of regular bilbiometric assess-
ments on the English health research system that have supported the allocation of over £1bn of research funds into
centres of excellence and faculty. We look forward to working collaboratively with the NDA, both to assist them in their
biobliometric capability and capacity and to inform our own development

15 We would also like to stress that there are a number of well-known limitations to bibliometric analysis and that the
results will need to be used within that context, and for that reason the analysis is intend to inform (not substitute) deci-
sion making of the Ministry.

Box 1. Summary of main findings from the study: ‘Greek scientific publications 1993-2008: Bibliometric analysis of
Greek publications in international scientific journals’ (in Greek)

¢ The number of publications in international journals has been increasing. In the period 1993-2008, Greece demon-
strated the highest growth rate in journal publications amongst the EU27 and OECD countries; Greece was ranked
Sth amongst all OECD countries,

e The number of citations and the citation impact of these publications also increased in the period 1993-2008.
However, the citation impact of Greek journal publications remained lower (3.82 between 2004 and 2008) than the
average citation impact of EU27 (5.03) and OECD (5.20) countries,

e The focus of Greek researchers was on Natural Sciences (51.4% of all publications) with decreasing trends in recent
years,

e ‘Medical & Health Sciences’ has significantly increased. Between 2003 and 2008, the articles published in this area
accounted for 37.5% of all international journal publications. In particular, the sub-area of ‘Health Sciences has exhib-
ited a remarkably increasing trends,

¢ ‘Engineering & Technology’ publications account for 23.7% of all publication in international journals. Emerging
areas are those of ‘Nano-technology” whereas increasing trends were observed in the areas of ‘Civil Engineering),
‘Environmental Engineering), ‘Industrial Biotechnology’ and ‘Materials Engineering,

e ‘Social sciences’ publications accounted for only 5% of all journal articles published in the period 1993-2008;
Agricultural sciences and Humanities account for 3.6% and 1% of all journal publications in the period 1993-2008,
respectively.

Note: The bibliometric analysis used the ‘whole counting’ method, hence the percentages of publications across fields do not add up to 100%.

Reporting

16 We will synthesise our analysis into a restricted distribution documented briefing for the Minister and her officials. In a
documented briefing the key message of the report can be found in slides at the top of each page with the text providing
further details underneath. This layout will highlight the major observations of the review but also allow the reader the
option to delve deeper into the detail of the review as circumstances permit.

1 heep://www.eke.gr/metrics/


http://www.ekt.gr/metrics/
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RAND Europe’s experience

17 RAND Europe is an independent not-for-profit research institute whose mission is to help improve policy and decision-

18

making through research and analysis. We realise our mission by undertaking objective, balanced, and relevant research
and analysis; communicating our findings to a wide audience, often through publications, many of which are available
on our web site’; working in partnership with our clients; and working collaboratively with others. RAND Europe’s
work lies on the continuum between that of universities and consultancies, combining the academic rigour of universi-
ties and the professional, task oriented approach of consultancies.

We are delighted to offer this proposal and belief that RAND Europe is uniquely qualified for this work given our broad
experience in research policy, strategy and evaluation having worked for a wide range of government and charitable
funders, as illustrated by the list of selected projects in the Annex.

Project team

19

2
3

RAND Europe is committed to professional® and collaborative working with clients. We will provide regular email

updates about the progress of the work, as well as involving the Ministry at key points to ensure common understanding

of the tasks at hand. The RAND Europe team for this project combines substantial and relevant experience in research
policy, strategy and evaluation:

e Jonathan Grant, PhD, would lead this review. Jonathan is President of RAND Europe, Cambridge, UK. Dr Grant
obtained a degree in Population Studies followed by a doctorate investigating the demographic, genetic and epi-
demiological effects of consanguineous marriages. His main research interests are in research and development
strategy, policy and evaluation, and the consequences of low fertility and population ageing in Europe and associ-
ated public policy responses. Dr Grant has published widely in a number of areas including on health R&D policy
and research evaluation methodologies. He led the project team supporting the English Department of Health’s
Research and Development formulation of Best Research for Best Health, and is Co-Director of the DH funded
policy research unit that focuses on health R&D policy. Prior to joining RAND Europe in 2002, Jonathan was
Head of Policy at the Wellcome Trust.

e Prof Tom Ling, is Director of Evaluation and Audit and member of the Executive team at RAND Europe. He has
designed and led projects for The Health Foundation, the Department of Health, and the Wellcome Trust and led
evaluations for LBRO, DG SANCO, the NAO, European Social Fund, and the UK British Ministry of Defence.
Tom understands the potential risks and pitfalls involved in delivering evaluations. He has a detailed knowledge of
both ex post and ex ante evaluation and strong project management skills with a reputation for bringing studies in
on time and on budget. A particular focus of Tom’s work has been in the area of futures thinking and scenario plan-
ning. Tom has published on evaluation and accountability issues and is a member of both the European Evaluation
Society and INTEVAL, the international group of researchers in evaluation. Through all of these he worked suc-
cessfully and closely with policy makers, senior managers, service users and staff. He is also a Professor (Emeritus) of
Public Policy at Anglia Ruskin University where he contributes to postgraduate teaching.

e  Dimitris Potolgou, PhD isan Analystat RAND Europe in Cambridge, UK. He hasa Ph.D. in Urban Transportation
Geography from McMaster University, Canada, with this thesis focusing on understanding and predicting demand
for conventional and alternative fuelled vehicles. He has expertise in surveys, discrete choice modelling, stated pref-
erence techniques, geographic information systems and spatial data analysis. At RAND Europe he has worked on
projects focusing on the use of stated preference methods to quantify willingness to pay for public goods and ser-
vices, such as water services, social care, postal services and to quantify individuals’ trade-offs across privacy, liberty
and security. He has also contributed to a comparative study across countries and sectors on the value of life for
Roche.

e Decirdre May Culley joined RAND Europe as a Research Assistant in January 2010 after completing an MPhil
in International Relations at the University of Cambridge, and an internship at the Institute of International and
European Affairs (IIEA) in Dublin. Her work has included conducting targeted literature reviews, data analysis, key
informant interviews and assisting in a project management capacity on a range of different projects.

www.rand.org/randeurope

RAND Europe is ISO 9001 certified. ISO (International Organization for Standardisation) is the world’s largest developer of standards. ISO is primarily concerned with «quality

management>» through meeting customer and applicable regulatory requirements and continually improving performance in this regard. This certification means that all of the

procedures within RAND Europe, from research process to administration are independently quality assured.


http://www.rand.org/randeurope
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Annex: Selecting projects illustrating experience in research strategy, policy and evaluation

Title ‘ Client ‘ Dates ‘ Description
Learning from and Wellcome Trust 12/2009 In 2009, the Wellcome Trust launched a research
Evaluation of the —-01/2014 | capacity strengthening programme known as the
‘Research Capacity ‘African Institutions Initiative’ (AII). The All is
Strengthening in innovative in its methods and organisation. The
African Institutions’ Trust has funded networked consortia (7 consortia
Initiative involving over 18 African countries, and Northern
partners). RAND Europe has been commissioned
to undertake a four year evaluation and learning
project for the AIL The aims of the project are to (i)
evaluate the performance of each consortium and
ultimately the initiative as a whole, based on high
quality evidence; (ii) to support intra, inter and extra
consortium networking for learning and exchange;
and (iii) to extract lessons learnt from the initiative
and disseminate these to the Trust, other funders and
relevant stakeholders in academic, policy and practice
communities. Our study design and methods are
concerned with ensuring that evaluation and learning
is participative, objective, comprehensive and feasible.
Evaluation SDO 06/2009 RAND Europe is carrying out a longitudinal large
of the NIHR - 08/2011 | scale three-year evaluation of the nine Collaborations
Collaborations for Leadership in Applied Health Research and Care
for Leadership in (CLAHRGC:) which were established in October 2008
Applied Health by the National Institute for Health Research. Their
Research and Care aim is to encourage and strengthen collaborations
(CLAHRGC:s) between Universities and local NHS organisations

that are focused on improving patient outcomes
through the conduct of applied health research

and the implementation of the research findings in
practice. In an evaluative approach that develops as
the CLAHRCs themselves establish their ways of
working, we will explore the various methods and
strategies being adopted by CLAHRCs to address the
second translation gap and build both translational
research and research adoption capacities, identifying
common features, promising ideas, and the strengths
and weaknesses of various models. We will look at
the new processes and structures being established
to improve local capacities to undertake and use
research. Our evaluation approach is rooted in logic
model and theory of change methodologies. We

will also examine the impact of CLARHC:s on the
processes of commissioning and undertaking local
research. Our style of working will be collaborative
with the distributed CLAHRC stakeholders and the
commissioning body, and we hope to contribute to
shared learning and improvement during the lives

of the CLAHRC:s as well as arriving at an evaluative
judgement at the end of the evaluation process.
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Title

Retrosight —
Measuring the
Outputs and Impacts
of Health Research

‘ Client

UK Department of
Health and Health
Economics Research
Group (HERG),
Brunel University

‘ Dates

10/2005
-02/2011

‘ Description

This study aims to improve our understanding of
how basic and carly clinical rescarch develops into
patient benefit, focusing on the case of cardiovascular
research. The study focuses on cardiovascular disease
because of its importance in terms of health, the clear
health gains that have been made in the past 15-20
years and because it has often been examined by
research on research studies, providing a solid base on
which to build. The research is intended to provide
suggestions for improving the effectiveness and
efficiency of scientific research, as well as to contribute
to the accountability of research funders.

The study will use 29 case studies, examining the
story of individual research grants awarded in the
early 1990s and following their development up to
the present day. To ensure we capture the full range
of benefits developing from the research, we are using
archival review, research publications, interviews with
researchers and their collaborators, and bibliometric
analysis.

The DH support of this study is critical in
providing the core support for the project and the
UK case studies, and it was also pivotal in allowing
us to build an international consortium of funders to
support the international aspect of the work. For this
study, we are collaborating with the Health Economics
Research Group at Brunel University; CWTS in
Leiden and Linda Butler (a respected Australian
bibliometrician). This study adds an international
dimension to our extensive work in research impacts.

Mental Health
Retrosight

Science of Science
for Mental Health
Research Network

12/2009
-07/2010

Mental Health Retrosight is a three-year, multi-
country project to investigate the translation and
payback from basic and early clinical mental health
research into clinical application and community
practice. It will look at research in mental health, with
a particular focus on schizophrenia, over the past
20-25 years in Canada, the US and the UK. Building
on methodology previously applied by RAND
Europe and the Health Economics Research Group
(HERG) at Brunel University in the fields of arthritis
and cardiovascular research, case studies of research
grants awarded in the late 1980s will explore how
their findings, methods and ideas were built on and
developed up to the present day. A complementary
stream of work will look backwards in time from
treatment advances made in the last five to ten years,
identifying the research which contributed to their
development. Driving this bi-directional Retrosight
approach is the perception that mental health research
has been disproportionately poor in translating from
bench to bedside. To help us understand why this is
the case, the study aims to: (i) identify the long term




Title

Mental Health
Retrosight

‘ Client

‘ Dates

Appendix A 75

‘ Description

payback from mental health research; (ii) identify
factors that are associated with the successful
translation of research; and (iii) provide actionable
insights that will inform future funding policy.

Assessing the
Impact of Arts and
Humanities research

University of
Cambridge and the
Arts and Humanities
Research Council

06/2009
-03/2010

In 2009-2010, RAND Europe was jointly
commissioned by the University of Cambridge and
the Arts and Humanities Research Council (AHRC)
to provide an assessment of the impact of arts and
humanities research activities that would be suitable
for dissemination to local and national stakeholders,
including senior levels of Government. This study
used four methods in combination to assess the
impact of arts and humanities research activities at the
University of Cambridge, in-depth interviews with
senior academics, a survey of all arts and humanities
researchers at the University, external interviews and
detailed cases. Using the Payback Framework, a logic
model designed to capture the entire research process
from project specification to final impact, this study
highlighted a broad range of impacts on, for example,
policy, professional practice, education, quality of life,
society, the economy, the Arts, and heritage.

Evaluation of DG
SANCO’s Data
Management
Practices

DG SANCO,
European
Commission

01/07/2009
-31/01/2010

Against a perceived increased need for data and
“evidence” DG SANCO is currently developing a
comprehensive data strategy for their policy making
needs. As part of these efforts, Rand Europe already
conducted an international benchmarking study to
identify potentially good practice. In a second stage
we have now been asked to evaluate their current
internal data management practices and to develop
recommendations how to further develop the system.

An ex post
Evaluation of the
€I'EN programme

¢I'EN Management
Committee/
Competitiveness
and Innovation
Programme

(CIP), European

Commission

12/2006
-01/2010

This study was an ex post Evaluation of the cTEN
programme, which supported (and still supports) the
deployment of trans-European electronic services. The
evaluation synthesised and updated previous relevant
assessments to provide a meta-evaluation of the cTEN
Programme within a logical framework consistent
with best practice evaluation standards. This included
a critical appraisal of the chosen mechanisms of
programme implementation. The final evluation
looked at the impact, efficiency, effectiveness,
relevance and sustainability of €TEN, and derived
lessons learned and recommendations which could
inform implementation of the Policy Support
Programme and of similar initiatives at Member State

and/or EU level.
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Title

Assessing the
Impacts of
Intellectual Property
Rights in Developing

Countries

‘ Client

UK Intellectual
Property Office

‘ Dates

11/2009-
12/2009

‘ Description

RAND Europe was commissioned by the IPO to

do aliterature review on the impacts of intellectual
property rights in developing countries. Significant
attention was devoted to issues of IP in the health
sector. Should intellectual property regimes in
developing countries be strengthened and harmonised
across the globe? An examination of literature and
research concerning the role of intellectual property
policies in the development of poor and industrialising
countries considers economic and social development
along five key dimensions: attracting foreign direct
investment; encouraging export diversification;
harnessing innovation, research and development;
improving public health; and reaping the benefits

of genetic resources and traditional knowledge. The
study reveals that a country’s intellectual property
regime is systematically related to its broader state

of development, such that attempts to harmonise
intellectual property regimes across the globe will
present policymakers with some rewards, but also with
a number of unintended consequences and intractable

challenges.

Mapping the

Impact of Arthritis
Research: RAND
ARC Impact Scoring
System (RAISS)

Arthritis Research

Campaign

03/2009
- 08/2009

This built upon the project above, and developed an
on-line survey tool to replace end of grant reporting
for the Arthritis Research Campaign (ARC) -
allowing them to map the impact of their entire
research funding portfolio and, at the same time,
reduce the administrative burden on researchers. The
tool developed took the form of a simple, tick-box-
based Web questionnaire that explores all the major
areas of potential impact - knowledge production,
research capacity building and training and affects on
policy or product development. The questionnaire
should also allow the impacts of research to be
followed over time and permit the comparison of areas
of research or types of funding.

The RAND ARC Impact Scoring System (RAISS)
is designed to capture the diversity of biomedical
research impacts, while minimising the burden on
researchers completing the tool. Implemented as a
web questionnaire the tool has 187 Yes/No questions
that explore what impacts a picce of research has
contributed to. By using high level questions to
determine which detail questions are asked and by
asking exclusively Yes/No questions the average
completion time of the questionnaire is just over half
an hour, with 90% of questionnaires completed in less
than an hour. However the questionnaire still collects
information across a huge range of impacts including
on career development; collaboration within and
outside academia; research capacity building, research
tool production, dissemination in academic and non-
academic contexts, impacts on health policy through
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Title ‘ Client ‘ Dates ‘ Description
Mapping the a variety of routes; impacts on education and training
Impact of Arthritis of others and a wide variety of intervention, product
Research: RAND development and public health advice outcomes.
ARC Impact Scoring The tool provides an overview of research impact
System (RAISS) and a basis for more detailed examination of particular
(continued) research evaluation questions focussing on the ‘why
and how’ of translation. The outputs of the tool can
be represented as an impact array that gives an instant
overview of the research portfolio and the ease of
completion can allow tracking of impacts over time.
A Review of UK Department of 04/2009 In May 2008, Department of Health commissioned
the Impacts of Health - 06/2009 | RAND Europe to conduct a review of key

Biomedical Research
Units

stakeholders in Biomedical Research Units (BRUs)

in England, to explore what impact the scheme is
having on the translational research landscape. BRUs
are smaller and more specialised than BRCs. Through
BRUs, the NIHR aims to help NHS/University
partnerships that are at the forefront of their field
internationally to achieve critical mass and thus
enable the partnerships to further strengthen research
capacity so that they are capable of submitting a
credible bid for BRC status in the future.

We conducted in-depth interviews with senior
executives from BRUs, including Trust Chief
Executives, Deans of the academic partner and BRU
Directors. We explored the impacts of the BRU
scheme on the health research system, and discussed
opportunities and challenges going forward.

The information obtained through our study
suggests that the BRU scheme is helping direct the
health research system towards pursuing translational
research and innovation, with the clear goal of
realising patient benefit. The BRUs are already
contributing to observable changes in institutional
relationships between the NHS and academic
partners. For example, Trusts and medical schools
are collaborating more closely than in the past,
have signed up to the same vision of translational
research from bench to bedside, and are managing
and governing targeted research resources more
professionally and transparently than in the past.
There is also a stronger emphasis on engaging industry
and more strategic thinking about strengthening
regional and national collaboration with other
hospital Trusts, PCTs, research organisations,
networks and development agencies. In addition, the
scheme is also transforming capacity building in the
health research system.

A restricted distribution report was provided to the
DH R&D Directorate. The report is being reviewed
by those interviewed, and will be made publically
available shortly. The results of this study were shared

with Trust Chief Executives during a workshop.
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Title

Future networks:
Informing the 2010
midterm review

‘ Client
DG INESO,

European
Commission

‘ Dates

04/2008
-05/2009

‘ Description

This study developed market and technology
scenarios for the future of the ubiquitous networked
society; including drivers, bottlenecks and policy
recommendations. RAND Europe built on the
existing trend and technology foresight work and
scientific knowledge, by translating it to effective
policy and policy mechanisms and tools for the EU
to be more competitive, sustainable and ultimately
deliver higher welfare or quality of life for its citizens.
The study thus defined the socio-economic policy
context driven by connectivity and internet trends and
assessed the state of 2010 and how well it is adapted
to address the challenges for the short, medium and
long term future; and finally, suggested new ways of
dealing with these challenges.

Mapping the impacts
of arthritis research

Arthritis Research
Campaign

06/2006
-02/2009

One of the tensions in research evaluation is obtaining
the necessary information for assessment without
over-burdening the researchers who carried out the
research. Often surveys over burden researchers and
receive low response rates or only a small sample of
researcher is case studied. Furthermore the burden
of surveying means that research impact cannot be
flowed as it develops over time. This project aimed to
address this tension by developing a tool that would
collect detailed information on impact but use the
minimum amount of researcher time.

This project developed an on-line survey tool
to replace end of grant reporting for the Arthritis
Research Campaign - allowing them to map the
impact of their entire research funding portfolio and,
at the same time, reduce the administrative burden on
researchers. Nothing similar had been attempted by
other major funding organisations and there was no
freely available tool for the task.

The development process involved extensive
engagement of ARC researchers and the
administrators to ensure it was easy to use and
produced information that would be useful for
strategic decision making. The final tool took the
form of a simple, tick-box-based Web questionnaire
that explores all the major areas of potential impact -
knowledge production, research capacity building and
training and affects on policy or product development.
The final questionnaire that took most researchers
less than an hour to complete - a substantial time
saving on the 4-8 hours previously required for end
of grant reports. The questionnaire should also allow
the impacts of research to be followed over time and
permit the comparison of areas of research or types of
funding

The tool has been integrated into the final reporting
system for ARC - largely replacing the previous end of

grant report. In terms of wider dissemination the work
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Title ‘ Client ‘ Dates ‘ Description

Mapping the impacts is detailed in a frecly available report and summarised
of arthritis research in a 4 page brief. The work has been presented at the
(continued) Evaluation Forum in London and to various research

funders. It provided the foundation for MRC Eval
(the MRC’s impact tracking tool) and is being piloted
by the Canadian Institute for Musculoskeletal Health

and Arthritis.
A Review of the UK Department of 06/2008 In October 2008, the Department of Health
Impacts of NIHR Health -02/2009 | commissioned RAND Europe to conduct a review
Biomedical Research of key stakeholders in Biomedical Research Centres
Centres in England (BRCs) in England, to explore what impact the

scheme has had on institutional relationships between
the NHS and academic partners, industry and other
collaborators, as well as the effects of any relationship
changes on delivering the goals set out in Best
Research for Best Health.

We conducted in-depth interviews with senior
executives from BRCs. This included Trust Chief
Executives, Deans of the academic partner and BRC
Directors. The review investigated how translational
research and innovation were pursued prior to the
BRC scheme, and the opportunities and barriers
experienced by NHS and academic partners in the
past; whether changes in institutional relationships
associated with the BRC scheme are influencing the
health research system and, if they are having such
influence, in what way.

The study showed that BRCs are cementing
stakeholder relationships, starting new research
projects in priority health areas, recruiting new staff,
and developing human resources to ensure long-term
research and innovation capacity. The scheme is also
fostering more interdisciplinary research approaches
in some cases. Although all BRC leaders emphasised
that measurable outputs ‘cannot happen overnight,
there is evidence of some incremental achievements:
examples include publications; research advances
that are expected to translate into clinical trials in the
coming year; promising hints of some novel products
in the pipeline; and improved support systems for
translational research and patient benefit (for example,
electronic patient record systems).

A restricted distribution report was produced
initially for the Department of Health. This report was
then reviewed by those interviewed and it has recently
been published. The findings from the study were also
disseminated at a stakeholder workshop with NHS
Trust Chief Executives and the Department of Health.
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Title ‘ Client ‘ Dates
Innovation Department of 6/2008-
Procurement Health (England) 2/2009

‘ Description

InJanuary 2006, Best Rescarch for Best Health
(BRfBH) set out a mission to create a health research
system in which the NHS supports outstanding
individuals, working in world-class facilities,
conductingleading-edge research, focused on the needs
of patients and publica?. A number of initiatives have
been setup as part of the BRFBH strategy,and RAND
Europe was commissioned by the DoH to conducta
review of one such initiativei.e. the NIHR Biomedical
Research Centres. The NIHR has created eleven
Biomedical Research Centres within leadingNHS and
University partnerships, to drive progress on innovation
and translational research in biomedicine. RAND will
investigate whether the centres are achieving their goals,
what the challenges and enablers have been, and what
the major opportunities, needsand risks are looking
forward. A particular interest is on how relationships
between academiaand the NHS have changed asaresule
of the centres, and what this has implied in the context
ofinnovation and patient benefit.

Under this framework contract with the
Department of health, a report was produced (report
number DB-580-DH, 2009) to discuss the possible
role and limitations of innovation procurement as
an innovation policy instrument. The report was
funded by the Health Research Development Policy
Research Unit of the English Department of Health.
The motivation for the report is the increasing
interest of policy makers in procurement as an
innovation policy measure, while the gap between the
policy and economics literature is becoming bigger
and bigger. Whereas the policy literature tends to
take a relatively broad and sympathetic stance, the
economics literature is typically more detailed and
less enthusiastic. The aim of the report is to narrow
this gap by reviewing the two bodies of literature in
the context of two very specific questions — aiming
at the efficiency, effectiveness and value for money
contributions of innovation procurement: can
innovation procurement ensure that the pace and
amount of innovation is maintained through optimal
investment in R&D? Can innovation procurement
ensure that investment in innovation is distributed
to where it will be most effective? We believe this is
useful, because bringing together the two bodies of
literature — policy and economics — challenges some
of the current thinking on these issues on both sides
and possibly contributes to a more nuanced view on

innovation procurement and its potential.
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Title ‘ Client ‘ Dates ‘ Description
Options appraisal NAO 02/2008 This project produced Options Papers for two
of a VfM study on -05/2008 | subsequent NAO VM projects: the supply of
knowledge transfer/ scientists in the UK and the returns from publicly-
Options appraisal funded technology transfer. The Options Papers gave
of a VFM study on 3-4 suggested approaches for how these studies could
the supply of UK be undertaken, with the idea being to give the NAO a
scientists selection of ways of assessing VM.
Assessing the HRB 03/2007 The mission of the Health Research Board (HRB),
economic impact of -05/2008 | Ireland’s leading funder of health-related research, is
research funded by to improve health through research and information
the Health Research dissemination.
Board of Ireland This project involved assessing the economic
(HRB) impact of research funded by the HRB in a
collaborative project between RAND Europe and
the Health Economics Research Group (HERG) at
Brunel University. The project used case studies of
research funded by the HRB from 5 to 15 years ago,
in order to assess the value and benefits to the Irish
economy of HRB-funded rescarch. The project used
the payback framework as a method of investigation,
taking into account both quantitative and qualitative
measures of effect.
Issues and Ideas Department of 11/2007 This project for the Department of Health looked
on Innovation: Health -2/2008 at issues around innovation in the NHS. The main
Informing the NHS output of this project was a documented briefing
Next Stage Review (document number DB-554-DH, 2009), prepared
for the Department of Health. It presents a ‘think
piece’ on the key issues and ideas on innovation in
the NHS. The objective of the work was to provide a
challenge function for the Department of Health on
its work around innovation for the NHS Next Stage
Review. The issues and ideas are grounded in theory
or empirical evidence and, where possible, supported
by examples. This report does not purport to be a
systematic review of innovation theory, but should be
of interest to policymakers in the Department who are
concerned with innovation, especially in the context
of health systems.
Study of the Impacts | DG INFSO, 12/2006 The project comprised a study of the links between
of IST-RTD on Key | European -02/2008 | the socio-economic impacts (particularly in respect of
Strategic Objectives | Commission growth and jobs) of ICT rescarch and development.
Related to Growth In particular, it examined and tested the causal links
and Jobs among the IST-RTD (programme) policy objectives;

key initiatives within the 12010 policy framework; and
broader socio-economic objectives. It thus included an
analysis of the scope and direction of mechanisms for
making these links and the extent to which the specific
mechanisms and measures of EU IST-RTD contribute
to the development of an innovation-friendly market

capable of making productive use of RTD outputs.
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Title ‘ Client ‘ Dates ‘ Description

Study of the Impacts We have also considered new market-driven initiatives

of IST-RTD on Key proposed in 2010 and made recommendations for

Strategic Objectives the fine tuning of programmes to optimise their

Related to Growth contribution to those final socio-economic benefits.

and Jobs

(continued)

Informing the NAO 11/2007 This project supported the development of a strategy

National Audit -12/2007 | for the NAO’s Value for Money programme of

Office’s strategy for the new Department for Innovation, Universities

VFM coverage of and Skills (DIUS). Created in June 2007, DIUS

DIUS incorporates responsibilities for science and
innovation from the former Department of Trade and
Industry, and further and higher education from the
former Department of Education and Skills. RAND
Europe’s activities included mapping the DIUS
landscape, generating and selecting topics for future
study; and producinga ‘think piece’ to support the
NAO’s strategy formulation by drawing together all
existing material into a concise and coherent strategy
paper.

Comparing how NAO 08/2007 — The objectives of this international comparison were

some tax authorities 30/10/2007 | to gain an understanding of how tax authorities

tackle the hidden manage the risk to tax revenue from unregistered

economy businesses, moonlighters, and ghosts in the hidden
economy; how tax authorities encourage individuals
and businesses to enter the formal economy; how tax
authorities detect cases of unregistered businesses,
moonlighters, and ghosts in the hidden economy,
follow up on them, and use sanctions; and finally
how tax authorities work with other agencies/
private sector/ and departments to tackle the hidden
economy. The purpose was to give an indication of
HMRC’s performance and initiatives in this arca in a
comparative context. RAND Europe’s work formed
part of the NAO’s wider VEM study examining
whether HM Revenues and Customs (HMRC) could
use its resources more effectively to reduce the tax
lost from unregistered businesses, moonlighters, and
ghosts in the hidden economy.

Assessing the wider Economic and Social | 01/2006 This project evaluated the wider impact of the

impacts of social Research Council -09/2007 | ESRC’s ‘Future of Work’ programme and explored

science research

the applicability of the Payback Framework to social
science. The ESRC is the UK’s largest research funder
and training agency addressing economic and social
concerns. The ‘Future of Work” programme aimed

to investigate of the future prospects for paid and
unpaid work. The first phase of the programme started
in Oct 1998, followed by a second phase in January
2001. Using a survey and a series of case studies

the project catalogued the impact of the ‘Future of
Work’ programme on policy makers, professional
practitioners and other groups outside academia.
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Title ‘ Client ‘ Dates ‘ Description

Assessing the wider It demonstrated that the impacts of the programme
impacts of social had been extensive and diverse and identified a
science research number of reasons why this was likely to have been
(continued) the case including the involvement of a ‘media

fellow’; the effective transfer of networks from

the programme leader and steering group to other
participating researchers and the timing of the
programme. The project also demonstrated that, with
subtle modification and generalisation of the impact
categories, the Payback Framework was a suitable
evaluation framework for investigating the impact of

social sciences.

Evaluating progress | NAO 02/2007 The NAO commissioned RAND Europe to evaluate
in tackling benefit —06/2007 | the effectiveness of current efforts by the Department
fraud of Work and Pensions (DWP) to tackle benefit fraud

and error, in terms of impact and value for money. The
project looked at what is currently being done by the
DWP, how the DWP arrives at decisions, and whether

these decisions are cost effective.

Department of UK Department of 2006 RAND Europe hosts a Department of Health
Health Funding for | Health -2015 research unit: PRISM (Policy Research in Science
a Designated R&D and Medicine), which works on the science of
Policy Unit science. PRISM aims to provide research, analysis

and advice to support the effective implementation
of the Department of Health’s research strategy “Best
Research for Best Health” and to improve research to
support decision-making more widely in the health
research sector. The unit has three main streams of
work:

1) Supporting the National Institute for Health
Research, providing timely advice and analysis that
supports the operational decisions of NIHR.

2) Science of Science, carrying out high quality
rescarch that will develop the field and improve

our understanding of how health research, and the
translation of that research, occurs.

3) Dissemination, ensuring that the results of our
work are seen and used by those in positions to make
use of them.

Co-locating these activities provides considerable
added value by ensuring the cross fertilisation of ideas
and practice. By ensuring that advice is informed by
theoretically sophisticated research and analysis, and
that our research is sensitive to the shifting needs of
the health research system

The unit was established in 2006 with funding

of £300K pa, the unit was renewed for five years,

and expanded to £500K pa, in 2010. The unit is
co-directed by Dr Jonathan Grant and Dr Steven
Wooding,.
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Title

A bibliometric
assessment of
Biomedical Research
Centres and Units

‘ Client

‘ Dates

2006 and
2010

‘ Description

We undertook a bibliometric analysis to support

the selection of candidate National Institute of
Health Research Biomedical Research Centres and
Biomedical Research Units. The analysis was intended
to inform potential applicants in deciding whether to
submit a prequalification questionnaire as part of the
procurement process and to inform the deliberations
of the selection panel for the Biomedical Research
Centres and Units. The work was a collaboration
between the Centre for Science and Technology
studies in the Netherlands (CWTS), and RAND
Europe.

NIHR Senior
Investigator Awards:
A bibliometric
analysis of
Applicants (2007,
2008, 2009, 2010)

UK Department of
Health

2006-2010

RAND Europe was asked to conduct a bibliometric
analysis of publications from NIHR Senior
Investigator applicants, for three rounds of awards, of
which two have been made to date. This bibliometric
analysis was requested to inform and support the
decision-making of a selection committee consisting
of a panel of experts convened by the Department of
Health, for the specific purpose of identifying those
applicants that combine research excellence with the
ability to translate their research into benefits for
patients and the health and well-being of the public.
A tranche of NIHR Senior Investigators is selected
annually. To date, four rounds of awards have been
made. The work was a collaboration between the
Centre for Science and Technology studies in the
Netherlands (CW'TS), and RAND Europe.

Bibliometrics as a
tool for supporting
prospective R&D
decision-making
in the health
sciences: strengths,
weaknesses and
options for future
development

UK Department of
Health

2009

The aim of this project is to produce an accessible,
“beginner’s guide” to bibliometric theory and
application in the area of health R&D decision-
making. The report also aims to identify future
directions and possible next steps in this area, based on
RAND Europe’s work with the English Department
of Health to date. It is targeted at a range of audiences,
and will be of interest to health and biomedical
researchers, as well as R&D decision-makers in the
UK and elsewhere.




Appendix B
Methods and approach

The methods used to undertake this rapid review included

the following:

e Bibliometric analysis of Greck publications in the period
2000-2004.

e Social network analysis of Greek publications in the
period 2000-2004.

o Analysis of Greek participations in FPs in the period
1984-2009.

e Desk research: document and data review.

¢ Key informant interviews and workshops.

Bibliometric analysis

The bibliometric analysis was conducted in collabora-

tion with the NDC at the NHRFE. The NDC maintains

a database of Greek publications in international journals

between the years 1993 and 2008,*” which has been con-

structed using the Thomson-Reuters / Web of Science

NCR-Greece and NSI databases.”® The database contains

information about research articles, research notes and lit-

erature reviews, and excludes editorials, letters (e.g. to the
editors, comments on published articles, etc.), correction
notes and abstracts.

The key bibliometric indicators used in this review
included the following:

o Total number of scientific publications produced by Greek
universities and research centres and other research units
during the period between 2000 and 2004. The publica-
tions were classified across 255 subject areas also known
asJSC.

o RCI of papers published in the period 2000-2004. RCI
was computed using a five-year rolling citation period so
that all citations would have a five-year citation window,
which was set as standard.*' This indicator reflects the
relative number of citations to publications from a spe-
cific university, RC or other research unit compared to
the world average of citations to publications in the same
time-period and subject area. If the RCI indicator for a
given rescarch institution is greater than 1.00, that means
that publications from this research institution are cited
above the world average. For example, if the RCI for a
given RC and subject area is 1.50, publications from this
RC are cited 50% above average.

39 At the time that this study was undertaken 2009 and 2010 data were unavailable.
NDC have now purchased the bibliometric data and work is under way to complete the
update of the 1993-2008 database with the new data by the end of 2011.

40 National Documentation Centre (2010). Greek Scientific Publications 1993-2008:
Bibliometric Analysis of Greek Publications in International Journals. Athens, NDC (in
Greek).

41 For example, if a paper was published in 2000, RCI was computed by counting the
2000-2005 citations; whereas if a paper was published in 2004, RCI was computed by
counting the 2004-2008 citations for the various institutions/JSCs.
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Iapaptyua B
M¢éBodot ko TpoeyyLay

Ot ptBodot mov ypnawomoBrkay yue ve mpoyporomorydel

VT 1 CUVToUN avaokoTnon TeptehapBave To ebhg:

o Bifhopetpicy avddvon twv elpicwv Snuootedoewy Yo
v meptodo 2000-2004.

o Avalvom kovwvikwy SIKTOWY TwY eEMNVIK®Y OYuostedaewy
v Ty mepiodo 2000-2004.

o Avédvon twv elnvikey ovppetoywv oe TTIT kot v
meplodo 1984-2009.

o AcuTepoyevi) épeuva: avaoKkoTNaY eYYpadwY Ko OeSoutvwy.

o uvevtevgelg ko uepideg.

BiBMopetpikn avadvay

H Bihopetpuch avadvon dievepyhBnke o cuvepyaoia pe o

EKT tov EIE. To EKT Swtypet pio Béon dedoptvay twv

eikay dnuootedoewy e Oedv emaTrUoVIKA TEPLOBIKA

uetobd Twv etwy 1993 xou 2008,% mov dnuiovpyndnxe xpn-
owomolwvTag Tig Bhoelg dedopevay ¢ Thomson-Reuters /

Web of Science NCR-Greece xou NSL¥ H féoy dedopévay

mephappivel TAnpodoples oyeTikd pe epevvnTid apBpe, epev-

YTIKEG TNUELDTELG Ko avaeokotaelg BiBAoypadiog, eve dev

mephapBavel onueduoTe Tov ek0OTY, EMTTOME, (T.x. TpOg

Tov ex8OTN, TydALL Yo OYpoatevpeve dpBpa, k.AT.), Sopbmoelg

kot et
O Baaixoi BiBdopetpucol Seikteg mov ypyowpomordxoy

Y1t ToV Eheyyo avTé TepthapBavouy:

o 10 quvohixnd aprdus emaTyuovixay dyuootedgewy oV TpULy-
uoTomomMKay amd Ter ENNVIKG TUVETLTTYUIEL Kl EPEVVY]-
TIKG, KEVTPOL Kol GANEG EPEVVITLCEG UOVAOEG KAUTE T1] OLAPKELL
T1g Teptédov 2000 éwg 2004. Ot dnuooiedoeig xaryyopto-
moOnxay o€ 255 Bepotié Teptoxte, YvwaTes ko wg JSC.

o 1o gyerixd deiry amifynoys (RCI) twv dpbpwv mov Snuo-
oevTnkay Korre Ty Teplodo 2000-2004. O Seixtng RCI
VTOAOYIOTYKE YPNOULOTOLWVTHG Ut TEVTEETY KUMOWUEVY]
meplodo avadopwy, MoTe dheg ol avadopés Vo Exovy Eve
mevtaetes mepldwplo avadopds, To omolo kabephdnxke wg
mpoTumo.* O JelkTrg avTdG AVTITPOTWTEVEL TO TYETIKO
aplBpd avadopmy e ONUOTIEVTELS OO EVel TUYKEKPLLEVO
mavemotAuio, EK 9 &) epevwyricy) povade oe abyxpion
UE TOV TYKOTLIO UETO Opo TwY avadopwy ot dNuoTtedaelg
Koutd, TV 1810t Ypovixy| meptodo kou a TNy 1w Beportici ept-
ox1. Edv o Selityg v éver ouykexpiuévo epevvnicd Spupe
elva Tavew amd 1,00, onuatvel 61 ol Snuociedoels amd avtd

38 'Oray éywve 1 pehétn avty dev vy dwbéapa Sedoutve. yie To 2009 ke to 2010.

To EKT éyet aryopdioer twpe tor P8 Mopetpuics, dedopéver ke elven o e£ehbn ot epyacieg
choxMpwans T Baang dedopévary 1993-2008 pe véa dedoptva éwg To Téhog Tou 2011.

39 National Documentation Centre (2010). Greek Scientific Publications 1993-2008:
Bibliometric Analysis of Greek Publications in International Journals. Athens, NDC (e
ENvpica).

40 Tio mapdderypo, v tve dpBpo dnuoctevdtay To 2000, 0 RCI Be vrohoylray
ueTpdvTag TIg avardopés amd To 2000-2005, eve edv dva dpBpo Snuoaievdtay To 2004, o
RCI 6a vrohoyi{dtay uetpovtag Tig avadopés amd to 20042008 yior T Sickbope 8pbuate/
JsC.
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o Number of top 20% papers in the period 2000-2004 by
research unit and subject area. The top 20% shows the
share of publications attributed to a research unit that
belong to the 20% most cited publications in the world
during the same time-period and same subject area.
Other top values such as top 1%, top 5% and top 10%
are also used and are computed in the same way as the
top 20%.

The above indicators helped to identify combinations of

subject areas and research units that produced above average

world-class rescarch and published papers that were within
the top 20% most cited publications in a given subject area.

Furthermore, the analysis focused on co-publications,
which were used as an indicator of collaboration. The analy-
sis focused on both co-publications between Greek insti-
tutions (intra-Greek collaboration) and between Greek
and European institutions. The analysis included all Greek
universities, RCs and other research units. Intra-Greek col-
laboration was identified when a publication had two or
more Greek addresses and Greek—European collaboration
was identified when a publication included two or more

European addresses.

The results of the analyses are shown on Pages 52-69.

Social network analysis

Further to the bibliometric analysis, we examined the level
of intra-Greek and Greek—European collaboration using
social network analysis. The analysis was based on two
extracts from the 2000-2008 Greck publications database
used in the bibliometric analysis. These data were also pro-
vided by the Greek NDC. The first dataset included Greek
publications with two or more Greek addresses — that is,
two or more authors who were affiliated with Greek institu-
tions — and the second dataset included publications with
one or more Greek authors and two or more European
(including non-EU27) authors. The social network analysis
of these data helped us to investigate the level of collabora-
tion among Greek researchers, and the level of collabora-
tion among Greek and European researchers.

Each record in the database represented one publication
and included as many columns as the number of authors.
Each cell in the dataset corresponded to the affiliation of
the author in the corresponding column (first, second,
third, etc.).

Prior to the social network analysis, we further pro-
cessed the data in order to avoid double-counting and to
make it compatible with the social network analysis soft-
ware. Specifically, there were multiple-authored papers for
which there was more than one author from the same insti-
tution. This effect was likely to generate double-counting.
For example, a paper with 21 authors had only 16 unique
institutions/addresses, and therefore it would be appro-
priate to count all possible pairs on the basis of those 16
unique addresses and not on 21 authors. Following this
approach, the level of collaboration between a 21-author
and a 2-author paper would be accounted in a consistent

TO epeVITIKG 1Opupa Aapufdvouy avadopés meve amd Tov

motykéoto éao dpo. Ia mapddetyus, edv o RCI yia éva

ovykexpuevo EK xou avykexpiuévn Bepaticy mepioyy elvan

1,50, ot dnpocteboetg amé avtéd To EK éyovv Mafet avadopes

50% mévew amd To uETo Gpo.

o Tov apiSud Tov avirepov 20% Twv dpSpwy ket TNV TEpl-
080 2000-2004 avé, epevvyTicy) povéde xou Beparticy Tept-
oxN. To avdytepo 20% Seiyver To pepidio Twv dnuootedoewy
OV AOdIBOVTAL T PloL EPEVYTIKY] HOVASLL TTOV eiVIKEL GTO
20% Twv dnuoatedEwY Ue TG TEPIOTOTEPES aveidopts GTOV
KOOUO KAUTA TN OlBpKelL THG 1Bl YpovIKig Teplddov Ko
oty 1S Beportien meployr. ANeg avirtepes Tiuég dmwg
To avytepo 1%, 5% e 10% ypnopomolodvar emiang ko
vmrohoyifovrar pe Tov 1o Tpémo, dmwg To avaytepo 20%.

O mapamavew Setkteg ondnony aTov Tpoadloploud Twy cuv-

Svao ey Twy BepaTiKiY TEPLOYWY Kl TWY EPEVYNTIKGY LOVA-

SV TV Tapiyeryey pEVVE AV QTS TOY TRYKOTIO [LETO OpO

Ko Onpocievony dpbpa Tov ATay oTo aveytepo 20% Twy dno-

OLEVTEWY [E TIC TEPLTTOTEPEG OVLOPEG TE [t TUYKEKPLUEY]

Beparticy meployn.

Emméov, 1 avddvoy emixevtpwnke ot cuvdnuoctedoel,
mov xpraponokay ouv Seiktyg cuvepyaaiog. H avaivoy
emkevTpwlnke ot GuVONUootedaELg Ko petaeEd envikay 18pu-
uatwy (ev8o-elnyikiy cuvepyaota) xou peta&d elnvikmy kot
evpwmaikwy Wpvpdtwy. H avddvon ovpmepiéhafe dha To
elnvixd Tavemotiue, o EK xat 4Movg epeuynrikovg opya-
viouote. H evdo-elixy) ovvepyaoia mpoadioplotyixe dtory
uto. dnuoaievay etye Gvo ¥ TeploTdTEPEg EMTVIKES dlevBivaerg
Kol 7] eAMvo-evpwTaixy cuvepyoasia TpocdloploTrke 6TV
utoL dnuoctevoy mepthdpBave 0Vo ¥ TeploTOTEPEG EVpLTiKEG
devBiveoelc.

To amotedéopato TwY oveAboEwY TOPOVTIAlOVTAL OTIG

ZeMda 52-69.

Avaivay kowvikmy SikTdwy
Moali ue ™ BBhopetpixy) avédvoy, eketdonpe To emimedo
TG evBo-elMVikig Katt eENVO-gVpwTAiKYg TUVEPYATiaG XpN-
TLOTIOLWVTAS TYY ovaAvoT Kowwvik@y Suetbwy. H avéddvoy
faclotyke oe dVo amoomdouate amd T Phoy dedouévwy
eikay dnuoatedoewy Ty etwy 2000-2008 wov xpnatpoe-
ooy ot Bifhopetpuchy avddvomn. To dedopéve avta
uog wepaoyEBnray ket T amé to elnvixé EKT. H mporty
opudde Oedopevey mepthauPave eXnvikés Onuoaiedoels pe 000
TeplaadTepeg eMYLKE StevBivaelg — Onh. Sbo ¥ TeploTbTEpovg
cuYYpadels Tov cuvepydlovTay pe elnvikd 18pvpoTe — Ko 1
SevTepy opadn Oedoptvwv TepthauBove OMuoctebaEL e Evay
1) weptoodTepoug ENmves ouyypadels xat 6vo ¥ meplocdepovg
Evpwmatovs ovyypadels (mepauBavovtag ko avyypadels
amd ywpes mov dev avixovy oty EE twv 27). H avélvoy
KOWWYIKGY SIKTOWY quTmy Twy Oedouévwy udg Bonbnoe va
epeuvioove To emimedo ouvepyaaiog avapeoo otovg ENmveg
epevVYTEG Ko To emimedo ouvepyaoiag ety ENvpwv xat
Evpwmainy epevvnram.

Kabe eyypadn ot Phon Sedopévay avrimpoommeve pia
dnuootevomn ke wepthapBove Tooe oTHAEG d0Eg 0 optBude TwY
avyypadtwy. Kabe kehi ato aivolo dedopévwy avtioToryolae



manner. Also, the social network analysis software required
the data in pairs, so another processing step was required
to convert the multicolumn into two-column datasets. For
example, if a paper had three unique addresses we would
have to count and create all possible pairs of collabora-
tion — that is, address1—address2, address1—address3 and
address2—address3.

In the dataset with two or more Greek addresses, the data
included multiple-authored papers from the same institu-
tion. Out of 48,188 papers in the database, there were
20,308 (42%) with all authors coming from the same insti-
tution. As these publications did not provide any further
information about collaboration, they were excluded from
further analysis.

The social network analysis was conducted using Node
XL Add-in for Microsoft Excel.

Analysis of Greek participation in FPs in the
period 1984-2009

The analysis of Greek participations in FPs was led by
Professor Yiannis Caloghirou, Dr Aimilia Protogerou and
Evangelos Siokas at the Laboratory of Industrial and Energy
Economics in the School of Chemical Engineering at the
National Technical University of Athens. The laboratory
maintains a databank of European research joint ventures
(RJV) = called STEP to RJV - and contains detailed infor-
mation on all collaborative cross-national research projects
funded by the EC from FP1 to FP7.% The database contains
information about 23,341 research projects and 54,514 dif-
ferent organisations, with a total of 177,244 participations
covering a period of 25 years. The data drawn for the pur-
poses of this study focus on how Greece’s participation and
the amount of funding acquired during the period 1984-
2009 compares with that of the other European countries.

Desk research: document and data review
The desk research involved reading and assessing key docu-
ments and other relevant material, and analysing data which
were provided by GSRT. The desk research was completed
prior to the key informant interviews. Developing this
knowledge base on the Greek research system enabled us to
identify key areas of focus, to be further explored and inves-
tigated in the interviews.
The documents and data reviewed included the
following:
e Bibliometric analysis of Greek Scientific Publications
1993-2008, NDC, 2010.
e ERAWATCH country profile, 2009.
e Evaluation reports and quantitative data of GSRT RCs,
2005.

42 The databank includes partial data on the FP7 programme up to the end of 2009.
The database is being updated with the missing data and information as soon as they

become available.
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OTNV TPOTYWPNTY TOL GuyypadEa oTYY avTioTowN TTHAY
(mpayty, SevTepy, TplTy, KAT.).

ITpw amd ™y avédlvon kowwvikey OTbwy, emebepye-
oTAKOLE aKOUY TEPLOTOTEPO Ta, Oedopéver Yiet vor amodlyovue
SUTAEG KATOULETPNOY KOl VLo VoL Ta, KeTOGTY|o0VUE TUPoLTd: e
TO AOYIOUIKS AVEAVTYG KOWWVIKGY OIKTOWY. ZVYKEKPLUEVL,
vrnpxay dpBpa pe moXots ouyypadels yia To ool vTTHpye
oYV AT Evag cuyYpadas amd To oo Bpupa. Avté To gTol-
xeto firay mhovd ve mpoxahéaet Sumhy kortapétpro. T Tapé-
Serypat, v apBpo pe 21 ovyypadels eiye uévo 16 povadixd
1pvpate/StevBlvoelg ket emougvag, Ba Hro cwoTd vou peTpy-
Bobvv dhow Tow Suvartd Levydpia pe Béon Tig 16 avtég povadixée
dievBivarelg xou oyt e Bhoy Tovg 21 ovyypadeis. Me avth Ty
TpoTEYYIoT, To emimedo guvepyasiog avaueon ot evo. apbpo
21 avyypadiwy kat éve. 4pbpo 2 cuyypadény Ba umopodae va
meptypadel e Tov (0o Tpdmo. Emiomg, To hoyiopd avdlvorg
KoWwIK®Y SikTVWY Ypetaldtory dedopéve oe [ebyy, étot amou-
ToVVTOLY Eva aicdun aTadL0 emebepyaaiag Yo T LETATPOTY TWV
oUvOLwy dedopévwy pe ToMEg oG ot GUVONL DedopEve e
dbo ohhec. Tow wepaderypet, e évee apBpo elye Tpelg povadixée
SievBivoelg O émpeme va peTpoovpE Kot VoL SnutovpyYiTovpe
o o mbarve: {ebyn ouvepyaotag — dnhady), dievbuvayl-diev-
Buvan2, devBuvon1-iedBuvon3 ko SiedBuvomn2—SievBuvay3.

210 obvoho Bedoptvwy pe OU0 ¥ TEPLOTOTEPEG EAVLKEG
StevBvvoelc, T Sedoptva mepthapBavay dpbpa pe moovg ouy-
ypodets amd To idio idpupa. Amd To 48.188 apbpa oty Bdom
Sedopévay, vnpyay 20.308 (42%) we drovg Toug Guyypadels
vo. TpogpyovTaL amd To idto idpupe. Kabwg avtég ot dnpooted-
oelg Oev mopetyary kole emimAéov TApodople TYETIKE He TN
ouvepyaoia, amokheloTnKaY aTrd THY TEpoUTEpL AVAAVCT.

H avéhvon xowwvicwy Sixtowy mpoyportomomdke pe
xpfoy Tov Node XL Add-in 1 to Microsoft Excel.

Avddvay g elvikis cvppetoyns ot TTIT
xote TNV Tepiodo 1984-2009

Emixedads ¢ avdlvomng Twv eNVIKOY CUUUETOXWY OF
ITIT #Arav o Kabnynyrie Ldvwng Kadoyrpov, 1 Ap. Ayl
IMpwtdyepov xar o Evayyehog Zidkag tov Epyaotnplov
Buopnyavikiig xar  Evepyeuaxig Owovoplag ¢ ZyoMg
Xnuuxewv Myyavikay tov E6vikod Metodfiov ITodvteyveiov.
To epyactiplo Sutnpel wa tpamele dedoptvwy Twy evpw-
ek epevynTikey xowonpabiwv (RJV) — mov ovopdletou
STEP to RJV — ka1 mepiéyet hemtopepei mAnpodopieg yior dbho
To. epevvyTIKa, Otedvike TpoypaupaTe cuvepyasiag mov xpn-
uotodothdnkay amd v EE amé o IIT1 éwg to ITIT7.4 H
Béon dedopévwy Tepiéxel TAnpodopleg yia 23.341 epevvnTixd
TpoypapporTe Tepimov Kou 54.514 SidopeTikots opyaviauons,
ue cUVohKéG auppetoyes 177.244 mov xehbmrouy e Teplodo
25 etwv. To Sedoptva mov eMidBnoay yio Tovg oxomovg avTHg
TG uerETYg eoTiafovy aTo Twg N cuupetoyy Tng EMddog kou
0 dykog TNg xpNraTodoTNGYG Tov eM|PBY kaTd TNV Tepiodo

41 H tpdmelo dedopévay mepthauBiver peprcd dedopéve yia To mpdypapue ITIT7 ug to
Téhog Tov 2009. H Béian Sedouévav eviuepdvetar pe te Sedoptva kot Tig TApodoples mov

elmovy apéowg udkig avtd etvan Siéouuo.
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National advisory board — aggregate figures of the RCs’
evaluation reports 2005-2009.

Public spending for R&D, and Ministry of Education
budget 2010.

DARIAH - WP3.1: Overview of Current State Report
— current status survey on Greece, 2009.

Economist country report, January 2011.

Science and Technological Research in Greece.

OECD - WP 2009: Raising outcomes in Greece.
OECD - Science Outlook, Greece, 2008.

OECD - Governance of Innovation Systems, Vol. 2,
Chapter 1, 2005.

OECD - Governance of Innovation Systems, Vol. 3,
Chapter 6,2005.

OECD - G4G Greece recommendations, 2010.
OECD - Review of Innovation Policy: Greece, Draft
Final Report, 2009.

1984-2009 ovykpivetal ue ekelvn Twv dlwv evpwmoikdy
XWPWYV.

AevTepoyevis epevva : avacKkoTY oY EYYpadWY
ko 9edoutvewy
H Sevtepoyevii tpevva Teprédafe Ty avdyvwan kot aélohd-
o Baoikaw eyypadwy xou dNov ayeTicod vAKoD kat THY
avédvon dedopvwy To omolo pag mapeiye y ITTET. H BB
oypadiky] épevva ohoxAnpmbnke Tpw amd TN deboywyn Twy
ouvevtevbewy. H avdmtuly avtig g yvwoig Baong i
T EAMVLKS EPEVYNTLKS TVOTYUL, (oG £dwae TV SuVaTdTY T Ve
evtomioovpe Baotkols Topels evdladépovrog, Tovg omoiovg Bu
Siepevvodanpe emmAtov ket Ba peketodonpe oTIg TuvEVTELEELS.
Tow éyypoado ko tar dedopéve mov ablohoynBnkay Tepihdy-
Bovary Tow €5
o Bifhopetpicy avadvon twv ENvpikav Emotiuovikey
Anpoatedoewy 1993-2008, EKT, 2010.
o ITpodik ydpag e ERAWATCH, 2009.

Key informant interviews and workshops

The key informant interviews and workshops were based
on the interview protocol shown in Box 1. The primary
objective of the protocol was to guide the discussion with
RCs, institute directors and representative stakeholders of
the R&D system in Greece. The interviews and workshops
took place in Athens between 28 March and 1 April 2011
and enabled us to develop a qualitative understanding of the
Greek research system. Box 2 shows the list of participants
in the key informant interviews.

Exbéoeig abiohdynong xau moootixd dedopéve. Twy EK ¢
ITET, 2005.

E6vicn cvpfovdevtiny) emitporh — cuvolike, oTotyele Twv
exBéaewy akloddynomne Twv EK 2005-2009.

Anudoieg damaves yio E&A xar mpoimoloylouds Tov
Yrovpyetov IToudeiag 2010.

DARIAH - WP3.1: Emoxémey tne'ExBeang Tpéyovong
Koataotaong — épevva Tpéyovoog KaThoTOONG TV
EXéd0, 2009.

Avadopa, ywpoag Tov Economist, lavovéplog 2011,

o Emotnuovics xat Texvohoywy Epevve atry EXiéda.

e OOZA - WP 2009: Avénon amoteleoudtwv otny
EXédo.

o OOZA - Emotnuovixy ITpBreyn, EXade, 2008.

o OOZA - Awyeipion Ttwv Zvotnuatwy Kowotopins,
Topog 2, Keddhao 1, 2005.

o OOZA - Auwyeipion Ttwv Zvetnuatwy Kowotopins,
Touog 3, Keddhato 6, 2005.

o OOZA - Zvotaoeg G4G i Ty ENédat, 2010.

o OOZA - Avaoxémion g Iohtixng yie vy Kouvotopda:

EXéda, TTpoayédio Tehknig Avadopés, 2009.

Tvvevtevielg kot cuinTi|oElg

Or guvevtedéerg xou ot cuintioe Baoiotnkay oTo TPwTS-
koMo ouvevTedéewy Tov mepovaidletar oto [Thaico 1. O
TPWTEVWY TTOY0G TOV TpwTokdMov Aty var kofodyyioet T
ooy pe o EK, tovg SievBuvtéc twv 18pupdTwy ket Toug
AVTITPOTWTIOVG AWV eVOLUPEPOUEVWY PG TOV TUGTYUATOG
E&A oty EXéda. Ot auvevtedéerg kat ot aulyrioetg éywvay
oty AbYpva. amd Tig 28 Maptiov twg v 1 Ampiiov 2011
Kol oG E0waey T1 SuvaTdTYTeL Ve avermTOEoupE e TOLoTLKY
vty Tov eMIKoD epevynTiod cuaThratos. To Thaiolo
2 Topovatdlel T Mote Twy CUUUETEXOYTWY 0TI GVVEVTEVEELS.



Box 1. Interview protocol of key
informant interviews

Introduction

I hope you received the presentation outlining our
organisation’s record working in the area of research
systems. This covers a wide range of countries and
disciplines. We are a European organisation with a
diverse staff from across Europe and the bulk of our
work is for European and international institutions.
However, we are independent of any governmental or
international institutions and our core values are the
independence of our analysis and the rigour of our
research.

Purpose and context of interview

This is part of the data collection for a piece of research
for the Ministry of Education, Lifelong Learning
and Religious Affairs. The study will identify the
strengths, weaknesses, opportunities and threats for
the Greek research system to inform the Ministry in
its strategic deliberations. Other sources of informa-
tion include bibliometric analysis, desk research and
document review, and RAND Europe’s extensive
body of research on rescarch systems. The purpose
of our interviews is to provide an additional context
for the bibliometric and documentary analysis; to dis-
cuss your understanding of the strengths, weaknesses,
opportunities and threats for the Greek research
system; and to understand how your institution con-
tributes to these strengths, weaknesses, opportunities
and threats. Finally, we would like to understand your
views on the best way forward for the Greek research
system.

Our final report will be a restricted distribution
briefing to the Ministry. In this we will list whom we
have spoken to but we will not attribute views and
opinions to any individuals unless we first confirm
with those individuals that they are happy for us to
do so.

We would like to record this interview but solely
for us to check our notes after the meeting. We will
not produce transcripts of these meetings and we will
destroy the tapes within six months of completing the
project.

Questions

1. Can we start by you telling us a little about your
role in (the institution) and how long have you
been in post? What do you find are the challenges
of the job?

2. What are the contextual factors that help us to
understand the performance of (your institution)?
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ITAaico 1. ITpwtéxolho Siebaywyng
oUVEVTEDEEWY

Ewoywyy

E)tilw dt1 MéBate Ty mapovainay mov meprypdder TV
loToplot TOV 0PYAVITUOD UG Yo TNV EpYRTin TOU GTOY
TOUER TWY EPEVVNTIKWY TUGTNUAT®WY. AVTS kaAVTTel
€vo, Peydho EVPOG XWPWY Kot ETITTHUOVIKWY TEPLOYWV.
Elpaote évag evpwmaicdg opyaviapds He TPOTWTIKS oo
6\ v Evpdmn ke To peyaddTepo puépog g SovAetdg
uog adopd evpwmaixa kot Sebvy 18pvpara. Qoréoo,
eluaote avebdpTrror amd xabe xpotucd 1) Siebvés iSpupe
Kot ot Baatices apyés Uog eivet 1) eVTIKEIUEVIKOTNTOL TWY
AVAADTEDY POlG KOl 1] VG TYpOTITOL TG EPEVVELG LLOLG.

Txomds KoL TEPLEYOUEVO THG TUVEVTEVENS

H ouvévtevén amotedel éva pépog Tng ouloying
dedopévwy yi pla epevval Yo o Ymovpyeio TToudelag,
A Biov Mdbnone ket Opnoxevpdrwy. H peléty
B mpoodloploel ta Suvatd anueln, Tic aduvapules, Tig
evkalpleg Kol Tig omethég Yo TO ENVIKG EPEVVYTIKS
oVOTNUO, OOTE Vo KoToTomioovue To  Ymoupyeio
0Tl oTpatnykés Tov Owfoudeboelg. AXkeg myés
mipodopiwy mepthauBavovy BiBhopetpucy avaivon,
SeuTEPOYEVT] EpEvVL Kl AVATKOTYOY EYYPAPWY Kl TNV
exTeTauévy] épevva T RAND Europe oo epevvytica
CUOTNMATO. ZKoTdG TWV GUVEVTEDEEWY elvon vo. polg
Tapéyovy emmhtov orotyelr yie T (ifAopetpcy
avadvan kan TV avéduon eyypadwy, vo aulyTHoovpe
To TG avtihappBaveote eoels Ta duvatd omueln, Tig
adUVOLEG, TIG EUKAIPlEG KoL TIG OLTTELAEG VLol TO EAMVIKO
EPEVVYTIKG TVITNUAL, Kal VoL kaTeAsBovpe Thg To Sikd
oug i0pupa gupPdher oe autd To Suvatd onuela, Ti
aduveapies, Tig evkatpie ko Tig amethéc. Telog, B Behape
VoL KaTAVOYOOUUE Tl amdVels oug Yl TOV KAAUTEPO
Tpdmo e Tov omolo pmopel vau ekehiyBel o elqvikd
EPEVVYTIKS TVTTH L.

H tehun pog éxBeon Ba elvar o evnuépwon
Teploplapévng dlavours Tpog To Ymovpyelo. e avty a
avobEpov e e Tolovg WA oae, adhd Oev BoL aodwaovpe
YViLes Kol aTEVELG T8 KOVEVOL 0TS ToL ATOROL AVTEL, oLV OEY
éxovpe emPeBawoe Tpwa pe Tovg iStovg 6Tt emBupodv
VoL KAVOUUE KATL TETOLO.

Oa Béhape va xataypaovue T cUVEVTELEY AT,
adhd pdvo yr Sikn peg YpNov, waTe va eAéyEovpe
TIG ONUELWTELG polg peTd T ouveytney. Aev fa
VTTApEOUY TPAKTIKA Yol TG CUVAVTHOEL avTég ko Da
KoTRaTpEYoUpE TIG KaotTes evTdg 5L wvay amd Ty
OAOKAT|pwTY] TOV £PYOV.

Epwtijoeig
1 Mmopovpe va. Eexvioovpe pe Aya Adyi oyetikd pe

Tov pbAo oug (oo 18pupa) ket To TGO Koupd EloTe
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e Prompts:
— Labour market / supply of scientists
Governance and infrastructure

Organisation of rescarch institution

Support of national/European/international
research programmes

. What would you say are the strengths of the Greek
research system? How does your institution con-
tribute to these strengths?

. What would you say are the weaknesses of the
Grecek rescarch system? How does your institution
contribute to these weaknesses?

. What would you say are the threats to the Greek
research system (may need to explain ‘threats’ as
external)? How does your institution contribute to
these weaknesses?

. What would you say are the opportunities for the
Grecek rescarch system? How does your institution
contribute to these opportunities?

. If it were up to you, what would you do to take
the Greek research system forward in the current
context?

o Béon avty); Toteg mioTevete OTL elvou oL TPOKAT-
TELG VTG 00G THG EpYATingG;
ITotot etvau ot Tapdyovteg mov pog Bonbobv va xare-
vorgovpe Ty emidoay Tov (To iSpupd aeg);
o Ilpotaceic:
— Ayopa epyaaiog / Tapoyy ETITTHUOVRY

- Aolknom xou vrodopég

- Opydvwoy Tov epeuvnTikod 1BpvuaTOg

- Ymoothpikn  eBvikev/Evpwmaikev/Siebvav

EPEVVYTIKG)Y TIPOYPOUUBATRY

[Tow Ba Aéyate OTL ebvar To Suvatd ovuele Tov
elnvikod epevynTikod cuaThpatog; Ioe auvelodeépel
70 dukd oG I0pupe oE AT Tot SuVeITA o uele;
IToteg B Aéyarte b1 elvau oL arduvouieg Tov eMvicod
epeuyNTIKoD oVoTHUaTog Tlwg ouvelodépe To Oikd
oo idpupa o auTég TIg aduvaiec
IToteg o Aéyate OTL elva oL amethég Yo To eMnvucd
epevvnTikd odotnua (lowg ypewotel va ebnynoete
11 evvoelte ebwTepikég amethég); [lwg cuvelodépet To
dikd ot idpupa oe awTéG Tig aduvaies;
IToteg B Aéyorre 6T elvou ot evkoupeg yio To eXnviKd
epeuynTIKd avoTnue; Ilwg cuvelodépe To dikd oog
idpupa o avTég TIg evkatplegs
Eav amodasilate eoels, Tt O wdvate v va
TpowdoeTe To ENNVIKG EPEVYNTIKS TVETYUL [E TIG
Tptyovaeg ouvBKes;



Box 2. List of participants

Alexander Fleming Biomedical Science Research

Centre

e Prof. B. Savakis, Director of the Centre and
Director of the Institutes

Centre for Research and Technology Hellas

(CERTH)

e Prof. G. Giannopoulos, Vice Chairman of
Administrative Council; Director, Hellenic
Institute of Transport

e Prof. E. Kakaras, Director, Institute of Solid Fuels
Technology and Application

e Dr A. Konstantopoulos, Director, Chemical
Process Engineering Research Institute

e Prof. M. Petrou, Director, Informatics and
Telematics Institute

o DProf. A. Tsaftaris, Institute of Agrobiotechnology

Centre for Research and Technology Thessaly

(CERETETH)

e Prof. E. Choustis, Centre Director and Chairman
of Administrative Council

e Prof. Y. Koutedakis, Director, Institute of Human
Performance and Rehabilitation

e Dr T. Bartzanas, Researcher, Institute of
Technology and Management of Agricultural
Ecosystems

e Dr V. Gkretsi, Researcher, Institute of Biomedical
Research and Technology

Hellenic Centre for Marine Research (HCMR)

e Prof. K. Synolakis, Centre Director

e Dr V. Papathanasiou, Director, Institute of
Oceanography

e Dr C. Papaconstantinou, Director, Institute of
Marine Biological Resources

e Dr A. Diapoulis, Institute of Inland Waters

e DrDP. Divanach, Director, Institute of Fish Farming

e Dr D. Sakelariou, Senior Researcher, Institute of
Oceanography

Hellenic Pasteur Institute (HPI)

o Prof. A. Antoniadis, President of the Executive
Board

e Prof. E. Mylonakis, Centre Director

National Centre for Social Research (NCSR)

e Prof. T. Maloutas, Acting Centre Director,
Director of the Administrative Board

e Ms E. Abdelidi, Researcher, Institute of Urban
and Rural Sociology
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ITAaicto 2. AloTe cuppeTexdvTwY

Epevvnrice Kévrpo Blolatpieav Emaotnuwy
«AlgEavdpog Dhéuvyx>
o Kobny. I ZepBaxng, Aevbuvtig tov Kévtpov

, )
ot Aievbuvtig Twv hotirodtwy

Efvucs Kévtpo Epevvag xou Teyvohoyixig Avamrubng

(EKETA)

o Kabny. I. Tiwvvdmovdog, Avtimpdedpog Tov
Avoucnrixod Zvpfovhion, AevBuvtig Tov ENnvixé
IvatitovTo Metadopav

o Kabny. E. Kaxapdg, AevBuvtig, Ivotitotto
Teyvohoying xou Edapuoywv Zrepesyy Kavoiuwy

o Ap. A. Kwvotavtémoviog, AtevBuvtig, Ivotirotto
Teyvuchg Xnuuewv Atepyoaioy

o Kabny. M. ITétpov, AevBovrpia, Ivotirotto
ITnpodopixhg ket Trhepatiig

o Kabny. A. Toawtépne, atitovto
AypoProteyvohoylag

Kévtpo Epevvag kou Teyvohoyiiig Avémtuéng Oeooahiog

(KETEA®)

o Kabny. E. Xovatng, AevBuvtig Kévrpov ka
ITpbedpog Tov Atoucyrikod ZupBoviiov

o Kabny. L. Kovrevraxng, Aevbuvyg, votitodto
Zwpatikig Eridoong & Amokatdotaong

o Ap. ©. Mmaptldvag, Epevvntig, votirovto
Teyvohoylag xou Aeyelpiong Aypo-olkoosvaTnudTwy

o Ap. B. Ixpétan, Epevvipie, vatitovto Biointpucr,
Epevvag & Texvohoylag

EXunvixé Kévrpo Oahdaoaiwy Epevvav (EAKEOE)

o Kabny. K. Zvvokaxng, AcvBuvtyc Kévrpov

o Ap. B. ITameBavasiov, ArevBuvtig, otitotto
Oxeavoypoding

o Ap. K. Iamaxwvotavtivov, Aevbuvtg, Ivotitotto
Oahaoaiwy Biokoyikey [Tépwy

o Ap. A. Awmoving, vatitovto Ecwreptkwy Yodtwy

e Ap. P. Divanach, AievBuvtig, hotitovto
Ydoroxalpyetag

o Ap. A. ZaxeNapiov, Atevbuvtyg Epeuvav,
votitovto Oxeavoypading

ENvnvicd otirovto [Maotép (EIIT)

o Kabny. A. Avtwviddng, ITpbedpog Tov AlotkyTikon
ZvpBoviiov

o Kabny. E. Muhwvéins, AevBuvtig Kévtpov

Efvixd Kévrpo Kowwvikwy Epevviry (EKKE)

o Kabny. ©. Mahovtag, Avtimpéedpog Kévrpov,
ArevBuytiig Atorknticod Zvufovhiov

o Kua. E. ABSe)idy, Epevvirpia, votitotto Aatucig
kot Aypotics Kotvwviohoyiag
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e Dr D. Barourdos, Acting Director, Institute of
Social Policy

e Dr D. Emmanouil, Researcher, Institute of Urban
and Rural Sociology

e Dr D. Karantinos, Researcher, Institute of Social
Policy

e Ms C. Varouxi, Institute of Political Sociology

National Hellenic Research Foundation (ENHRF)

e DrE. Bouboukas, Acting Chairman

e Prof. K. Chryssochoidis, Acting Director,
Institute for Byzantine Research

e Dr E. Sahini, Director, National Documentation
Centre

e Dr A. Michailidou, Acting Director, Institute of
Grecek and Roman Antiquity

o Dr L. Kallivretakis, Acting Director, Institute for
Neohellenic Research

e Dr S. Gkonos, Acting Director, Institute of
Biological Research and Biotechnology

e Dr E. Kamitsos, Acting Director, Theoretical and
Physical Chemistry Institute

e Dr M. Micha-Screttas, Acting Director, Institute
of Organic and Pharmaceutical Chemistry

National Observatory of Athens (NOA)

¢ Dr K. Tsiganos, Centre Director

e Dr K. Makropoulos, Director, Institute of
Geodynamics

e Dr L Daglis, Director, Institute for Space
Applications

e Prof. C. Goudis, Director, Institute of Astronomy
and Astrophysics

e Dr M. Petrakis, Director, Institute of
Environmental Research and Sustainable
Development

NCSR Demokritos

e Dr N. Kanellopoulos, Centre Director and
Chairman of Administrative Council

e Dr C. Spyropoulos, Vice President of the Board of
Directors; Director, Institute of Informatics and
Telecommunications

e Dr L. Papazoglou, Director, Institute of Nuclear
Technology — Radiation Protection

e Dr G. Fanourakis, Director, Institute of Nuclear
Physics

e Dr G. Papavassiliou, Director, Institute of
Materials Science

e Dr D. Tsoukalas, Director, Institute of
Microelectronics

e Dr P. Falaras, Institute of Physical Chemistry

e DrE. Tsilibary, Institute of Biology

Ap. A. Mmehovpdog, Atevbuvtig, hotitovto
Kowwvixyg TTortixyg

Ap. A. Eppovound, Epevvnriig, otitotto Aotikig
ko Aypotics Kowvwviohoyiag

Ap. A. Kapavtvég, Epevvntyg, Ivatitotto
Kowwvicrig TTohtieng

Ka. X. Bapové, vatitovto ITohrixig
Kowwviohoylog

Efvixd T8pupa Epevvar (EIE)

Ap. E. Mmovpmovxkag, ITpéedpog

Kabny. K. Xpvooyoidyg, Aevbuviig, otitovto
Bulovtivwv Epeuvary

Ap. E. Zayivn, AevBbvrpie, EGvicd Kévtpo
Texunpiwans

Ap. A. Miyanhidov, Atevbivtpia, Ivatitodto
EXuwvuchs xou Popdixig Apyandtnrog

Ap. A. KaWuPpetdieng, AtevBuvtig, Ivotirotto
Neoelupikav Epevvary

Ap. Z. Tkbdvog, AcvBuvtig, votitodto Biokoyikemy
Epevvay ket Bloteyvohoyiag

Ap. E. Kapitoog, Atevbuvtig, vatitovto
Oewprtichg kot Ououchg Xnpeiog

Ap. M. Miya-Sxpétta, Aevbbvrpie, Ivatitodto
Opyavixig ko Peappokevticrs Xvuelog

Efvixé Aotepoakomeio Abnvay (EAA)

Ap. K. Totyxavos, Atevbuvtig Kévtpov

Ap. K. Maxpémovdog, AevBuvtig, Tewduvapuixd
IvaTitovTo

Ap. I Aoy, AevBuvtyg, votitodto
Aoty Edapuoynv

Kabny. X. Tovdwe, Atevbuvtig, otitovto
Aatpovouiag ko AaTpodualig

Ap. M. Tetpdixn, Arevbuvtig, Ivatitovto Epeuvesy
[epiBaovrog kou Biooung Avamtubng

EKEOQE Anudxprrog

Ap. N. Kaveldmovhog, AtevBuvtig Kévrpov xa
ITpbedpog Tov Atowcyrikod ZvpBoviiov

Ap. K. Zmrvpbdmovhog, Avimpbedpos Tov AtoterTikod
ZvpPovhiov, Aievbuvtyg, Ivatitodto IThnpodopixrig
ket Trhemkowoviwy

Ap. L. TTomafoyhov, AevBuvtig, votitotto
IMupnvixdg Texvohoyiag — AxTvompootaciog

Ap. . Qavovpaxng, Atevduvtig, vatitovto
[Tprvixng Duaikyg

Ap. I IanaBacireiov, Aevbuvtig, Ivotitovto
Emothung Y Aikey

Ap. A. Toovkahds, AevBuvtig, Ivotirotto
Muxponhextpovixig

Ap. TT. @adapag, Aievbuvtyg, Ivotitodto
Duaikoymueiag



e Dr G. Pantelias, Institute of Radioisotopes and
Radiodiagnostic Products
¢ Dr V. Kilikoglou, Chemist

Research and Innovation Centre for Information,

Communication and Knowledge Technologies

(ATHENA)

e Dr]. Joannidis, General Director

e S. Piperidis, Head of Language Technology
Application Department

e Y. Volti, Executive Secretary

Foundation for Research and Technology — Hellas

(FORTH)

e Prof. G. Dougalis, Director of the Centre and
Chairman of Administrative Council

e Prof. C. Stefanidis, Director, Institute of
Computer Science

e Prof. C. Galiotis, Director, Institute of Chemical
Engineering and High Temperature Chemical
Processes

e Prof. K. Fotakis, Director, Institute for Electronic
Structure and Laser

National Agricultural Research Foundation
e Dr S. Belibasaki, Director, Veterinary Research
Institute

Benaki Phytopathological Institute

e Dr K. Mahaira, Head, Laboratory of Toxicological
Control of Pesticides, Department of Pesticides
Control and Phytopharmacy

Other organisations

o Dr D. Deniozos, Agency for Quality Assurance in
Higher Education, Ministry of Education

e N. Ioannidis, Deputy Manager, Content Delivery
Department, Intracom Telecom / Sitronics
Telecom Solutions

e Prof. Y. Kalogirou, Laboratory of Industrial and
Energy Economics, Department of Chemical
Engineering, National Technical University of
Athens

e P. Karniouras, Praxi

e Prof. A. Lykourgiotis, Chairman of National
Council for Education (ESYP)

e D. Loukas, President, Federation of Greek
Researchers

e Prof. V. Makios, General Director, Corallia

e Dr V. Papachristos, BiC S.A.

e Prof. V. Papazoglou, Special Secretary,
Administrative Sector of Higher Education,
Ministry of Education, Lifelong Learning and
Religious Affairs
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e Ap. E. Totupmapn, Atevbivtpie, votitodto
Brohoylag

o Ap. I. ITavtehidi, IvotirovTov Padicotémwy xou
Padiodiyvaotikav Ipoidvtwy

o Ap. B. Kvhixoyhov, Xnuixdg

Epevvyricd Kévtpo Kawotopiag atig Texvohoyieg

g ITnpodoplog, Twv Emxowaviwy ko tng I'vaang

(AOHNA)

o Ap. L Inawvidng, Tevikdg AtevBuvig

o 3. ITimepidng, YmedBuvog Tov Tunuatos Edappoymv
Mwaoucwv Teyvoloyioy

o I Boktn, Ipapporéag AevBuvorg

Topuua Texvohoyiag ko Epevvag — ITE

o Kabny. B. Aovyads, AevBuvtig Tov Kévrpouv xou
ITpdedpog Tov Atoucrikod ZupBoviiov

o Kabny. K. Zredoviong, Aevbuvtig, vatitovto
ITnpodopikig

o Kabny. K. Tohwtng, Aevbuyvtye, votitodto
Xnpucng Mnyowucng ko Xnuucay Alepyaaioy
Ty Oeppoxpactag

o Kofny. K. Qurtaxng, Aevbuvtig, Ivotitovto
H)extpovixng Aopng ket Aélep

EBvid Topupa Aypoticig Epevvag
o Ap. 3. Mrehpmactxn, AevBbvrpu, votirovto
Krnvirpucayv Epevvayy

Mmevaxeo Duromaboroyikd Ivotitovto

o Ap. K. Mayaipa, ArevBovtpa, Epyaotipio
Tofucohoyikod EXéyyov Tewpyikamv Oapudxov,
Tunuo EAéyyov Fewpycav Oapuaxwv &
DutodapuarevTicng

AAAOI OPTANIZIIOL:

o Ap. A. Aevidlog, Apyh Awadaiong Iotdtyrag
oty Avatepy Exnaidevay, Yrovpyeto IToudelog

o N. Inavvidng, Ymodievbuvtg, Tumue Content
Delivery, Intracom Telecom / Sitronics Telecom
Solutions

o Kabny. L. Kadoynpov, Epyactiiplo Blounyavucig
ot Evepyeraiig Owcovoplag, Zxoh Xnuukeav
Myyovikav, EGviké MetadBio ITohvreyveio

o IT. Kapviovpag, Alctvo IMpdkn

o Kabny. A. Avkovpytwtng, ITpdedpog Tov EBvikod
Sopfovhov ITeudeing (EXYTT)

o A. Aovkag, ITpbedpog, Evway EXMvewy Epevvyray

o Kabny. B. Maxiée, Tevikog AtevBuvtg, Corallia

o Ap. B. Iamaypyotog, BiC S.A.

o Kabny. B. IMandloylov, Eiducdg Tpappatéag,
Avotxnricds Topgog Avwtatng Exmaidevong,
Yrovpyeio [Teudelog, At Biov Méfnomng xou
OpnoxevuaTwy
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Dr A. Protogerou, Department of Chemical
Engineering, National Technical University of
Athens

T. Rongas, Greek Federation of Exporters of
Northern Greece (SEVE)

L. Stournaras, Foundation of Economic and
Industrial Research (FEIR)

Dr A. Tsakanikas, National Technical University
of Athens and Foundation of Economic and
Industrial Research (IOBE)

Ap. A. TTpwtédyepov, Zyohy Xnuikamv Miyavicav,
E6vixé MetadPio ITolvteyvelo

T. Péyxag, Zdvdeopog E€aywytwy Bopelov EXhddog
(SEBE)

L. Zrovpvapas, Iopupa Owovoprkamy kat
Bropnyavixev Epevvav (IOBE)

Ap. A. Tooxavikeg, EGvikd MetadBio ITolvteyveio
ot Iopuper Orkovoprxa ket Bropyyovikav Epevvery
(IOBE)



Appendix C
Critical mass: unpacking the
issues for research policy

Summary

Critical mass is a fuzzy, amorphous but nevertheless impor-

tant concept. It is an important issue but it requires care

if it is not to be an elusive target for policy-makers. This is

because the notion combines multiple elements, processes

and influences, such as the following:

e Stark differences in research processes across the disci-
plines (e.g. physics vs biology).

e More subtle differences between applied and basic
research.

o Differences between assessing research at the institu-
tional, group and individual levels.

o Varyingdegrees of potential for economies of scale in the
use of instruments and equipment.

o Challenges of measuring inputs and outputs of research

(e.g. What counts as research collaboration?).

o The highly skewed productivity distribution of research-
ers (known as Lotka’s Law).
e The influence of economies of scope with non-research
functions (such as teaching and administration).
However, the notion of critical mass serves as an important
entry point into a discussion that directs us towards effec-
tive policies. Actively creating critical mass has not tended
to be an explicit aim of policy-makers in many countrics.
Japan is an exception where it has had an explicit policy of
concentration, but it is controversial and comes alongside
a set of other research policies. Other countries such as
France, Spain and Italy may not have explicit concentration
policies but they do have a high proportion of their research
concentrated in a few research institutions.

This appendix seeks to untangle the notion of critical
mass in research by briefly exploring how the themes listed
above relate to research. It considers whether or not a policy
aiming to increase critical mass by a process of concentra-
tion is beneficial. Theory and evidence are presented, and
conclusions and policy implications are offered.

Theory and evidence from the research policy
literature

A key question in research policy is ‘Should funding be
concentrated on a small number of research institutions or
spread over a larger number of institutions ?’

This question brings to the fore notions of optimis-
ing research outputs by achieving critical mass. However,
size alone is not a good indicator of quality. There may be
pockets of excellence within otherwise poorly performing
institutions. For example, findings from the UK’s research
assessment exercise (RAE) conducted during the 1990s and
2000s showed very clearly that there were often clusters of
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Iapaptyua I

Kpiown udla: Eedrmiamvovrag ta
Gpruate TG TOMTIKNG Yot THY
EPEVYL

Hepidnyy

H xplown palo etvar wa aoadhs, duopdn, alhd mepdlinio

onuavtcn évvola. Amotehel onuavticd Hitnua, el amartel

dpovtido woTe va Téyel Ve elva Evag ayedoV advvatog aTdyog

Yiee exetvoug Tov Slapopdhvovy Tig ToMTikEG. AuTd odelleta

0To OTL 1] évvola auTy] cuvovalel ToMamAd oTolyela, Sleduca-

oleg ket emppots, OTwg T eikdAovBe:

o Meydheg dundopéc ot epeuvnTices Stducaate peta&d Twy
Sedbpawy ematnuwy (x. duouc evavtt Bokoylag).

o MukpoTepeg dueopés avdpeon oty edaploouivn ket T
ook tpevva.

o Awdopéc oty ablohdynan g tpevvag ot emimedo Bpupd-
TwV, OUASWY ket oTOUWY.

o Awdopeticod fabuov SuvardTnTes Yo otkovoples Khlpekog
TN PO OpYEYWY Kot EEOTTALGIOD.

o Ipoxinoelg yie T pétpnon Twv Sedoutvmwy Kol Twy oo-
Teheopdtay g tpevvag (my. Ti Bewpeitan epevvnTivy
ouvepyaaios).

o H Wwitepa aobuuetpn katavoun mopoywytkdTyTog TRy
epeuynTwY (Yvwoty wg Nopog Lotka).

o H emidpaoy o otcovopdv ékxtaang e un epevvnikég Aet-
Tovpyles (dmwg 1 Sdaaiahia ko 1 Stotknam).

Qotéoo, 1 évvow ¢ xkplowng ualag ebummperel éva onpa-

VTIKS eloarywyikd onuelo oe o cv{Tyomn Tov uag odnyel Tpog

amoteleapatiké moltikés. H evepyde dnuovpyla xplotung

ualog Sev vinpée Tudyg aTdYOG Y1l Tovg SlepopdwTEG TOMTL-
ko ot modég ywpeg. H lamwvin amotelet ebaipean, xabog elye

o oadh TOMTIKY CUYKEVTPWOTG, adhd etvon audiheyduewn

Kotl CUVOOEVETAL aiTrd £ver GVVONO BIAWY EPEVVYTIKGY TOALTL-

kv, ANkeg ywpeg dws 1 Tudhio, n Iomwavio ko v Frehle propet

vou unv xovv oadels TOMTIKEG TUYKEVTPWOTG adhd ExOuY Eva

LEYAAO TOTOOTO THG EPEVVAG TOUG TUYKEVTPWUEVO Ot Alyd

EPEVYNTIKE 10pDUATAL.

To mopdpThe crvté TpooTOEl VoL KAVELTTIO AT TH THY EVVOLRL
™6 xplowng uélog oTNY Epeuve SlepeuvhvTag CUYOTTIKG TG
o Bépote mov avadipbnkay mapaTive oyetifovton pe TV
¢pevvor. Mehetd edv o moMTucy mov oToyevet va avkioel Ty
kplown pale pe wo dudikacle cuykévtpwong elvat wdediun
1 . Hopovaidlovrar Bewples kou atoryela kot Tpoodepovtou
CUUTIEPRTLATOL Koll GUVETELEG TIOMTLKGY.

Ocwpieg xat aroryein and T P Aoypadia
OYETIKA LE TH[V TOMTLKY] Yot TVV EpEVVOL
Evo. Baotxd epoytyue ot TOMTIKY V1oL T épevva etvarn « O
TptTeL 1) YpNuaTodoTnom Ba cuYKeVTpWVETAL T vt pIKpO
aplBud epevynTIK®Y KEVTPWY 1) Vo SlarveUeTal O TEPLOTOTEPOL
1SpoparTet; »

To epdytnuo avtd Gépvel oTo TpoaKAVIo Evvoleg BekTioTo-
TOMTNG TWY EPEVVYTIKGY UTOTENETUBTWY ETITUYXEVOVTHS
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excellent research housed within large, poor-quality insti-
tutions. Concentrating funding on a select few institutions
would overlook these groups, and that suggests that a more
fine-grained look at the research system is needed. So when
considering critical mass, the unit of analysis needs further
elaboration. In developing a policy towards critical mass we
need to consider:

e the unit of analysis

e critical mass of what

e available empirical evidence.

We shall consider these in turn.

Which unit of analysis?

There is a common understanding that contemporary
research has become a highly distributed group activity. This
view was highlighted by Gibbons ez 4. (1994), who argue
that there has been a shift in how research is conducted,
from what has been termed ‘mode 1’ where research is con-
ducted in single disciplines in single institutions, to what is
known as ‘mode 2’ where research involves more individu-
als and teams who are likely to come from more disciplines
and more organisations. While this argument remains con-
troversial, it does raise the question of what unit of analysis
policy should be the focus when thinking about the notion
of critical mass in research.

Hospitals, non-profit research institutes, industry, gov-
ernment (Etzkowitz and Leydesdorff 2000) may all be
involved in research, and indeed do contribute to publica-
tions (Hicks 1995). Vast networks may not necessarily be
inherently superior as there may be a need for costly co-ordi-
nation and governance (or such co-ordination and govern-
ance may be ineffective). Where physical capital is critical,
such as with regard to the Hadron collider, there is a case for
consolidation, but even then this does not necessarily mean
that there should be a consolidation of human capital (Price
1984; Rosenberg 1992; Baird 2004). There may be many
ways other than co-location within one institution to create
critical mass or to ensure the efficient use of large pieces of
equipment. Involvement of partners in research may influ-
ence the extent to which one might look outside research
institutions to the broader knowledge system or innovation
system (Nelson 1993), before beginning to define critical
mass.

Studies in psychology confirm the idea that small groups
often outperform even the most talented individuals on
various cognitive tasks and complex problem solving (Hill
1982; Laughlin ez al. 2002). However, these studies are a
long way from identifying a critical number of researchers.
So a macro-analysis seems too broad, and a micro-analysis
less helpful. A meso-analysis that examines research groups
and teams in their particular institutional context may be
more fruitful and generate more useful evidence for policy-
makers. Essentially, this is the sort of analysis conducted by
peer reviews.

™y xplown pale. Qotéoo, To péyebog pdvo dev amotehel
ko6 SelkTy) )6 To1dTY TG, Mropet ver umapyouy Gvdaeg apt-
oTelog péoo o€ 19pvpaTe ne Kortd Ter dhet YN emidoo. T
TepdOerypa, EpEUVEG ad TV doxnaY ablohdynoms TNg épev-
vag (RAE) tov Hvwpévov Bagthelov mov dievepynBnke kore
™) didpreta Twv dexaetiwy 1990 xar 2000 edeav Eexabapa
OTL UTPYAY TUYVE. TURTAEYUATOL EEQIPETIKYG EPEVVOLG WETTL
o peydho 1Spduata kaxhg mowdtyrag. H ovykévtpwon g
XpNuaTodoTNayg ot Atye emihexte 1dpvuate Oa Tapaflene Tig
ouddeg atuTég Kou AT VTOVoEl OTL YpeldleTou piet o heTTope-
phg narTid 0o epevvTikd oo tnue. Etot xatd ) pekétn g
xplowne palag, n povade avalvayg ypedletar Teploadtepn
emebepyaaio. o Ty avdmTvln wog moMTg pe aToY0 TV
xplotun pale ypeidleton vo Aapovpe vdym o ebig:

o TY povada avaAvaYg

o xplown palo amd 1

o Owbéoiua eumelpixd oTolyElo.

Avté Ba Tot pekeTViooVUE pE TN TELPGL.

Mo povéda avadveys;

Yrapyel e kowy avtidpyy 6Tt 1 olyypovn épevver éxel
yiver wor opadiky SpaoTnpoTyTe WietiTepae kartovepnuévy. H
amoym vty emonudyBnre améd Tovg Gibbons e al. (1994),
mov vroaTpifouy TL éxet umdpEel oty oToY TpSTO ToUL Ste-
EdyeTon ) tpevvar, amd autd Tov ovopalbtay «Tpdmog 1>, bmov
1] EPEVVAL YWVOTAY ¢ UEUOVWUEVEG ELDIKOTYTEG OF LLEUOVWULEVDL
1OpORATE, T AVTO TTOV ElVOL YVWATO O0Y «TPSTOg 2, 6TV 1]
¢pevve mepthaufavel TeploToTEpOL dTOpA KAl OUAdEG OV Elvou
mOavd Vo TpogpyoVTAL aTTd TEPITTOTEPEG EWBIKOTNTEG KAl TILO
molhobg opyaviapods. Eve to emiyelpnua avté mapapével audt-
Aeybpevo, OnuLovpyel TO epaTYua Yla. TO Tole, LOVAdH ovaAVTTg
moMTIKNG Bor Tpémel vat elvat To emikevTpo karTd TV peAETY NG
gvvolag Tng kplawung paleg aTny épevvo.

Nogoxopeln, u kvPepynticd epevvyria. dpvpote, Broun-
xavier, xpatog (Erzkowitz xaw Leydesdorft 2000) pmopobv
SAoL VoL EUTAOKOVY GTHY EPEVYVAL KAtl, TIPALYUATL, TUVELTHEPOVY
o1 dnpoatetoeg (Hicks 1995). Ta tepaotiar dixtver pmopet
VoL NV elvoul amopalTHTWG avaTepe. evooyeves, kubwg umopet
VoL VTIAPYEL AVBLyKN YL SoTevY|pd CUVTOVIGUS Kot Oletyelptom
(7 TéTolog CUVTOVIGUSG Ko Dlatyelplan umropel vat etvau py ouro-
tereopaticd). 'Omov to duowd keddhato elvar onuayvTikd,
6w YloL TepdOELy s e TOV ETITAYUVTY adpoviwy, vmdpyel
évor Btpo evomolnomg, adha, axdpe Kot TOTE avTS Oev oyuaivel
amapaitrte 611 B TpéTeL v vy el evoTroinay Tov avBpami-
vov Suvayuxov (Price 1984, Rosenberg 1992, Baird 2004).
Mmopet v vmdpyovy molhot TpémoL exTdg amd T cuvimapéy
evTdg evbg 18pvpaTos oL va SnuiovpynBel xplown uale 1y
vo. OleaGoMaTel ¥ aoTENETUATIC Y PN UeYEAwY oTolyElwY
ebomhouod. H auppetoxy ouvepyatdw oty épeuva pmopet
vou emnpedoet To Pabud oTov omolo kdmolog B pmopovoe vo
KOITAEEL EKTOG TWY EPEVVNTIKGY 18pUUATWY Tt v eupdTEPO
ovoTnua Yvwang 1 kawvotoplag (Nelson 1993), mpotov apyi-
et vee opilet ™y kplom pdle.

Meléteg oty Yuyohoylae emBeBaidvovy Ty 8¢ OTL oL
UlkpéG OUAdEG TUYVEL VTEPEYOUY OKOWN KOl TwY TIO TeAo-
VTOUXWY ATOUWY 0t dladopes YVwaTIKEG epynaies kot emidva



Critical mass of what? Economies of scale and
scope both matter.

A further immediate question would be to ask ‘Critical
mass of what?’ Researchers, full-time researchers, part-time
researchers, visiting researchers, research students, lecturers,
non-research staff and teaching staff are all capable of con-
tributing to research outputs. Should they all be included
when counting for critical mass? Are there benefits to
having teaching and administration allied closely with
research functions? And should the equipment they use
be counted when making critical mass calculations (Price
1984; Rosenberg 1992; Baird 2004)?

Clearly there are substantial disciplinary differences both
in the number of researchers in productive groups, and in
the way in which those groups use and rely on equipment
and instruments, teaching, training and administration.
These differences are not only across subject matter (phys-
ics vs biology) but also across degrees of ‘appliedness’ and
sectors of industry (Pavitt 1984). So the applied research
teams are often larger than basic research teams. Theoretical
papers tend to have fewer authors than more practice-ori-
ented papers (Katz and Martin 1997). Clinical biomedi-
cal research (cardiology) generated larger teams and more
co-authorship than more basic science (pharmacology)
(Bordons and Zulueta 1997). Applied research tends to
require increasingly diverse — yet specialised — bodies of
knowledge, and so the need for larger teams with both
deeper skills and broader intellectual reserves is congruent
with the fundamental tenets of innovation theory (Pavitt
1999).

If critical mass does not straightforwardly refer to the
number of staff, or the number of microscopes in a labo-
ratory, might it have some resonance with the skills and
knowledge base that is brought to bear on the research
endeavour? After all, one can follow thinking along the
lines that ten researchers may not represent critical mass,
but three extremely talented and prolific researchers might
do just that. Furthermore, it has long been recognised that
there is a highly skewed Matthew effect in the distribution
of funding, publications and citations to a very small minor-
ity of individuals (Lotka 1926; Price 1963; Cole and Cole
1972). The behaviour of superstar researchers, and their
contribution to critical mass, have not yet been systemati-
cally studied (Zucker and Darby 1996; Azoulay ez a/. 2011).
For example, are ‘stars’ attracted to large institutions that
can boast rich resources or to smaller institutions where
they may find greater autonomy?

At the level of departments, there may be trade-offs in
size. Larger departments may have greater budgetary and
intellectual resources, higher cross-fertilisation of ideas,
and more opportunity to share and pool teaching and non-
research related responsibilities. Small departments may
offer greater creativity and individuality, and better one-
to-one training, tighter co-operation and higher degrees of
autonomy.
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mepimhoxwy TpoBinudrwy (Hill 1982; Laughlin ez a/. 2002).
Qo1b00, o1 peLETEG TG AmYOVY TOAD ATtd TO VoL TPoTdLopi-
oovy évary kplotpo aptBud epevvntwy. Etol, wa paxpoavidvoy
datvetou TOAD gvpela Ko ot PIKPOrVEAVTY AydTEPO XPHTUN.
Mo pecoavédvan mov ebetalel Tig epevviTikég opddes GTO
ouyKekpyLevo meptBalhov evog 10pduatog umopel va. elvat o
amodoTIKY] Kol Vo OWTEL TEPITTOTEPO, XPNTIUA, TTOLYEl Yot
Tovg Stapopdwtég ToMTIKWY. QUolooTIKE, cuTo elvat To eldog
aVEAVGTG TIOV YIVETOUL kel OTLG AELONOYY|TELG OUOTIUWY KPIT@Y.

Kpiowun uale amd ti; Ot orkovopieg khipaxog
xau EKTOGYG EXOVY anpaTic.

Mo axépn aueon epwtnoy B frav n «Kplown pdle amd
T3> OL epevynTée, epevyTéG TAYPOVG AT XOM|ONG, EPED-
VITEG UEPIKNG UTOLTYOANTYG, EMTKETTEG epevVYTEG, doLTYTEG
EPEVVNTEG, MEKTOPEG, U] EPEVVY|TIKO TPOTWTIKG Kol SI0UKTIKS
TPOTWTIKS elvaul Lot tkovol VoL TUVEITHEPOUY GTOL EPEVYTLRA
amoteléopato. Qo mpémel va TeptindBovy dhot bty peTpdue
1ot kplown pale; Yrapyel kamolo dpehog oo ver guayetifetat
oTeve 1) Odaakahla Kot 1) SLolkNO [ TIG EpEVYYTIKEG AElTOVp-
yieg; Keu Bor mpémel vor petpiétan o efomhiapds mov xpyoiuo-
TOLOVY KotTé ToV VTOAoYIoUS TG Kploung walag (Price 1984,
Rosenberg 1992, Baird 2004);

Zodo; VTAPYOVY OVTIATTIKEG EMTTHUOVIKEG Slodopés TOTO
OTOV aplOUd TWY EPEVVNTOY TTIG TTaPALYWYLKEG OUBEG, 6T Keit
OTOY TPOTO e TOV omolo oL opadeg aUTEG YPNTIUOTOLODY Kol
Baotlovtar ooy eomhioud xou o dpyarver, T Sidaaaio, TNV
exTaideva] Ko v Oloiknay. AvTég ot didopég Oev VTApPYOVY
udvo oo Béua Tov mepiexoptvov (uotky Evavtt Brodoylag)
& ket 00 Babpd «edapurooTied TG Kol TOVG Topelg Tov
khadov (Pavitt 1984). Etat ot opddeg edappoouivng tpevvog
elva cuyva peyahbTepeg amd Tig opade Paaikng peuvag. To
Bewpnruca apbpo avvBwg exouy Arydtepovg ovyypadels amd
o apBpa Twv mo mpaxtikay emotnuey (Katz and Martin
1997). H xdwvucny Boioetpucr tpevver (xapdiohoyio) dnuodp-
ynoe ueyadbtepeg ouddeq kot TEPIOTOTEPEG TUVEPYATiEG VY-
Ypadtwy amd bt wa mo Baow ematiun (Papuaicoroyis)
(Bordons and Zulueta 1997). H e¢apuoouévn épevva Tetvet
vo. aroutel Sho ko o StedopeTicods — alhd ekeldikevpévoug
—dopelc YVmomng Ko ETaL 1] avayKy YioL ueyeAbTepeg ouddeg ke
TEPLOTOTEPEG IKAVOTYTEG Ketl EVPUTEPQL TTVELUATIKG croBépote
ebvar avéhoyn pe T Bepehwdn abiwpate ¢ Bewplag ¢ xau-
votoplag (Pavitt 1999).

Edw v xplown pudle Sev avadépetar evbéwg atov aptBud tov
TpoowTLKoD 1) ToV aplbud Twy LiKpookoTiwy ot eV epyaaTy-
plo, Ba umropovae va Exel Kol YN TTIG IKAVOTYTEG Kol
™ yvwataxy Béon mov dalveton 6TL ayetileTon pe T epeuvn-
Ticn wpoomaBewn; EEaXhov, kamolog umopel va Bewpyoe 11
Séxa epeuvnTEG umopel vau wy amoteloly kplown pdle, adhd
Tpelg ebautpeTicd TahayTobYOL Kot SnuovpYIKol epeVYYTEG Vet
umopel vou aoterody. Emmhéov, xer mapatnpn et amd kaipd
611 vmapyet éva. 1Sitepo aovupetpo Matthew effect (v eml-
Spaom tov MatBaiov) oty katavous g XpYuaTodoTnaNS,
TwY ONUOTIEDTEWY Kl TWY ovadopwy Ot Ule TOAD WKpY Uel-
ovétnTaL atduwy (Lotka 1926, Price 1963, Cole and Cole
1972). H ovpmepiopd Twy TactyvwoTwy epevvnTow Kol
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Previous findings are difficult to interpret

The UK’s Research Assessment Exercise (RAE) afforded
two researchers an opportunity to explore how research
quality relates to group size (Kenna and Berche 2010).
Their findings suggested that there is a threshold above
which quality does not appear to improve significantly.
Kenna and Berche go so far as to suggest a numerical range
in which the critical mass of researchers exists (Evidence to
UK Parliament 2010%). They seem to be broadly consistent
with the argument that more theoretical and basic subjects
have a smaller numbers.

However, it is likely that the Kenna and Berche (2010)
finding is an artefact of the way in which research was
assessed, rather than evidence of critical mass per se. This is
because their assessment relies on two sets of assumptions:
that the quantity and quality of research outputs have been
accurately measured on the one hand, and that the scope
and scale of the inputs into research have been accurately
measured on the other hand.* The authors themselves rec-
ognise that RAE may not have done this, so relating size to
quality based on those data has its limitations.

So, the relationship between group size and research pro-
ductivity is far from simple. For example, it is often found
that productivity increases very quickly with size for small
groups (Hicks and Skea 1989), but for larger groups pro-
ductivity increase is slower (Qurashi 1993) and in some
cases it even drops in larger groups (Bonaccorsi and Daraio
2005). Some studies find no correlation between size and
output at all (Kretschmer 1985; Cohen 1991). The rela-
tionship between size and research quality is problematic
but, where numbers are identified, the optimum appears to
be between 4 and 15, with some permanent core-funded
staff, some soft-money researchers, some support staff and
other non-research staff (Rey-Rocha ez al. 2006). When
teaching and training is the main focus, the number may
be smaller but the support functions would have to become
more numerous and expensive (Stephenson 1994).

Conclusions and implications: more fruitful
targets for policy

The evidence is clear that the effects of critical mass may
be masked or amplified by specific contextual factors. This
does not mean that it is unimportant for policy-makers.

43 http://www.publications.parliament.uk/pa/cm201011/cmselect/cmsctech/
writev/856/m27.htm

44 For example, on the outputs side consider two groups that produce research that is
rated as being of international excellence; one group is small, the other is large. Say the
large group produces research of international excellence that contributes much more
to its field than the other group, which is also of international excellence. The inability
to discriminate between the groups’ respective quality may lead one to conclude that
the increase in size has no effect on quality because the improvement was not captured,
and this may contribute to the appearance of a critical mass effect. On the inputs

side, for example, not all collaborations between researchers result in co-authorship
and contributors are often not acknowledged as authors. Conversely, some who have
contributed nothing or little are included as ‘honorary’ co-authors (Katz and Martin

1997). Such issues make the measurement of inputs very difficult.

™G ouvelThopds Tovg Ty kplotun pale Sev éxer wehetnOel
cvotuatikd axduy (Zucker and Darby 1996, Azoulay er
al. 2011). T Topéderypa, ol «aTap>» TPOTEAKVOVTOL Qo
ueyao 183pduato Tov pIopoly va. StebéTouy mhovatovg TEpoUg
1 amd wixpéTepe 1Wpduato bov utropel vo Bpovy peyadbtepn
avTovoulo;

Ze emimedo TUNUATWY, UTOPEL VoL UTIAPYOUY avTRANGYpOTE
yiee To péyebog. To peyahvTepo Twpertor uropel ver €xov peya-
ATepoUg TPOUTOAOYITUOVG Katl TEPLOTOTEPOUG TYEVUATIKODG
mopovs, kaAbTepn alnhemidpaoy 18ewv xal TeploTbTEpES
EVKALPLEG YL VoL LOIPATTODY Ketl VoL TUYKeVTphaovy evBiveg
yiee S18aokohier kou evBvveg Tov dev oxeTi{ovTon pe TNV Epeuvar.
To pupoTepe, TUAUaT UTOpEL Vo TPOTdEPOVY TEPLTTOTEPY)
ONUIOUPYIKOTNTOL kel UTOUIKOTYTE Kol KeADTEPY] ALTOWIKH
exotdevon, o oTev] guvepyoaoio kat peyeddtepo Babud
avTovoulog.

To. Tponyobpeve evpruate sivet GVaKolo v
EPUNVEVTOVY
H doxnon aboréynong g épevvag (RAE) tov Hyvwuévov
Baathetov eiye ) SuvardtyTa vo dwaoel ot S0 epevyTEG TNV
evkautplo Ve Olepeuviiaovy Tog ayeTileTar 1) ToLdTNTA TNG Epev-
vag pe to péyedog ¢ opddag (Kenna and Berche 2010). Te
EVPYUALTE, TOVG UTTOBELKYDOVY OTL UTIAPYEL Ever OpLo TTAV® olTd To
omolo 1 motdtyTe. Oev datvetan v Pektiwverar onuavtied. Ot
Kenna xou Berche ¢ravovy wg o onpelo va mpoteivovy éva
apBunTicd edpog aTo omolo vTapyeL v kplown pdle epevv-
T (Zroryela mpog To KowoPBobdio Tov Hvwuévov Baathelov
2010%). Qatvetar va cvpdwvoly amdblute ue To emiyelpnua 61t
o BewpnTicd ke Pooikd Bépata éxouy wxpétepous apibuote.
Qotéoo, etvar TOavd T evpfpate Twv Kenna xou Berche
(2010) vet etvau éver TéYVNUE TOV TPSTOV pe Tov omolo aboho-
MBKe 1 Epevva, mopd. oTotyelo TG kploung waleg v thg kad’
avThy. Avtd odelheton ato 611 1 abloAdyna| Tovg Paailetor oe
8o opddeg LoYVPLOUGY: OTL Y| TOTOTY T Katl 1] TOLETHTH TWY
EPEVVNTIKWY aTTOTENETUATWY €xouy ueTpnBel pe axpifela, amd
7 plot Thevpd, kat OTL Y EKToa ket 1] khiotice, Twv Sedopevay
oY pevve. exouy petpnBel pe axpife, amd Ty dln.? O
itot o1 cuyypadels avayvwpilovy 6ty RAE pmopel vor pnv o
EYEL KAVEL QUTO, £TAL Y] GUOXETIOY TOV ueyeboug pe Tny Totd-
TTeL pe Bhon Ta Oedoptve avTs el TOUG TEPLOPLUODG TTG.
Enouévwg, 1 oxton avdueon oo péyebog g opddag kot
TNV epevVNTIKY TrapoywytkdTNTL Oev etvon kaBdhov amAy). T

42 http://www.publications.parliament.uk/pa/cm201011/cmselect/cmsctech/
writev/856/m27.htm

43 T Topdderypo, Ty TAEVpd Tw amoTekeTudTwy fewpotpe o opddeg Tov Trpdyouy
¢pevva. Tov abiohoyettan w SieBvovs aproeluc. H plor opddar etvou uxp,  dldo peyddn. Ag
vmoBéaoupe 8T peydhn oudde mepdyel Epevve dieBvols aploTelng mov cuvelTEpEL TOAD
TEPLOTGTEPO TTOV EMTTIUOVIKS TOUER TG TS TNV 6.IAN opdidet, Tou ebvou emiomg SieBvode
apiotelog. H aduvaula Sikpiomg aviueon oty avtioToyn motdtyre Twy opddev pmopel va
odnynoel kamolov aTo cupTipacie 4Tty abbnon ot uéyeBog dev éxel kapln enidpaoy oty
mowdTnTe YTt v Pektiwan Sev kotorypdidnie ko avTé umopel VoL TUVEITEPEL TTNY euddvian
ev6¢ darvoptvov kplotung uales. Ty mhevpd Twv dedoptva, yio Tapdderyua, Sev elyoy
Sheg o1 cuvepyaaies petadd T epeVvTOY ouy amoTENEG A T oVVEpYaTia cuYYpadiny

Kot oL TUVTENETTEG TV Ve averyvepllovTan we avyypadels. Avrifete, kémoto mov Sev éxouy
cuvelodipet ot Timote 1) Myo mepthapBivovTal wg “Tiumuevol cuvepydte cuyypudels (Katz

and Martin 1997). Térow {riuate kévouy T uétpnom Twy dedopévmy moad SVokohn.


http://www.publications.parliament.uk/pa/cm201011/cmselect/cmsctech/writev/856/m27.htm
http://www.publications.parliament.uk/pa/cm201011/cmselect/cmsctech/writev/856/m27.htm

However, it implies that it should be addressed with care
and with attention to how size relates to other drivers of
quality, such as leadership, exchange of ideas, the role of
research users and so on. At the macro-levels (institutions
and departments) and the micro-levels (individuals and
superstars), the evidence is certainly particularly hard for
policy-makers to interpret. But there is some evidence and
scope to formulate policy at the meso-level (research groups
and teams). For example, there may be some advantages
in pooling non-research resources or resources indirectly
related to research, and there may be scale economies that
come from the complementaritics that arise from teach-
ing and research being close together. Effective research
group/team size tends to be quite small (around 5-9), but
is highly dependent on the skills of individuals, discipline
and ‘appliedness, and the overall composition of the team
- which may include some permanent researchers as well as
non-research staff.

The key difficulty in building up an evidence base
would be that critical mass appears to be a phenomenon
that is embedded as a part of the research process itself
and acquired through research training and undertaking
rescarch. Critical mass is something that R&D systems
achieve rather than a number to be targeted. Understanding
how to help researchers achieve this critical mass is the
important question for policy-makers.

There may be more fruitful targets for critical mass policy
than strict attention to size. As has been repeatedly found
for private firms (Powell et al. 1996), it is not smallness
that tends to be the main problem, but loneliness. The new
mode-2 knowledge production characterised by Gibbons et
al. (1994) and described above means that communication,
linkages and collaboration are ever more important. The
integration of research teams into international and elite
networks (Pavitt 1999) and systems of innovation (Nelson
1993) appears to be paramount for performance.
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Tepaderypa, GVYVE GalVETOL 6TL 1 TRpAyWYKOTN T dvéd-
vel oM ypryope pe To péyeBog yi pikpég opades (Hicks
and Skea 1989), alhd it peyaddrepes opddeg 1 avbnon
™G TopaywyncdTNTag etvan mo apyh (Qurashi 1993) ko
Ot KATOlEG MEPIMTWOEL, TEGTEL OKOWY Kol OTIG UEYOATEPES
ouddeg (Bonaccorsi and Daraio 2005). Mepixég pehéreg Sev
Bpioxovy xapla cuoyétion avapeon ato uéyebog ket To amoTe-
Aeape (Kretschmer 1985, Cohen 1991). H oyéon avayueoo
oo ueyeBog Ko Ty ToLdTN T TNG Epeuvasg elvat TpoBAnuaTuc,
ad\d., dmov mpoadiopilovrar apiBuot, To BédtioTo datverar va
elva amd 4 ¢wg 15, pe xdmolo udvipo mpoowmikd we Baotky
XpNnuaTodoTnaY, Kdmoloug epevvTég pe xabeoTwg «soft-
money» (TApwu| pe YpYuaTe TOV TpotpoVTAL AT EKTet-
KTeG YOPNYNOELS), KATOLO UTTOTTHPLKTIKG TPOTWTIKS Kol &ANO
un epevynTikd Tposwmikd (Rey-Rocha e al. 2006). Otav 7
ddaokahla ko v exmeidevay] elvar To emikevTpo mpoooYHG, 0
aptBuds umopel va elvar wixpdTepog el ot Aettovpyleg vo-
otpiEng Ba ypetooTel vau ylvouy mepioadtepes o apiBud xou
o axpiPés (Stephenson 1994).

ZoumepaopaTo Kol ETITTOTELS: TLO ATOO0TIKOL
TTOYOL Yl TOMTIKY

O evdeiberg etvar audels b1 o1 emdpaoelg Tng kploung paleg
umopoby va. koehvdBodv N ve eviayvBovv amd cuykexpluévoug
ovvadels Tapdyovre. Avtéd dev onualvel 6TL Oev elvon ovuea-
VTIKEG Ylo TOvg OlapopdwTes TolTikmy. QaTbéoo, vTovosital
611 Ba Tpemel v avTipeTwmieTon pe dpovTide ke Tpocoyh oTo
g To uéyedog oyetifetar e dMovg pubuioteés ¢ TotdTiTYLG,
6mwg 1 yeoia, v avreAhayn 10edv, 0 pdAog TWY EPEVYNTIKWY
YPNOTOV K.0.K. Ze potkpo-emimedo (WOpUuorTe kot TUMLLTRL) Kol
oe picpo-emimedo (dTops ket TaotyvwaToL epeVVYTEG), oL EVOEL-
Eeic elvau otyovpa Wiaitepa SVaKoo Vo eppnvevBovy amd Toug
Srepopdwtés ToMTIcWY. YTpYouy duws kémoteg evdeibelg kou
oxomol yiat T Snuovpyle ToMTIKNG oF oo emimedo (epevvyTi-
Kt opades). N meupaderype, umopel va vmdpyoLY KATTOWL TAE-
OVEKTNUATI TTY) CUYKEVTPWIY] Y] EPEVVYTIKGY TOPWY 1) TOPWY
oV oyeTi{ovTan EupETDL e TV EpEVVAL Kot UTTOPEL VoL UTTApYOVY
OLKOVOWIEG KAUOKOLG TTOV TPOEPYOVTAL 0TS TUUTIAYPOUATIKO-
TY|TeG IOV TPOKVTTOVY amd To &TL ¥ daakahla ko 1) Epeuva
éxovv Téoo xovTd petakd Tovs. To amotekeouoaticd péyedog
NG EpEVYNTIKYG opddal etvet cuviBuwg ayetid picpd (repimov
5-9), alhé eEapTdTar TOA amd TG KAVETYTEG TWY ATOUWY,
TNV ETOTAN Kol TNV < PUPUOTTIKOTHTH>» Koll TV TUVOMKY]
obvBeom g opddug — mov umopel v TepthapBavel kémotovg
LOVILOVG pevVYTEG Kafddg Kol U] EPEVYYTIKG TIPOTWTIKS.

H faow Svoxohia oty Snuiovpyla e Baoyg otoyeiwy
B Aoy 07U kploun pale datveton ve elvar éva darvépevo ov
EVOWUOTWVETAL WG [LEPOG TNG 181G TNG peuyNTIKYG Sladikaaiog
ko pmopel v amoktnBel puéow epevyTikyg exmaidevong Ko
avehimg épevvag. H xplowm pale etver kL mov emrvyyd-
vouy T ovoTAuate E&A, mapa évog aptBudg mov mpémet vo
&xovv wg atdyo. To anuavticd {roduevo yia Tovg Siepopdwtés
moMTIKWY elvat va. katehdfouy Twg vo fondnoouvy Tovg epev-
VTEG VL eTLTVYOVY AT TNV Kplotun udloe.

Mmopel v vTapyoUY O EMTVYNUEVOL TTOYOL Yit TNV
ToMTIKY TNg kploung ualug amd Ty avoTnph Tpocoyh T
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utyeBos. Omuwg éxet mapotypy et emavelluueve yie 13iwTiég
etauipeleg (Powell ez al. 1996), Sev etvau To pixpd péyebog Tov
Tetvel v elvar o Baoied TpoPinua, adhd n EXeryy avBpo-
mwov duvapikod. O véog TpdTog-2 TapaywyNg YVWaNG TOV
mpoadioplotike amd Toug Gibbons ez al. (1994) ko Teprypa-
dnke TapaTavw onuatvel 5TL ¥ emcowvwia, ol SlavVOETEL
ket 1) ovvepyaoio etval ToAb mo onuavticd. H evowpdtooy
TwY epeVVNTIKGY oddwy o O1ebvi ko emihexta Siktva (Pavitt
1999) xou cvatipata kawvotopulag (Nelson 1993) datverarva
elvo Vo Tng onpaatlag Yo Ty emidooy.
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