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The University of Strasbourg
• One of the largest single University in France 

• Three Nobel‐awarded scientists (in activity, 16 in ( y
total) :

– J.‐M. Lehn, 1987 (chemistry)J. M. Lehn, 1987 (chemistry)

– J.  Hoffman, 2011 (medicine)

M K l 2013 ( h i t )– M. Karplus, 2013 (chemistry)

• Approx. 5.000 employees (4.000 researchers) and 
43.000 students

• Annuel budget > 500 millions Euros

• Regional (direct) impact > 700 millions Euros



BETA – Bureau d'Economie Théorique et Appliqué 
beta-umr7522.fr

Mission (in innovation research) :

‐ Economic theory of innovation and creativity

‐ National and regional systems of innovation

Indicators and science policy studies‐ Indicators and science policy studies

‐ Policy evaluation applied to large public programs (typically at international level)

Key facts :

‐ Founded in 1972  (same year as Fraunhofer ISI !)

‐ About  200 members : 100 research and teaching scientists, 15 supporting 
employees, 55 PhD students and some 45 associated researchers

‐Total annual budget : approx. 8 millions EurosTotal annual budget : approx. 8 millions Euros



The evoREG initiative

The evoREG initiative results of a
common reflection by the
Région Alsace, the Fraunhofer
Institute Systems and Innovation
Research ISI, Karlsruhe and the
Bureau d‘Economie Théorique et
Appliq ée (BETA) Uni ersité deAppliquée (BETA), Université de
Strasbourg
Think-tank aiming at
strengthening the innovationstrengthening the innovation
policy governance capacity of the
Upper Rhine Area
Supported by Région Alsace and
co-funded by European Union
(INTERREG IV, 2009-2011); currently a 
research chair (2013-2023)

www evoREG euwww.evoREG.eu







A political construction :
The Upper Rhine TrinationalThe Upper Rhine Trinational
Metropolitan Region 
(RMT/TMO)(RMT/TMO)

-
When small E rope(s) attemptWhen small Europe(s) attempt
to contribute to the big one 



Map of scientific collaborations 2005‐2009ap o sc e t c co abo at o s 005 009



Issues
• Analysis of scientific connectivity at regional 
level as a major aspect of regional researchlevel as a major aspect of regional research 
and innovation policies;
A li ti t th U Rhi V ll• Application to the Upper‐Rhine Valley cross‐
border area: perimeter RMT‐TMO

• Production of indicators of scientific (and 
technological) connectivity in order to 
characterize URV area and compare to other 
European territories. p





The stakes: Upper Rhine scientific production
in Europe (EUR27+ , % , year 2008)

• Chemistry 2,61Chemistry 2,61
• Physics 2,02
• Engineering sciences 1 89Engineering sciences  1,89
• Basic biology 1,71
• Sciences of the universe 1 59• Sciences of the universe 1,59
• Medical Research 1,46
A li d bi l i l 1 19• Applied biologie ‐ ecology 1,19

• Mathematics 1,11



Example of scientific connectivity measure:
international copublications of Alsace as compared to France 

Co-publications/publications (%) Alsace France

(for 8 scientific  domains)

Basic biology 29,5 22,0
Medical research 15,1 11,1
Applied biology and ecology 30,0 25,9
Chemistry 29,2 24,6
Physics 38,5 31,6
Sciences of the universe 39,6 33,7
Engineering sciences 17,8 19,7
Mathematics 20,7 23,4
All disciplines 26,8 21,5



Volume of transborder co-publications (within URV)

Volume of transborder co inventions (within URV)Volume of transborder co-inventions (within URV)



Other types of connectivity for AlsaceOt e types o co ect ty o sace

• Co‐publications with Europe (2007)
d– 13,1% as compared to 9,9%

• Co‐publications within the region (2007)
– 22,4% as compared to 28,9%

• Co‐publications within URV*(1999‐2008)p ( )
– 2,3% co‐publications with German part of URV
– 1,9% co‐publications with Swiss part of URV
*RMT/TMORMT/TMO 

• Total on the Upper Rhine area: about 4%
• Looks modest! But should we expect more? Why? How to get more 

integration if needed?integration if needed?



Scientific connectivity of European regions : 

towards a typology of cooperative schemestowards a typology of cooperative schemes

Intra‐institutional publications
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Co publications with the rest of theA Co‐publications with the rest of the 
world: USA , Japan , China, etc.



Four types of regions

• Type 1 «national standard » : 135 regions more oriented towards national
(and international) networks. Few intra‐regional connectivity

• Type 2 « European network » : 43 regions more oriented toxards Europan
and international networks. Fewer national connectivityand international networks. Fewer national connectivity

• Type 3 « autarcic » : 27 regions with low connectivity; researchers mainly
oriented towards intra institutionnal linksoriented towards intra‐institutionnal links.

• Type 4 « regional system » : 38 regions with higher intra‐regional
ti itconnectivity.



Who are the regions?
« National 
standard »

Who are the regions?

« European
networks »

« Autarky»

« Regional
systems»



Attractiveness & the city : 
h lki b ?what are we talking about ?

Défi iti d l‘INSEEDéfinition de l‘INSEE : 

"L’attractivité 
économique d‘un 
territoire repose surterritoire repose sur 
sa capacité à capter 
des ressourcesdes ressources 
extérieures "



Concept(s) ‐> Indicators ‐> 
P li d iPolicy recommendations

++ Realizations ++ Foresight ++g



The core concept : analyzing 
interrelationsinterrelations



Work in progress…

… to be continued



The BETA evaluation approachThe BETA evaluation approach
• Evaluation of (part of) the economic impact of public (p ) p p
policy supporting R&D
=> Focus : learning processess and their economic
value

• Initially developed in late 70s/early 80s for evaluating
publicly supported R&D projects => many projects on 
various public programs, also partly used for EUREKA, 
by DPCT/GEOPI (Brazil) projectsby DPCT/GEOPI (Brazil) projects …

• Recently adapted for evaluating Research
Infrastructureat EU level incl in the EvaRIO projectInfrastructureat EU level, incl. in the EvaRIO project



BASIC ASSUMPTION

Any RD activity allows the RD program participant to generate 
new knowledge and to access existing knowledge. These 
knowledge are very diverse, in various domains of RD prg part 
activities : research, management, organisation, relations to activities : research, management, organisation, relations to 
other actors …

BETA approach tends to:
• identify this knowledge generation/appropriation
• identify the ways it is further used and exploited by the RD
program participantprogram participant
• propose a minimal estimation of the economic value or benefit
this use and exploitation brings back to the RD program
participantp p



The "Iceberg" Modelg
(EUREKA 2006 Survey + Case studies - partly based on BETA approach)

Sales of innovative product
Reduced process cost
Licence income
--------------------
Firm strategy, organisation and method learning
Use of technology in other parts of the business
New contracts/netwoks & prestige
Employment, competences and training
-------------------
Spillovers to non participants
Use and social benefits



Scope of relevance of "Original" Beta approach : 
R&D / j tR&D programs/projects

• absolutely required : RD contentabsolutely required : RD content
• required in principle : "project" 

h i icharacteristics (incl. breakdown in projects) :
• goalsg
• limited in time

• more suited when :• more suited when : 
• companies involved
• collaborative RD





"Original" Beta approach : 
i f tmain features

• Learning processes at micro‐level, that induce economic benefits :
• first for the RD prog participantsp g p p
• then, progressively, for the rest of the economy (« second circle »)

• Focus on RD prg participants :• Focus on RD prg participants : 

– benefits for them = ONLY PART OF THE IMPACT (not second circle) 

S li ( ti i t / j t )• Sampling (participants / projects)

• Data collection based on direct interviews

• Identification + quantification of each case of effect, based on a 

typology of effects and a range of quantification methods

• Micro evaluation and sum up of results at sample level



Di t & I di t ff tDirect & Indirect effects

fit with objectives AT 
PROJECT LEVEL 
(MICRO-LEVEL)

beyond objectives - various learning 
effects affecting other activities than those 
related to evaluated programmes/projects



Measurement and 
quantification

General rule for quantification

TBenefit = Xt Q
t 0

T

Where : 
X : impact on firm’s Added Value of sales increase/cost reductionX : impact on firm s Added Value of sales increase/cost reduction 

that derive from evaluated program
t : index for time interval
Q : specific influence of evaluated program = « attributionQ : specific influence of evaluated program = « attribution 

coefficient »



Measurement and quantification



Measurement and 
quantification

• products/services sales, cost reductions, 
new research projects, revenues from 
licenses etc
• proxy value" : "value" of critical mass, IPR
• "coefficient of attribution" : almost nevercoefficient of attribution  : almost never 
100%
• minimal estimates• minimal estimates



The case of BRITE‐EURAM 
programmesprogrammes

• evaluation mid 90s; on 85 to mid90s programmes; p g
• new materials, production technologies (now "NMP")
• collaborative RD scheme (the "EC classic") :

• at least 3 partners from different countries
• at least one univ or PRO lab
• 3‐4 years3 4 years
• 50% companies RD cost/up to 100% univ/PRO lab RD cost
• 0.5 – 10 millions euros  

• sample: 50 projects, 176 participants : 75 large firmes, 38 
SMEs, 30 univ, 33 PR (+ second wave : more than 300 
participants interviewed in 2 5 years);± 39 millionsparticipants interviewed in 2.5 years); ± 39 millions 
"euros"  



The case of BRITE‐EURAM 

• 611 measured effects

programmes
• 611 measured effects
• ratio Direct effects / EC funds : 13.3 (highly skewed profile –

"nugggets")
i I di ff / EC f d 2 9 ( l W k f )• ratio Indirect effects / EC funds : 2.9 (excl. Work factor)

• on all indirect effects (incl work factor) :
– ‐ Techno : 47%
– ‐ Cial : 5%
– ‐ Netw :  5%
– ‐ O&M : 12%O&M : 12%
– ‐WF : 31%   

• direct AND indirect effect : yes for large firms, no for SMEs, equal for 
othersothers

• failures : still indirect effects (even if less)



The case of European Space
Agency space programmesAgency space programmes

Space physical infrastructure :
launchers, ISS, satellite 
systems etc

Exploitation =
Direct social

Space 
activities

systems etc Direct social 
benefits

Exploitation = Spinoffs 
/ i di t b fit

Intangible infrastructure :
k l d ll b ti t k / indirect benefitsknowledge, collaborative networks, 
ways of doing,etc



The case of European

Space Agency space
programmes

• space maturity and

p g

space maturity and 
independant trajectory
• loss of "leading " role in 

ll b O&Mcollabo, O&M
• learning and effects
depends on role independs on role in 
networks
• management affects the 
i f ffimportance of effects



Recent developments on RI

EvaRIO project (*)

Towards a method of Evaluation of 
Research Infrastructures in OpenResearch Infrastructures in Open 
innovation and research systems

developing a new approach for 
l ti th i t f RI thevaluating the impacts of RIs, on the 
basis of the BETA approachpp

(*) following and partly based on BBMRI Project 



About EvaRIO context
R h i f i EResearch infrastructures in Europe

RIs as facilities, resources or services of a unique nature

that are needed by the S&T communities
to conduct basic or applied R&D

+ the associated human resources
(EC 2010, ESFRI Roadmaps, ESF 2007 definitions)  

•Big Science and more generally open access to different types of 
resources:  instruments, collections, data, competences

•ESFRI (European Strategy Forum on Research Infrastructures)
since 2002 Roadmap for best development and use of RIs ofsince 2002  Roadmap for best development and use of RIs of 
Pan‐European relevance



About EvaRIO projectAbout EvaRIO project
EvaRIO: Coordination and Support Action (Contract n°262281)

U d FP7 I fUnder  FP7 Infrastructure programme (RI INFRA‐2010‐3.2)
Duration 34 months

b d l l f k h d d lObjective:  to develop an evaluation framework, methods and tools

well suited to RIs in today’s changing environment

( f b / )

of open innovation and research

 to be tested on some RIs of the BMS field
One participant : BETA (University of Strasbourg / CNRS)
200 people including a team specialised in knowledge economics 
with an established competence in R&D evaluationwith an established competence in R&D evaluation 

 cf the so called "BETA method"



Case study selection



EvaRIO : filling a gap between existing approaches

Evaluation of RI 
performance

EvaRIO – BETA
learning impacts "around" RIlearning impacts  around  RI

• Focus on individual actors
• Architecture of effects reflecting learning 
processes and related value creation

• Framework, typologies, metrics ,
Standard 
economic 
impact

Economic 
impacts on 
society

Framework, typologies, metrics , 
adapted to the variety of RI and scientific 
domains

• Retrospective view based on variousimpact society• Retrospective view based on various 
sources of information incl. interviews



EvaRIO : focus on actors and learning processesg p

• Focus on individual actors : 3 types of roles
Operators of RI ‐ Suppliers of RI ‐ Users of RIOperators of RI ‐ Suppliers of RI ‐ Users of RI

• Architecture of effects reflecting learning process

Effects on performance

"ON" RI

For each actor :

ACTIVITY
"ON" RI

CAPACITY EXPLOITATION
OF CAPACITY

Capacity effects
Indirect effects

"OUT OF" RIDirect effects

CAPACITY : assets + capacity to mobilize them and make them evolve



EvaRIO : filling a gap between existing approaches

RI fRI performance

Effects on performance

Standard EconomicStandard 
economic 
impact 

'expenses'

Economic 
impacts on 
society

' '
p

'use'



EvaRIO : Typology of effects



Evaluation of effects : metrics and examples

Direct
• O :  RI budget : building‐operating costs (€)
• S  :  Contracts awarded (€)Direct

effects
• U : Projects including the RI use (€)

Comparative advantages of using the RI

Ex SOLEIL
• 2002‐2012: total budget of 

609 € di id d i

Ex I2PC
• BCU budget: 500 000 € /y

609 M€ divided into: 
– Salaries: 249 M€ ‐ Running 

costs: 91 M€ ‐ Investments: 
269 M€

“Instruct represents 70% of total yearly 
budget of BCU” (350 000 €
national)

• Follow-up projects on RI269 M€
• 2012: annual budget of 63M€

divided into:
– Salaries: 32 M€ ‐ Running costs: 

p p j
Spanish Instruct-I2PC infrastructure 

support by the Ministry of Economy 
and Competitiveness 

- 2010: € 200 000 (ACI-A-2010-1088)g
18 M€ ‐ Investment: 13 M€ + pay‐
for‐access use: 130K€

- 2011: € 780 000 (AIC-A-2011-0638)
- 2012: € 410 000 (AIC-A-2011-0638)
- 2013: € 364 000 (AIC-A-2011-0638)



Evaluation of effects : metrics and examples

• Qualitative insights from interviews
• A whole range of ad hoc indicators

Capacity

effects

A whole range of ad hoc indicators 
based on "external" data + 
"objective" info from interviews

• Tracking of the main evidences of capacity 
increase/buildingincrease/building

• Structuring them in different categories :
• Science & technologygy
• Networking/relational
• Reputation/commercial
• Organization & Methods• Organization & Methods
• Human capital



Evaluation of effects : metrics and examples

Ex CERM suppliers



Evaluation of effects : metrics and examples

Q lit ti i i ht f i t i

Capacity

• Qualitative insights from interviews
• A whole range of ad hoc indicators 
based on "external" data +

effects

• Publications (source WoS)

based on  external  data + 
"objective" info from interviews

S i & t h l( )
– number of publications
– "quality" of publication : impact factor of publications
– diversity of scientific fields covered by the publications

• Patents inventor applicant (source: ESPACENET/EPO)

Science & technology

• Patents inventor – applicant (source: ESPACENET/EPO) 
– number of patents 
– diversity of scientific fields covered by the patents

• Biological reference materials (sorce: EMBL‐EBI)g ( )
• PhD thesis (source: self‐declarative) u



Evaluation of effects : metrics and examples

• Beta standard metrics (sales, 
Indirect

effects

fundings, cost reductions…)

• in €

• Coefficient of  sales of products

sales of process

fatherhood 
(influence of RI 

p

sales of services, including training

cost reductions : in terms of resources (materials,
instrumentation, …) and/or time (access to

ll ti t ki )related activity on 
creation of revenue)

collection, partners seeking, …)

research fundings (contracts, grants etc)

revenues from awards, prizes, donation etc

• Minimal estimate
revenues from licensing, royalties

revenues from spin-off



Evaluation of effects : metrics and examples

Ex SOLEIL
suppliers



StrengthsStrengths

• mix qualitative and quantitative approach
• theoretical framework

… could be improved (knowledge-base 
analysis, techno trajectories/irreversibilities, open y , j , p
innovation…)
• extremely detailed analysis at micro-level =>extremely detailed analysis at micro level > 
fine understanding of learning processes



LimitationsLimitations

• time consuming (interviews)
• data requirementsq
• self-evaluation
• additionality - attribution• additionality - attribution
• ambiguity between private and public point of 
view (V A benefits )view (V.A., benefits…)

(focus on RD prg part, not "second circle") 



감사합니다감사합니다 ‐ Thank you for your attention ‐Merci


